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g General Physics I, Quiz 1

~ Department of Physics PHYS10400, Class year 100
National Dong Hwa University, 1, Sec. 2, 10-11-2010

Da Hsueh Rd., Shou-Feng, Hualien, 974, Taiwan

Solutions Q1

Chapter 1-6, Serway;, ABSOLUTELY NO CHEATING!
Please write the answers on the blank space or on the back of this paper to save
resources.

1. Convert meters in the speed to miles:
(38.0m/s)( 1 mi

1609
Convert seconds to hours:

(2.36x10°2mi /s)(lmj[mﬁﬁ] _85.0 mi/h

The driver is indeed exceeding the speed limit and should slow down.

j:2.36x102mi/s

2.
Given v, = 12.0 cm/s when x, =3.00 cm (= 0), and at t =2.00 s, x= —5.00 cm,
X, x,=vt +%m‘2: —5.00-3.00= 12.0(2.00)+%a[2.00]2
32.0 3
—-8.00=24.0+2a a=—T= —16.0 cm/s” |.
3.

(a) sz’Ryz’Rzz

() [R|=/R?+R2+R?=4.00+1.00+9.00 =140 =[3.74

1| R, =|57.7° from + x|

(c) cosB =‘RT“:>B = COS

I R]
cosf. = R, =60 =cos” lR“' = ‘?4 5° from +y|
¥ o ¥ ol .
R] R]
cosﬂz=§:>6: =cos”' Iiz =|36.7° from +z|
R} R
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Identify the student as the S'observer and the professor as
the § observer. For the initial motion in §’, we have

,

% _ an60.0°= 3

Hq\

Let u represent the speed of Srelative to S. Then because
there is no x-motion in §, we can write v_= v+ u=0s0
that v’I = —u=-—10.0 m/s. Hence the ball is thrown back-
wards in S’. Then,

v, =0, = J3

¥

=10.043m/s

vy

(b) J (c)

R 2
Using v, =2gh we find ANS FIG. P4.43

. (10.093 mys)

= — - -[153
2(9.80m/s”) =

The motion of the ball as seen by the student in §” is shown in diagram (b). The view of the
professor in § is shown in diagram (c).

Forces acting on m, = 2.00-kg block: Tn
___________ 8 kg
r—mg=ma (D T @ kK
Forces acting on m, = 8.00-kg block: T 784N
F-T=ma (2) 2 kg
(a) Eliminate T and solve for a: 196N
E —m
a= +'g CIIIrITr e (m/s?)
T Note that | 197
slope changes | 104+++ 4+
a>0forF, >mg=19.6 N ‘ IRAN|TL '_"_"T'T"_';;:;f
s R il
T TR AN
(b) Eliminate a and solve for T: f f— | A )J.
=100 1-5[]!’/'/3 2507100
m O ._,:"'! R0l DR O S S
T: 1 F +m [T AR O A
TR S e
|T=0forF,<-mg=-784N| ANSFIG.PS33

Note that if F; <-m,g, the cord is loose, so mass m, is in free fall and mass m
accelerates under the action of F_only.
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mg cos o

/ . Figure 6.9 (Example 6.6) The forces
\(} , acting on a sphere of mass m connected

| to acord of length R and rotating in a
/vertical circle centered at O. Forces

5 acting on the sphere are shown when

P the sphere is at the top and bottom of

the circle and at an arbitrary location.

Y mg

From the force diagram in Figure 6.9, we see that the only forces acting on the
sphere are the gravitational force If(g =m{ exerted by the Earth and the force T

exerted by the cord. We resolve Ifg into a tangential component mg sin 6 and a
radial component mg cos 6.

Apply Newton’s second law to the sphere in the tangential direction:
> F, =mgsin@=ma,

a, =gsing
Apply Newton’s second law to the forces acting on the sphere in the radial

direction, noting that both T and &, are directed toward O:

2
my

2 F =T—-mgcosé = 2

1
szg[;—wos@J
4

Let us evaluate this result at the top and bottom of the circular path (Fig. 6.9):

V2 vz
T =mg|—-2-1 T =mg| 2 +1
top g[Rg bot g Rg
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