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Pearson Education, Inc., Upper Saddle River, NJ. All rights This publication is protected 3.2 12–1. Baseball is thrown down from the 50-meter tower with an initial speed of 18 &gt; feet. Determine the speed at which it hits the ground and driving time. SOLUTION 2 2 v2 = v1 + 2ac(s2 - s1) v2 = (18)2 + 2(32.2)(50 - 0) v2 = 59,5 3 2 = 59,5 ft&gt;s v2 = v1 + ac t
59,532 = 18 + 32,2 (t) t = 1,29 s Ans. Ans. 4. On the 1st with 2 12–2. When the train travels on a straight line with 2 m/s, it begins to accelerate at a = 160 v-4 2 m&gt;s2 , where in it is in m/s. Determine its speed in and position 3 s after acceleration. SOLUTION dv a = dt dt = 3 dt = L0 dv and in dv L2 60v-4 1 5 3 = 300 (v - 32) v = 3.925 m&gt;s = 3.93 m&gt;s
ads = vdv Ans. vdv 1 5 ds = a = 60 in dv s ds = L0 160 L2 3,925 v5 dv 1 v6 3,925 s = 60 and 6 b ' = 9,98 m Ans. 5. 12–3. From approximately what floor of the building must the car fall from the resting place to reach a speed of 80.7 &gt;s 255 miles&gt;h2 when it hits the ground? Each floor is 12 feet higher than the floor below. (Note: You may want to
remember this when traveling 88 &gt;h.) SOLUTION ( + T) v2 = v2 + 2a (s - s ) 0 c 0 80,72 = 0 + 2 (32,2) (s - 0) s = 101,13 ft # floor = 101,13 12 = 8,43 Auto must fall from 9. Ans. 6. 2 *12–4. Travelling at an initial speed of 70 km&gt;h, the car accelerates to 6000 km&gt;h2 on a straight road. How long will it take to reach 120 km&gt;h? Also, over what
distance does the car travel during this time? SOLUTION v = v1 + ac t 120 = 70 + 6000(t) t = 8,33 (10-3) hr = 30 s v2 = v1 + 2 ac(s - s1) Ans. (120)2 = 702 + 2(6000)(s - 0) s = 0,792 km = 792 m Ans. 7. : 12–5. The bus starts from rest with a constant acceleration of 1 m&gt;s2. Specify the time required to reach a speed of 25 m &gt; and the distance travelled.
SOLUTION Kinematics: v0 = 0, v = 25 m&gt;s, s0 = 0 and ac = 1 m&gt;s2 . A +B v = v0 + operation 25 = 0 + (1)t A + B t = 25 s v2 = in 2 + 2a (s - s ) Ans. : 0 c 0 252 = 0 + 2(1)(s - 0) s = 312,5 m Ans. 8. 12–6. Stone A falls from resting in the well and in 1 s another stone B falls from rest. SOLUTION 1 2+ T s = s1 + v1 t + 2 ac t 1 2 sA = 0 + 0 + 2 (32,2) (2) sA
= 64,4 ft 1 2 sA = 0 + 0 + 2 (32,2) (1) sB = 16,1 ft ¢s = 64,4 - 16,1 = 48,3 ft Ans. 9. 12–7. The cyclist starts from rest and after crossing a straight road the distance of 20 m reaches a speed of 30 km/h. Determine its acceleration, if it is constant. How long does it take to reach 30 km/h? SOLUTION v2 = 30 km&gt;h = 8,33 m&gt;s 2 2 v2 = v1 + 2 ac (s2 - s1)
(8,33)2 = 0 + 2 ac (12 ac20 - 0) ac = 1,74 m&gt;s2 v2 = v1 + ac t 8,33 = 0 + 1,74(t) t = 4,80 s Ans. Ans. 10 . *■12 – 8. The particle moves along a line with acceleration a = 5&gt;(3s1&gt;3 + s5&gt;2 ) m&gt;s2 , where it is in meters. Determine the rate of the particle when s = 2 m if it starts from rest, when s = 1 m. Use the Simpson rule to evaluate the integral.
SOLUTION 5 a = 1 5 A3s3 + s2 B and ds = in dv 2 5 ds 1 5 v = in dv LL1 A3s3 + s2 0 1 20,8351 = 2 v v = 1,29 m&gt;s. 12–9. If it takes 3 s for the ball to hit the ground when it is released from rest, determine the height in the meters of the building from which it was released. Also, what's the speed of the ball when it hit the ground? SOLUTION Kinematics: v0
= 0, ac = g = 9,81 m&gt;s2 , t = 3 s and s = h. A + T B A + T B v = v0 + act = 0 + (9,81)(3) = 29,4 m&gt;s 1 2 s = s0 + v0t + 2 act 1 2 Ans. h = 0 + 0 + 2 (9.81)(3) = 44.1 m Ans. 12. 12–10. The position of the particle along the line is given with = (1,5t3 - 13,5t2 + 22,5 t) ft, where t is in seconds. Determine the position of the particle when t = 6 s and the total
distance it travels over the 6-s time interval. Tip: Plot a path to determine the total distance travelled. SOLUTION POSITION: Particle position when t = 6 s is s|t = 6s = 1,5 (63) - 13,5 (62) + 22,5 (6) = -27,0 ft Ans. Total Road distance: The rate of the particle can be determined using Eq. 12-1. ds 2 v = dt = 4.50t - 27.0t + 22.5 The times when the particle stops
are 4.50t2 - 27.0t + 22.5 = 0 t = 1 s and t = 5 s The position of the particle at t = 0 s, 1 s and 5 s are s = 0 s = 1.5(03 ) - 13.5(02 ) + 22.5(0) = 0 s t = 1 s = 1.5(13 ) - 13.5(1 2 ) + 22.5(1) = 10.5 ft s t = 5 s = 1.5(53 ) - 13.5(52 ) + 22.5(5) = -37.5 ft From the particle's path, the total distance is stot = 10.5 + 48.0 + 10.5 = 69.0 ft Ans. 13. 12–11. If the particle has an
initial speed v0 = 12 ft&gt;s to the right, at s0 = 0, determine its position when t = 10 s, if a = 2 ft&gt;s2 to the left. SOLUTION + 1 2 A: B s = s0 + v0t + 2 operation 1 2 = 0 + 12 (10) + 2 ( -2) (10) = 20 ft Ans. 14. 2 *12–12. Determine the time it takes for the car to travel 1 km on the road, if the vehicle starts from rest, reaches the maximum speed at a certain
intermediate point and then stops at the end of the road. The vehicle can accelerate to 1.5 m&gt;s2 and slow down to 2 m&gt;s2 . SOLUTION Use of constant acceleration formulas: v2 = 1,5 t1 1 2 x = 2 (1,5) (t1) 0 = v2 - 2 t2 1 1000 - x = v2t2 - 2 (2) (t2) Combination of equations: t1 = 1,33 t2; v2 = 2 t2 x = 1,33 t2 1000 - 1,33 t2 = 2 t2 - t2 2 t2 = 20,702 s; t1 =
27,603 s t = t1 + t2 = 48,3 s Ans. 15. 0 0 12–13. Tests revealed it takes the normal driver about 0.75s to respond to the situation to avoid a collision. It takes about 3 years for a driver who has 0.1% alcohol in the system to do the same. If such drivers travel on a straight road with a maximum speed of 30 mph (44 ft&gt;s) and their cars can slow down to
2ft&gt;s2 - surely the shortest braking distance d for anyone from the moment they see pedestrians. Morally: If you have to drink, please don't bark! v1 44 ft/s d SOLUTION Stopping distance: For an ordinary driver, the vehicle moves a distance d¿ = vt = 44 (0,75) = 33,0 ft before reacting and slowing down the vehicle. Braking distance can be achieved by Eq.
12–6 s s0 = d¿ = 33,0 ft and v = 0. A :+ B v2 = v2 + 2ac (s - s0) 02 = 442 + 2(-2)(d - 33,0) d = 517 ft Ans. In the case of a drunk driver distance d¿ = vt = 44(3) = 132 ft before reacting and slowing down the vehicle. Braking distance can be achieved by Eq. 12–6 s s0 = d¿ = 132 ft and v = 0. A :+ B v2 = v2 + 2ac (s - s0) 02 = 442 + 2(-2)(d - 132) d = 616 ft Ans.
16. 2 v2 0 = in 12–14. The car is to be lifted by elevator to the fourth floor of the parking garage, which is 15 meters above the ground. If the lift can accelerate at 0.6 ft&gt;s2, slow down at 0.3 ft&gt;s2 and reach a top speed of 8ft&gt;s, surely the shortest time to create a lift, starting with rest and ending at rest. SOLUTION + c v2 = v0 + 2 ac (s - s0) max = 0 +
2 (0,6) (y - 0) 2 max + 2(-0,3)(48 - y) 0 = 1,2 r - 0,6 (48 - r) y = 16,0 ft , vmax = 4,382 ft&gt;s 6 8 ft&gt;s + c v = v0 + ac t 4,382 = 0 + 0,6 t1 t1 = 7 .303 s 0 = 4,382 - 0,3 t2 t2 = 14,61 s t = t1 + t2 = 21,9 s Ans. 17. : : 12–15. The train starts from rest at station A and accelerates to 0.5 m&gt;s2 to 60 s. Then he travels at constant speed for 15 minutes. It then slows
down to 1 m&gt;s2 until it is reported to station B. Determine the distance between the stations. SOLUTION Kinematics: For phase (1) movement, v0 = 0, s0 = 0, t = 60 s and ac = 0,5 m&gt;s2 . So + 1 2 A : B s = s0 + v0t + 2 act 1 2 A + B s1 = 0 + 0 + 2 (0,5) (60) = 900 m v = v0 + act v1 = 0 + 0,5 (60) = 30 m&gt;s For phase (2) movement, v0 = 30 m&gt;s, s0
= 900 m, ac = 0 and t = 15 (60) = 900 s. So + 1 2 A : B s = s0 + v0t + 2 act s2 = 900 + 30(900) + 0 = 27 900 m For phase (3) movement, v0 = 30 m&gt;s, v = 0, s0 = 27 900 m and ac = -1 m&gt;s2 . Thus, A + B v = v0 + act 0 = 30 + ( -1)t = 30 s + 1 2 : s = s0 + v0t + 2 act 1 2 s3 = 27 900 + 30(30) + 2 ( -1) (30 ) = 28 350 m = 28,4 km Ans. *12–16. The particle
moves along the line so that in 2 s it moves from the initial position sA = +0.5 m to the position sB = -1.5 m. It then moves from SB to sC = +2.5 m in the next 4 s. Determine the average speed and average rate of the particle over the 6-s time interval. SOLUTION ¢s = (sC - sA) = 2 m sT = (0,5 + 1,5 + 1,5 + 2,5) = 6 m t = (2 + 4) = 6 s ¢s 2 vavg = t = 6 = 0,333
m&gt;s Ans. sT 6 (vsp)avg = t = 6 = 1 m&gt;s Ans. 19. 12–17. Acceleration of the particle when moving along a line is given a = 12t - 12 m&gt;s2 , where t is in seconds. If s = 1 m and v = 2 m&gt;s when t = 0, determine the speed and position of the particle when t = 6 s. Also, determine the total distance that the particles travel during this time period.
SOLUTION in dv = L2 t (2 t - 1) dt L0 v = t2 - t + 2 s ts = L1 (t2 - t + 2) dt L0 1 3 s = 3 t 1 2 - 2 t + 2 t + 1 When t = 6 s, v = 32 m&gt;s s = 67 m Ans. Due to z 0 then d = 67 - 1 = 66 m Ans. 20. 2 2 3 12–18. The freight train travels in = 6011 - e-t ft&gt;s, where t is the time that has passed in seconds. Determine the distance travelled in three seconds and
acceleration at this time. SOLUTION in = 60(1 - e -t ) with ds = L0 in dt = L 36011 - e -t dt L0 s = 60(t + e-t)|0 s = 123 ft dv -t Ans. a = dt = 60 e ) At t = 3 s a = 60e-3 = 2,99 ft&gt;s2 Ans. 21. 12–19. A travels to the right by line with speed v = [5&gt;14 + s2] m&gt;s, where s is in meters. Determine its position when t = 6 s if s = 5 m, when t = 0. SOLUTION ds 5
dt = 4 + s s (4 + s) ds = L5 t 5 dt L0 4 s + 0,5 s2 - 32,5 = 5 t When t = 6 s, s2 + 8 s - 125 = 0 Solution for positive root s = 7,87 m Ans. 22. : 0 s 2 s 2 *12–20. The speed of the particle that is queuing along the line is v = (3t2 - 6t) ft&gt;s, where t is in seconds. If s = 4 ft, when t = 0, determine the position of the particle when t = 4 s. What is the total distance
travelled over a time interval t = 0 to t = 4 s? Also, what is acceleration when t = 2 s? SOLUTION POSITION: The position of the particle may be determined by integrating the kinematic equation ds = in dt using the initial condition s = 4 ft when t = 0 s. Thus, A + B ds = in dt s ds = L4 ft L0 s t A3t - 6tBdt t with 2 4 ft = (t 3 - 3t2 ) 2 0 s = At3 - 3t2 + 4B ft When t =
4 s, s|4 s = 43 - 3(42 ) + 4 = 20 ft Ans. The speed of the particle changes direction the moment it is brought to rest for a while. So in = 3t2 - 6t = 0 t (3t - 6) = 0 t = 0 and t = 2 s Particle position at t = 0 and 2 s is s| = 0 - 3 A02 B + 4 = 4 ft s| = 23 - 3 A22 B + 4 = 0 Using the above result, the particle path shown in Fig. From this number is plotn, sTot = 4 + 20 = 24
ft Ans. Acceleration: + dv d 2 A : B a = dt (3t - 6t) and = 16t - 62 ft&gt;s2 When t = 2 s, and ƒt = 2 s = 6122 - 6 = 6 ft&gt;s2 : Ans. 0 0 12–21. Taking into account the effects of atmospheric resistance, the falling body shall have an acceleration as defined by equation a = 9,81 [1 - v2 (10-4)] m&gt;s2 , where in m&gt;s and the positive direction is downwards. If
the body is released from rest at a very high altitude, determine (a) the speed at which t = 5 s, and b) the final or maximum achievable body speed (as t: q). SOLUTION The rate of the particle may be related to the time using Eq. 12–2. dv ( + T) dt = a t dt = L0 in dv L0 9,81[1 - (0,01v)2 ] 1 in dv v dv t = 9,81 c L 2 (1 + 0,01v) + L 2(1 - 0 ,01v) d 9.81t = 50v and
1 + 0.01v b 1 - 0.01v 100 (e0.1962t - 1) v = e0.1962t + 1 (1) a) When t = 5 s, then, from Eq. (1) 100[e0.1962(5) - 1] v = e0.1962(5) + 1 = 45,5 m&gt;s Ans.b) If t : q, e0.1962t - 1 e0.1962t + 1: 1. Then from Eq. (1) vmax = 100 m&gt;s Ans. 24. 12–22. The position of the particle on the straight line is given with = 1t3 - 9t2 + 15t2 ft, where t is in seconds.
Determine the position of the particle when t = 6 s and the total distance it travels over the 6-s time interval. Tip: Plot a path to determine the total distance travelled. SOLUTION s = t3 - 9t2 + 15t ds 2 v = dt = 3t - 18t + 15 v = 0 when t = 1 s and t = 5 s t = 0, s = 0 t = 1 s, s = 7 ft t = 5 s, s = -25 ft t = 6 s, s = -18 ft sT = 7 + 7 + 25 + (25 - 18) = 46 ft Ans. Ans. 25. L
L L 12-23. Two particles A and B begin from rest at the beginning with = 0 and move along a line so that aA = (6t - 3) ft&gt;s2 and aB = (12t2 - 8) ft&gt;s2, t is in seconds. Determine the distance between them when t = 4 s and the total distance each of them passes in t = 4 s. SOLUTION Speed: Particle speed A and B can be determined using Eq. 12-2. dvA
= aAdt vA dvA = 0 t (6t - 3)dt L0 vA = 3t2 - 3t dvB = aBdt vB dvB = 0 t (12t2 - 8)dt L0 vB = 4t3 - 8t Times, when particles Stoppers are 3t2 - 3t = 0 t = 0 s a = 1 s Times when particle stoppers B are 4t3 - 8t = 0 t = 0 s and t = 22 s Position: The position of particles A and B can be determined by means of Eq. 12-1. dsA = vAdt sA dsA = 0 t (3t2 - 3t)dt L0 3 sA =
t3 - t2 2 dsB = vBdt sB dsB = 0 t (4t3 - 8t)dt L0 sB = t4 - 4t2 Particle positions A at t = 1 s and 4 s are 3 sA | = 1 s = 13 - sA |t = 4 s = 43 - particles A travelled (12 ) = -0,500 ft 2 3 (42) = 40,0 ft 2 dA = 2 (0,5) + 40,0 = 41,0 ft particle position B at t = 22 s and 4 s are sB |t = 12 = ( 22)4 - 4(22)2 = -4 ft sB |t = 4 = (4)4 - 4(4)2 = 192 ft Particle B travelled Ans. dB =
2(4) + 192 = 200 ft At t = 4 s is the distance beween A and B 26. ¢sAB = 192 - 40 = 152 ft Ans. Ans. 27. &gt; *12–24. The particle moves along the line so that its speed is defined as v = ( -4s2 ) m&gt;s, where s is in meters. If s = 2 m, when t = 0, determine the speed and acceleration as a function of time. SOLUTION in = -4s2 ds 2 dt = -4s s-2 ds = L2 t -4 dt
L0 -s-1 |s t 2 = -4t|0 1 -1 t = 4 (s - 0,5) 2 s = 8t + 1 2 2 2216 v = -4a 8t + 1 b = - (8t + 1)2 m&gt;s Ans. dv 16(2)(8t + 1)(8) 256 2 a = dt = (8t + 1)4 = m s (8t + 1)3 Ans. 28 . L 12-25 The sphere is ejected into the medium at an initial speed of 27 m&gt;s. If it has a deceleration and = ( -6t) m&gt;s2 , where t is in seconds, determine the distance travelled before it
stops. SOLUTION Speed: v0 = 27 m&gt;s at t0 = 0 s.Application Eq. 12–2, we have A +T B dv = adt in dv = L27 t -6tdt L0 v = A27 - 3t2 B m&gt;s (1) Pri v = 0, from Eq. (1) 0 = 27 - 3t2 t = 3,00 s Distance travelled: s0 = 0 m at t0 = 0 s. Using the result v = 27 - 3t2 and using Eq. 12–1, we have A +T B ds = vdt s ds = L0 t A27 - 3t2 B dt 0 s = A27t - t3 B m (2) At t
= 3,00 s, from Eq. (2) s = 27(3.00) - 3.003 = 54.0 m Ans. 29. d and 2 A A and Aa 12-26. When there are two A and B cars next to each other, they are A B driving in the same direction with vA and vB speeds. If B maintains a constant speed while A starts to slow down at A , determine the distance d between the vehicles at the moment A stops. SOLUTION
Vehicle movement A: v = v0 + operation vA 0 = vA - aAt t = A v2 = v0 + 2ac(s - s0) 0 = v2 + 2( - a) (s - 0) v2 s = A 2 2aA Vehicle movement B: vA sB = vBt = vB and b = A vAvB aA The distance between vehicles A and B is vAvB v2v v - v2 sBA = |sB - sA| = A - 2a = A B A 2aA Ans. 30. 2 12–27. The particle moves along the line so that when it is of origin it
has a speed of 4 m&gt;s. If it starts to slow down at a = 1-1.5v1&gt;2 2 m&gt;s2 , where it is in m&gt;s, determine the distance it will travel before it stops. SOLUTION dv 1 a = dt -1,5 in t 1 v-2 dv = L4 -1,5 dt L0 1 in t 2v2 4 = -1,5t 0 1 2av2 - 2 b = -1,5t v = (2 - 0,75t)2 m&gt;s (1) s ds = L0 t (2 - 0,75t)2 dt = L0 t (4 - 3t + 0,5625t2) dt L0 s = 4t - 1,5t2 + 0,1875t3 (2)
Z Eq. (1) the particle stops when 0 = (2 - 0,75 t)2 t = 2,667 s s| 2,667 = 4(2,667) - 1,5 (2,667)2 + 0,1875(2,667)3 = 3,56 m Ans. 31. If they are hopeful *12–28. The particle ejects to the right along a line with a speed v = [5&gt;14 + s2] m&gt;s, where s is in meters. Determine its deceleration when s = 2 m. SOLUTION 5 v = 4 + s in dv = a ds dv = -5 ds (4 + s)2
5 - 5 ds (4 + s) and (4 + s)2 b = a ds a = - 25 (4 + s)3 When s = 2 m and = -0,116 m&gt;s2 Ans. Ans. Solutions Manual for Engineering Mechanics Dynamics 13th Edition by Hibbeler Full Clear Download (no error formatting) at: -manual-for-engineering-mechanics-dynamics-13th-edition-by-13 rc hibbeler 13.
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