Answers to Some Sample Review Problems from Chapters 1 — 12

2) Forces are drawn for each of the blocks. Because the string
doesn’t stretch, the tension is the same at each end of the
string, and the accelerations of the blocks have the same
magnitude. Note that we take the positive direction in the

direction of the acceleration for each block.
We write > F = ma from the force diagram for each block:
y-component (block 1): Fy—m;g =m.a; v
y-component (block 2): m,g — F; = m,a.
By adding the equations, we find the acceleration: y
a =(mz—myg/(my +my) A Ac
= (3.2 kg — 2.2 kg)(9.80 m/s2)/(3.2 kg + 2.2 kg) Fr T
= 1.81 m/s? for both blocks. a
For the motion of block 1 we take the origin at the ground a
and up positive. When block 2 hits the ground, we have |
V2 =Voi? + 2a(y1 - Yo1) * y
=0 + 2(1.81 m/s?) (3.60 m — 1.80 m), which gives M19 \ Lr
vy = 2.56 m/s.

Once block 2 hits the ground, F; — 0 and block 1 will have the downward acceleration of g.
For this motion of block 1 up to the highest point reached, we have

vZ=v,2 + 2a(h -yy)

0 =(2.56 m/s)? + 2(— 9.80 m/s?) (h — 3.60 m), which gives  h =3.93 m.

8.50 Since no other force acts along the horizontal
direction on the bullet-block system before and

after impact,

Ap=10 or (800 107y, = (2.508) v,

£

We can find Uy using the kinematic equations:
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66~ The svstem in Figure %47 is released from rest. The 30-kg block is 2 m above the ledge. The pulley is a uniform
disk with a radius of 10 em and mass of 3 kg, Find (a) the speed of the 30-kg block just belore it hits the ledge, (5) the
angular speed of the pulley at that time, (¢} the tensions in the strings, and () the time it takes for the 30-kg block w©

reach the ledge. Assume that the string does not slip on the pulley.

(a) L.onn=20 kg, m;=30 kg: use energy conservation magh = mygl + aime - omgv -+ Tor)
2. 0= 1mr s vl iso foy = vanvim = 5 ke Vo= [ 2ehimg-nn ) mg b pzen 2 = 273 mis
(h) Use m= wr m= 12730 ) rad/s = 27.3 rad/s
(c) 1. Find acceleration; a = v~/ 2h a = |87 ms
2N =mig+a) Ir=nmlg-a) NM=23 N IH=238N
() Use = fifvg, = 2hiv =427 = 147 5

We find the speed after falling a height h from energy

conservation:
YaMv2 = Mgh, or v = (2gh)¥2. T K
The speed of the first cube after sliding down the incline h
and just before the collision is v
v, = [2(9.80 m/s2)(0.20 m)]¥2 = 1.98 m/s. v Oi—
For the elastic collision of the two cubes, we use momentum : e ~ _T_
and energy conservation: N H
AN

vif = (M1 —m2)/(mg + M) vi;
vof = (2mg/(mg + my) vi;

With mz = % my and v1; = 1.98 m/s we get:
vy = 0.660 m/s, and v, = 2.64 m/s.

Because both cubes leave the table with a horizontal velocity, they will fall to the floor in the same time, which
we find from

H = Ygt?;

0.90 m =% (9.80 m/s?)t2, which gives t=0.429s.
Because the horizontal motion has constant velocity, we have

X1 = Vit = (0.660 m/s)(0.429s) = 0.28 m;

Xo = Vot = (2.64 m/s)(0.429s)=  1.1m.



Problem 7

A solid steel ball of mass 0.50 kg and diameter 20 cm is held in place against a spring with
spring constant k = 250 N/m, compressing the spring a distance x = 20 cm. The ball is then
released from rest and rolls without slipping along a horizontal floor. It then makes a smooth
transition to an inclined plane and rolls without slipping up a 0.60 m high inclined plane as
shown in the figure below.
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a) What is the speed of the ball just as it leaves the inclined plane? (5 points)
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b) How far from the inclined plane (i.e. what is x in the figure) will the ball land? (5 points)

Vs = (3.43n/s) cwa 35°

Voy = (342 mfs) n35°
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