
3D particles
= î x  + j y

3

( a )

(b) F= Tg+5X

corsmative

1127-0-5165-0) + (5-2)

= 0 + 0+ (0-b) =3

Conseratne

++(37-9-5155-0)-5055-55=31

(0) F = (1,-x,0)

EXP y

n o t

+0 + (1442) -24

oN #: (49)9774)

yz ZX 16-)339-2)

( - 5 2 )  1
=1101+-5(4-2)+51x-0) 10 Motcorsentre



3 . 2 E ind  a  so f  i s  congen i the
a)

F= (*1, 6x1,0)

xy Cx* 1(8570) 059-0 44 3 ber

=10-50 + R 88-02x)

(b )

(+57-56551 +8/g-82) C=-1



3

( a l
Find E forgiven V(x,y,2)

V= xyx - t :  + 1 7 3 5 3  1 8 2 l 2 r e n
- ??

- X 7

-? ?

(6) V= K(X+YTE%)

F=-PV=(Kax) +-(Py8-)5 +(K3=) 8

( ) v  k x y l z

-iu =-i(Ky948) -5(Ks9pg'5) -k(Kxyfya))
KyBzxx-1

F= (i,5,k) Kx*Byßter = -V(T,5,k)

1-K

- K x x "

F - (i, k) - KByR-1

-Kjz"=

(d) v- ke(ax+pyt8z)

F=-Ev = T(-Vä) +g(-VS) + R(-Vr)

= 2 813)



3.1
Findv(x,y,z)

Find the puten tialfmetiba, for cons. Ein 3.!.

( a )

F. de fav

= V  + c

18.132
Xy + xy

e l  2=  (yz ,  xz ,  yx )

2xy +C =V

V = - x y

this integral is
line integral.

remember!

Vis beet found
by insjectim

3 x y z + C = V

V = - x y Z



Roy W.Eriksan
528-13-8795

PHYSICS 321 TAKE-HOME QUIZ Sept.18, 1981

D u e :1:10 pm, Sept.  21

Open book - you may use your text, notes, and problem solutions. You may
also use math tables. You may not use any other books or consult
with anyone except Dr. Evenson.

(30) 1. The force acting on a particle of mass m is given by
F = KVX

¿m see a to a constant. The article passes thoughThe particle passes through the origin

1=x= Vo

50

vot

fade = 5
t=

u=-EmX"

nas n: (Qn+1)

So the best I can do t(x).



Asslgn #4 Chp13, 5, 7,8," 1 2,15,16,20
3-D mation Continued

apartice t mass mn mowes in i glen ty Vitgt

@ (0,0,0) v=vo f i n d y (2,2,2)

Total enersy
ET= KE+PE= EmUZ+.xyz

@ (0,0,0)Ex = jmvo" +60.0.0) =zmu,2

Ex=Emuz+xyz=5mu3

@ (2,2,4) v'=(imvo -2-2-2) 2

v= NV0- 12

3.71 Show variation with grarity ifor height for by taing potential

V=my a (1-Fe)

V=-GMm let r=R+z
mult top & botton by R

expand :

V = - G M m =
R + 7

VE (GMHR("E)"

1I1-x+8s0 RlItE) =R/1-2 +22)

V=- gmR+gmz-gmz by redefimin trop
V= gm z (1-%) |

- G m m
( 1 + ) 2

to be saface

unfimished



3-0
Projectile problems

(a )show  d= vo? sin20

y  :

x :

Vo sind suvert. time topeak V,=at,+ vo

t = Ver t: vosind
?

d=vt Jup and back down

alb) show deerease in horizated range a 4vi8sihU sin20

eqe it motion mi=-mys-mgg

x=-yvx'mix=-myvx:

my=-myvy-mg
ur integrate

u=-Jvg-9
d a i - p d v y

?
-My-g= It

Vyu

= - d t
+8Vy+g

= (84, 19) =**



7(19 1

( 7 - 1 - 6 - 1 - 1 5 - 1

(0777-141 8-60-7-11315
a r r o s t

7X way

= X
0 , 7

+  7 7 2

79-21=*1

++-(212-118-1712



usily

T  7 2 - 9 5 3

y 2 K-77-9-938

y =0 at range.

K-2-2-2334 =0

#(K-9 -317-474=0 = 1=0.

x(gX) +19)+19-4750

× 34) +* (2) - 40=0

*  -2 12-418-3727)2
2

8-(40+7) =-10

= x4x(27)-345=0

3x0 + 3x.
7/8

168 jo
39

using the agrotination ++8152115-5x97

+ 2-37 13 1 84 03 13
tor ×70 we take tof I
X=2x010 -

B16168 4 x,

413:3.8g7.,8



3 . 8  c o n t .

X' = 2 %.y, 4.2x2

38g°

8 8 1 0 x

3 g

X = 2 vo sind volost
3g2

no wind
résistame

t em d i f f seme

A x  = 35~

4843 51n20 sit

3 g



3. write down ea. it motion for air resistame dV

Are they separated?

eq it motion

o r

?

compoments.: mx=-mpvx
=-mpv.y
=-myuz-ma

not spanted so far as digit, a ye cosened,
but with i lord thy can be sprait in fall

=-8d5 He ads a Mi' or?,

er x=%, e



(×00) =4
x (0) = 0

shitial cond for 2d isotropie ase.

y (0) =13 show; not, on confined by
i (o)= cl 2A §2(B ' / ) :

Find: 4(A, B, C)

The aq .  i f  mat ion  fo r  sma l l  d isp lacemats

* + W I X = 0m x = - k x

m g = - k y ?

soln 's:  x i t )  = acost 1b s inut

X(O)

yes=  a ' cou t  i b ' s i nu t

a EB

w ? =

*(0): bw=0 = b =

b'=C

S o

amplitude abore or below equilibrion axic?

The rectange 13

H y l l = 1 3 + 6

13(B+2)



? (3.12 cont.)

Now F ind  Y(A,  B ,C) .

" f r o m x=Acosu t : "

B+C-G1?(1-8X)=211-27)

g2-2B77-83452-1=0

5+2(36) - 2130*-0°=0
equation of

path.

for a quadratic equation of form
ax. +26xytey+datey+f=o

He angle if rotation

213A 4



U y

Find resulting mation it partice: show its cychodial.

one # 15) 58-181 17=g(8te)

(5)-91 1? +16) 3=9815-540 + 15)3

=810|3)+(873
separating intosy. comporats.

mix = fBy

my =-8(Bx-E)

m i = o m/di= o/de ? 7 - 2 0 - 0 Z , = 0

$  =  ? z - 7 0 = 0
but to=0

So

(con t . )



? (3,15 cont.)

mx=gBy

- hi - 68/625

yo

? m/x-xo) : g13 (y-y0)

y . = 0

x= EBy +vom(x-vo) = g By or

? mj = q(E-13;)

mj-gE +5B(2B7+4) =0

+ ( 4 - 1 0 y twy +K.=0

Soln: iy= ynomo typarticada... = acosut t bsinut te

je-aw snurttbwcoout to
j=-aw'cosnt- bw'sinnt

i twgtk= (-awcsut-busmut) + n (acgnt tbsinut+e) +K=0

5 0 w k c t K = 0 C  =  - K

g r o s = 0 . = - a u s i n o  t b w : 0
y(o)=0 +9-1+6-01-52=0 0r =

b  =  0

K/Ws



(3.15 cont)
50 the solut io

y= I (usut 1)

n o w  b a c k  t o

i n  y 13

fix=

x , = 0
X - X o =

? ?

s u m m a r y

y: 5(00344-1)

2  = 0

o m a t c h e s  t h e c y c h o i d

x = a s c h a t t o t
y=C (1-cusut)

2 T 0

w = 8 B

equa t i ons i



3 . 1 6

when does theI particle leave thoder?.

G r e g y ,  E m o t i g h
Use
Start: Enot = E t r y  ( 4 )  = 1 4 6

N o r

VW. Ng (6-24)

r e s t r a i n t  f a r c e R

i t  l e a v e s  s u r p a r e

= -  9 ( 6 - 2 4 )

= - a m  a t  p o i n t  w h e r e

9 (6 -24 ) ,m= mg (2)

1 - 2 6 - 4

1 - 3 4 = 0 h =



2  1

2 0 Spherizal Perdulim l5lm 00= 30"

a) period at conical motion
b) perrod of ose o abort do

a) angle of pe session B4

a . : r a teof clneular (comical motih) 13

9.0m/s=1
los3u $3.361sce =W conical.4o v E see30..

T= 2T"lcycle

w%/sec
cyllesee 2T Cydk/se4 = 22314=628 serleyele ã 2

3.36%see =
271 =1,87sec

6. ?. 2-656:29 V1551(27-45)5 = 1.0361

c .  A P =


