PROBLEM 13.148

A 20-g bullet is fired into a 4-kg wooden block and becomes embedded
in it. Knowing that the block and bullet then move up the smooth incline
for 1.2 s before they come to a stop, determine (a) the magnitude of the
initial velocity of the bullet, (b) the magnitude of the impulse of the force
exerted by the bullet on the block.

SOLUTION
Initial impact (Bullet + Block)
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PROBLEM 13.151

—2ms A 75-g ball is projected from a height of 1.6 m with a horizontal velocity
T5g of 2 m/s and bounces from a 400-g smooth plate supported by springs.
Knowing that the height of the rebound is 0.6 m, determine (a) the
velocity of the plate immediately after the impact, (b) the energy lost due
L6m to the impact.

SOLUTION
Just before impact Just after impact
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v, = \[2¢(1.6) = 5.603 m/s v, = 42€(0.6) = 3.431m/s

(a) Conservation of momentum: (+ yi)
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(0.075)(5.603) + 0 = —0.075(3.431) + 0.4,
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(b) Energy loss
Initial energy (T + V)1 = %(0.075)(2)2 + 0.075g(1.6)
Final energy (T+V), = %(0.075)(2)2 +0.075g(0.6) + %(0.4)(1.694)2

Energy lost = (1.3272 — 1.1653)J = 0.1619] 4




PROBLEM 13.169
A 1.5 kg sphere 4 moving with a velocity Vv, parallel to the ground and of

. 4 Yo magnitude v, = 2 m/s strikes the inclined face of a 6 kg wedge B, which
thththth f _~ can roll freely on the ground and is initially at rest. Knowing that
0 = 60° and that the coefficient of restitution between the sphere and the
wedge is e =1, determine the velocity of the wedge immediately after
impact.
SOLUTION
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AN vy =v, =—2m/s, & = 60°
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A alone momentum conserved in z-direction
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m,v,cos60° = mA(vA)t
- = -2m/s
U (v,), = —1ms
t
A and B total momentum conserved along the x-axis
b"“f._ myv, + mgvy = my I:(V;l )t cos60° + (V/, )n sin 60°J — mgVvy

15kg (-2 m/s) + 0 = 1.5 kg [(— 1 m/s) cos 60° + (Vn), Sin 60° ] — (6 kg) vg
—3=-075+13(Vy),—6Vp
—225=13 (Vay),—6Vg (1)
Relative velocities in the # direction
|:VA sin 60° — (VB)n]e = (ng)n - (V’A)n
(-2)sin60°(1) = —v} sin 60° — (V)
~1.73 = -0.866vj — (V) (2)

Solving (1) and (2) simultaneously
(v, )n = 1.183 m/s

vy = 0.631 m/s
vy =0.63m/s ~— 4




PROBLEM 13.173

Yo B _L A sphere rebounds as shown after striking an inclined plane with a
i vertical velocity v, of magnitude v, =5 m/s. Knowing that « = 30°
af 2 and e = 0.8 between the sphere and the plane, determine the height £
! reached by the sphere.
SOLUTION
Rebound at 4 Conservation of momentum — #-direction
/N
U= 5)s 2, ' ) mv,sin30° = m(v’A)t = (V’A)t = 5sin30°
: b AWRN

(Vy), = 2.5m/s
i U, 1 )
\i\' AL Relative velocities in the n-direction
(—vp€0830° = 0)e = 0 — (v;) = (vy), = (5c0s30)(0.8)

(Vy), = 3464 m/s

Projectil i A B
rojectile motion between 4 and After rebound (v )0 = (v, )t c0s30° + (v )n sin30°

= 2.5¢0830° + 3.464sin30°

(v,), = 3.897 m/s

(vy)o = _(V,A)x sin30° + (vg)n cos30°

= —2.5sin30° + 3.464 cos30°

(vy), = 1.75 ms
x direction: X = (vx)ot =3.897¢, v, = (vx)0 =3.897 m/s
y direction: y = (vy )Ot - %gt2 =1.75¢ — 4.905¢*
v, =(v), — g =175 -981
At B: v, =0=175-98lt, 5 =1, 5 =0.17839 s

y=h=(v,) tig — 49055 5 = 1.75(0.17839) — 4.905(0.17839)"

h =0.15609 m

h =156.1 mm 4
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