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Short Description

Examples in Mec31-1 Class...



Description


EXAMPLE 12.1 The car moves in a straight line such that for a short time its velocity is defined by v = (0.9t2 + 0.6t) m/s where t is in sec. Determine it position and acceleration when t = 3s. When t = 0, s = 0. EXAMPLE 12.2 A small projectile is forced downward into a fluid medium with an initial velocity of 60m/s. Due to the resistance of the fluid the projectile experiences a deceleration equal to a = (-0.4v3) m/s2, where v is in m/s. Determine the projectile’s velocity and position 4s after it is fired.



EXAMPLE 12.3 A rocket travel upward at 75m/s. When it is 40m from the ground, the engine fails. Determine max height sB reached by the rocket and its speed just before it hits the ground.



EXAMPLE 12.4 A particle moves along a horizontal path with a velocity of v = (3t2 – 6t) m/s. if it is initially located at the origin O, determine the distance traveled in 3.5s and the particle’s average velocity and speed during the time interval.



EXAMPLE 12.6 A bicycle moves along a straight road such that it position is described by the graph as shown. Construct the v-t and at graphs for 0 ≤ t ≤ 30s.



EXAMPLE 12.7 A test car starts from rest and travels along a straight track such that it accelerates at a constant rate for 10 s and then decelerates at a constant rate. Draw the v-t and s-t graphs and determine the time t’ needed to stop the car. How far has the car traveled?



EXAMPLE 12.8 The v-s graph describing the motion of a motorcycle is shown in Fig 12-15a. Construct the a-s graph of the motion and determine the time needed for the motorcycle to reach the position s = 120 m.



EXAMPLE 12.9 At any instant the horizontal position of the weather balloon is defined by x = (9t) m, where t is in second. If the equation of the path is y = x2/30, determine the distance of the balloon from the station at A, the magnitude and direction of the both the velocity and acceleration when t = 2 s.



EXAMPLE 12.10 The motion of box B is defined by the position vector r = {0.5sin(2t)i + 0.5cos(2t)j – 0.2tk} m, where t is in seconds and the arguments for sine and cosine are in radians (π rad = 180°). Determine the location of box when t = 0.75 s and the magnitude of its velocity and acceleration at his instant.



EXAMPLE 12.11 A sack slides off the ramp with a horizontal velocity of 12 m/s. If the height of the ramp is 6 m from the floor, determine the time needed for the sack to strike the floor and the range R where the sacks begin to pile up.



EXAMPLE 12.12 The chipping machine is designed to eject wood at chips vO = 7.5 m/s. If the tube is oriented at 30° from the horizontal, determine how high, h, the chips strike the pile if they land on the pile 6 m from the tube.



EXAMPLE 12.13 The track for this racing event was designed so that the riders jump off the slope at 30°, from a height of 1m. During the race, it was observed that the rider remained in mid air for 1.5 s. Determine the speed at which he was traveling off the slope, the horizontal distance he travels before striking the ground, and the maximum height he attains. Neglect the size of the bike and rider. EXAMPLE 12.14 When the skier reaches the point A along the parabolic path, he has a speed of 6m/s which is increasing at 2m/s2. Determine the direction of his velocity and the direction and magnitude of this acceleration at this instant. Neglect the size of the skier in the calculation.



EXAMPLE 12.15 Race car C travels round the horizontal circular track that has a radius of 90 m. If the car increases its speed at a constant rate of 2.1 m/s2, starting from rest, determine the time needed for it to reach an acceleration of 2.4 m/s2. What is its speed at this instant?



EXAMPLE 12.16 The boxes travels alone the industrial conveyor. If a box starts from rest at A and increases its speed such that at = (0.2t) m/s2, determine the magnitude of its acceleration when it arrives at point B.



EXAMPLE 12.17 The amusement park consists of a chair that is rotating in a horizontal circular path of radius r such that the arm OB has an angular velocity and angular acceleration. Determine the radial and transverse components of velocity and acceleration of the passenger. EXAMPLE 12.18 The rob OA is rotating in the horizontal plane such that θ = (t3) rad. At the same time, the collar B is sliding outwards along OA so that r = (100t2)mm. If in both cases, t is in seconds, determine the velocity and acceleration of the collar when t = 1s. EXAMPLE 12.19 The searchlight casts a spot of light along the face of a wall that is located 100m from the searchlight. Determine the magnitudes of the velocity and acceleration at which the spot appears to travel across the wall at the instant θ = 45°. The searchlight is rotating at a constant rate of 4 rad/s EXAMPLE 12.20 Due to the rotation of the forked rod, ball A travels across the slotted path, a portion of which is in the shape of a cardioids, r = 0.15(1 – cos θ)m where θ is in radians. If the ball’s velocity is v = 1.2m/s and its acceleration is 9m/s2 at instant θ = 180°, determine the angular velocity and angular acceleration of the fork.



EXAMPLE 12.21 Determine the speed of block A if block B has an upward speed of 2 m/s.



EXAMPLE 12.22 Determine the speed of block A if block B has an upward speed of 2m/s.



EXAMPLE 12.23 Determine the speed with which block B rises if the end of the cord at A is pulled down with a speed of 2m/s.



EXAMPLE 12.24 A man at A s hoisting a safe S by walking to the right with a constant velocity vA = 0.5m/s. Determine the velocity and acceleration of the safe when it reaches the elevation at E. The rope is 30m long and passes over a small pulley at D.



EXAMPLE 12.25 A train, traveling at a constant speed of 90km/h, crosses over a road. If automobile A is traveling t 67.5km/h along the road, determine the magnitude and direction of relative velocity of the train with respect to the automobile



EXAMPLE 12.26 Plane A is flying along a straight-line path, while plane B is flying along a circular path having a radius of curvature of ρB = 400 km. Determine the velocity and acceleration of B as measured by the pilot of A.



EXAMPLE 12.27 At the instant, car A and B are traveling with the speed of 18 m/s and 12 m/s respectively. Also at this instant, A has a decrease in speed of 2 m/s2, and B has an increase in speed of 3 m/s2. Determine the velocity and acceleration of B with respect to A.
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