ISP209 Fall 2003 Homework 7b  Name:

Due: Tues., Oct. 28, 10:20 am, in Rm 1410 BPS. 1D:

(Note: For chapter 7, this is HW 7b. HW 7a was due last week.)

1. Which condition is impossible:

a) acceleration equal to zero, and velocity not equal to zero.
b) acceleration not equal to zero, and velocity equal to zero. (ball at highest point)
c) acceleration not equal to zero, and velocity not equal to zero.

d) acceleration equal to zero, and velocity equal to zero.
none of the above.

2. A mass weighs 10,000 N on the planet Mongo ( gy, = 25N/kg). What is its weight
on the Earth?

— WMongo — I/VEarth W, _ 8Earth W, _ 10N/ kg
- - > Earth — Mongo —
gMongo 8Earth gMongo 25N/ kg

a) 250,000 N b)400 N c)2.5N @ 4000 N e) 2500 N

m

(10,000 N)=4,000 N

Ts Ts Ty Ty F
T — - 3, > - o

Picture for problems 3-4

3. A force F accelerates three masses tied together with strings along a frictionless
surface as shown in the figure above. What is the acceleration of the three masses?
Note that being tied together means that the acceleration is the same for each mass.

The force F must accelerate all three masses ( 9m; )

F =ma =9mja
F
a=——
9m1

AN S i o - &)

3m1 5m1 8m1 9m1 lOml

4. What is the net force acting on the middle mass?

F F
(net force on middle mass) F = ma = (3m1) +—|=+—
9y 3

F F F F
F b) — — d) — —
a) )5 3 )% ) <

Note that the forces acting on the central mass are the force vectors.

‘TS =-5ma and Tg= +8mla‘

Show work for all questions. 1 Attach extra sheets if necessary.



ISP209 Fall 2003 Homework 7b  Name:

Due: Tues., Oct. 28, 10:20 am, in Rm 1410 BPS. 1D:

A ball with a mass of 2kg is thrown up (+ direction) into the air (ignore air friction).
(Draw this situation in the right margin, including the vectors asked for below)

-

F=mg

20m

4
(m)—
m=2kg
5. What force acts on the ball at the highest point? magnitude mg, direction downward (—)
6. What is the acceleration (both magnitude and direction) of the ball,

at the highest point? (magnitude_g and direction downward (-) ,
on the way up? (magnitude_g and direction downward (=),
on the way down? (magnitude_g and direction downward (=)

7. If the ball is thrown to a height of 20m above your hand, how long will it take to get
back to your hand?

4 seconds

v2—v3:2a's:2(—g)~s

(first find initial velocity vo)|  —vg ==-2(10 m/s*)(+20 m) = 400 m* / s°

vo=20m/s; vo=+20m/s

$= Vol +1ar’
. 2
(then find time) |0 = Vot — %gt

t:2V0 _ 4Om/s2 — 45
g 10m/s

8. What will be the speed of the ball when it hits your hand? 20 m/s.
V=Vy— gt

=(+20 m/s)— (10 m/s*)(4 s)
=-20m/s; v=20m/s

Show work for all questions. 2 Attach extra sheets if necessary.



ISP209 Fall 2003 Homework 7b  Name:

Due: Tues., Oct. 28, 10:20 am, in Rm 1410 BPS. 1D:
Vo =30 m/s
final speed F |:|
v=0
_- - = - - — — — JAWI WA
100 m

A train weighing 10°N, moving with a speed of 30 m/s, is slowed to v =0, in a distance
of 100 m, by a constant applied force, F .

determine mass of the train m=W /g = (1 0° N)/ (10N /kg) = 10° kg

2 2,2
- —900 m~ /
vz—v§:2a-s; a=_0_ TS 45m/s?
2s +200 m E—

9. What is the acceleration (with units) of the train? 4.5 m/s”

F=ma= (105 kg)(4.5 m/sz) — 45%10°N

10. What is the value (with units) of the force F* 4.5X 10°N

Two masses are attached to a string that runs through the massless pulley as shown in the
figure. Only gravity and the tension in the string act on the masses.

Show work for all questions. 3 Attach extra sheets if necessary.



ISP209 Fall 2003 Homework 7b  Name:

Due: Tues., Oct. 28, 10:20 am, in Rm 1410 BPS. 1D:
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m
¢mg mg Y

same mass different masses
11. If the masses are equal, m; = m, = m, which statement below is true?
E the tension in the string is mg.

b) the tension in the string is 2mg.
c) the tension in the string is zero.
d) the masses must be at rest.
e) the speed of the masses can be different.
12. If the masses shown at the right are not equal to each other, which statement below is

true:
a) the speed of the masses cannot be zero.

b) the two masses cannot have the same speed.
c) the magnitude of the acceleration of the masses can be zero.
d) the two masses can never have the same magnitude of the acceleration.

@ the two masses must have the same speed, the same magnitude of the acceleration,
and the same tension acting on them.

Show work for all questions. 4 Attach extra sheets if necessary.



