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11.11  The acceleration of a particle is defined by the relation a =
A — 62, where A is a constant. At t = 0, the particle starts at x = 8 m with
v = 0. Knowing that at t = 1 s, v = 30 m/s, determine (a) the times at which
the velocity is zero, (b) the total distance traveled by the particle when
t=>5s. '

2.

11.24 At¢ = 0, a particle starts from x = 0 with a velocity vy and an
acceleration d(,huul by the relation ¢ = —5/(2u, — v). where a and © are ex-
pressed in m/s” and m/s, respectively, Knowing that v = 0,50 at £ = 2 5, de-

termine (a) the initial velocity of the particle. (b) the time required for the
particle to come to rest. (¢] the position where the velocity is 1 m/s.

3.

11.35 A group of students launches a model rocket in the vertical di-
rection. Based on tracking data, they determine that the altitude of the rocket
was 27.3 m at the end of the powered portion of the flight and that the rocket
landed 16 s later. Knowing that the descent parachute failed to deploy so that
the rocket fell freely to the gmund after reaching its maximum altitude and
assuming that g = 9.81 m/s2, determine (a) the speed v, of the rocket at the
end of powered flight, (b) the maximum altitude reached by the rocket.

All TL'
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27.3m

Fig. P11.35



Z3

11.57 Collar A starts from rest at ¢ = 0 and moves downward with a
constant acceleration of 7 mm/s®. Collar B moves upward with a constant ac-
celeration, and its initial velocity is 8 mm/s. Knowing that collar B moves
through 20 mm between ¢ = 0 and t = 2 s, determine (a) the accelerations
of collar B and black C, (b) the time at which the velocity of block C 1s zero,
{c) the distance through which block € will have moved at that time.

Fig. P11.57 and P11.58
D.

11.58 Collars A and B start from rest, and collar A moves upward with
an acceleration of 3% mm/s~. Knowing that collar B moves downward with a
constant acceleration and that its \E’II'T'Ih-' is 8§ mm/s after moving 32 mm, de-
termine (a) the acceleraton of block C, [bj the distance thrrmuh which block
(' will have moved after 3 5.

6.

11.95  The three-dimensional motion of a particle is defined by the po-
sition vector r = (Rt cos wyt)i + cfj + (Bl sin w,!)k. Determine the magni-
tudes of the velocity and acceleration of the particle. (The space curve de-
scribed by the particle is a conic helix.)



7.

11.108 The nozzle at A discharges cooling water with an initial veloc-
ity v at an angle of 67 with the horizontal onto a grinding wheel 350 mm in
diameter. Determine the range of values of the initial velocity for which the
water will land on the grinding wheel between points B and C.

20 mm =

Fig. P11.108

11.119 Shore-based radar indicates that a ferry leaves its slip with a
velocity v = 9.8 knots & 70°, while instruments aboard the ferry indicate a
speed of 10 knots and a heading of 30° west of south relative to the nver.
Determine the velacity of the river. (1 knot = 1.852 km/h)
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Fig. P11.119



11.123 Knowing that at the mstant shown block A has a ‘un:*lut:il}' ol
200 mun/s and an acceleration of 130 mm/s® both directed down the ineline,
determine (@) the velocity of block B, (6) the acceleration of block B.

Fig. P11.123

10.

11.123 Slider block B starts from rest and moves to the right with a
constant acceleration of 300 mm/s®. Determine (¢) the relative acceleration
of portion C of the cable with respect to slider block A, (b) the velocity of
portion C of the cable after 2 s,

Fig. P11.123



