Syllabus

Tuesday, September 30, 2008

3:33PM

Syllabus Physics 6A, Fall 2008

Instructor: Robijn Bruinsma
Knudsen 3-120, bruinsma @ physics.ucla.edu, 5-8539
Office Hour: TBA

Teaching Assistant: TBA

Class:

MWF, 11:00AM - 11:50P

Physics and Astronomy Building 1425

Class Information:
http://ccle.ucla.edu/course/view/08F-PHYSICS6A-3

Questions concerning the class or homework can be posted on the discussion board of

this site.

Required Texts:

Serway and Jewett,
Principles of Physics (4" edition ) (3-vol Split)
With Webassign/smrt CENGAGE Bundle, 4, 08

Huffman,

Physics 6A Lab Workbook (Fall 2008) HAYDEN MCNEIL

Spiral

Optional Text:

MCAT Package

Exam Schedule:

First Midterm — Monday, October 20, in class

Second Midterm — Wednesday, November 12, in class

Final Exam — Tuesday, December 9, 8-11 pm

The grade in the course is based on performance on the exams, along with the scores

earned on the problem sets and lab reports. Here is how the grade is computed, in terms
of the weights attached to the various components of each student’s performance:
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Each midterm - 20%
Final exam —35%
Problem set scores — 10%

Lab reports — 15%

More on exams:

The dates of the exams are fixed at the beginning of the course, and are not subject to
alteration. You will inevitably face complications associated with exam schedules and
find that you have more than one midterm, or more than one final, in one day.
Alternatively, a long project in one course may be due the same day as an important
exam in another. I understand, but [ cannot change the date of an exam. Furthermore,
there are no makeup exams, and students will not be allowed to take an exam earlier or
later than the rest of the class.

Important: Problem Sets

Although problems sets account for only 10% of your final grade, they are very
important. You can expect that the midterms and final will contain problems based on
homework problems. If you can do the homework sets, you ought to be well-prepared for
the exams. I encourage collaboration between students when working on problem sets
(except during exams). It is helpful to talk over specific problems with others to sharpen
your understanding. However, copying someone else’s solutions is pointless.

Problem Set Schedule:

Problem Sets will be posted on the Webassign website
https://www.webassign.net/login.html

on Mondays. Check that you indeed have access. The problem sets will be discussed in
your discussion section. The due date is the following Monday with a 12:00 pm deadline.
The solutions and your homework grade become available at that time. You cannot
submit homework after the deadline. There will be review sessions before each midterm,
and before the final exam. The sessions will be scheduled in consultation with the
students in the class.

Preliminary outline of the topics covered in this course.

This is not an exhaustive or entirely organized listing of topics. It is, rather, intended to
give you a flavor of the course.
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Week 1: Introduction and Vectors, SJ Ch.1

Week 2: Motion in One Dimension, SJ Ch.2

Week 3: Motion in Two Dimensions, SJ Ch.3

Week 4: The Laws ¢ f Motion, SJ Ch.4

Week 5: The Laws o f Motion 11, ST Ch.5

Week 6: Energy, SJ Ch.6

Week 7: Energy 11, ST Ch.7

Week 8: Momentum, SJ Ch. 8

Week 9: Rotational Motion, SJ Ch.10

Week 10: Gravity and Planetary Orbits, SJ Ch.11.1-11.4
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Discussion Week 1

Thursday, September 25, 2008
3:45PM

1. Dimensional Analysis

anits
\/:{“FOC(:
IR

mls  mh mir S

Example:

X

n 2.
_L 3 t Whatisn?
2 [x]=meters
[t]=seconds
[gl=m/s?

2. Vectors

VvV < (K(, Vl)

v \/:[XZ/\/L)
o \/+v\)’(></4><z/ ‘j{*‘ﬁz)

Examples of vectors: position, velocity, acceleration

3. Derivatives
Rate of change

cote of c'/\our\ge_ (7? é:)) :\/elociﬁ],
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Lecture09/25

Friday, September 26, 2008
11:04 AM

Office hours
Th 5:30-6:30
W 5-6

Tutoring Center
Knudson 2240 (schedule on door)

MidtermI: Oct 20, Monday
MidtermIl: Nov 12, Wed
Final: Dec9, Tue, 8-11

Grade:
Midterms 20% each
Final 25%
Homework 10%
Lab 15%

Website:
Webassign

Whatis physics?
o Description of material world
o Establishrelationships between quantities
o Determine natural laws

Measure quantities

Length: how far?
o meters

Time:how long
o Seconds

Mass: how hard is itto set objectinto motion
o Measuredinkg

Example:
Volume V S T
Ls
V= Lxl, xL,
. 3
Un‘+5 m Lo
L
Density
poom
\%
Speed )
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Speed

T( T?.
O———O
LI {_7_
S Lz'Ll untts m/sec [S] =[]
T.-T, [T]
X(é)——*zl- e

117 = 1a)i]

[o]=[L] | [Drm] = [2I0]
[T]?

N |
T(UU’HVU‘S@) = 5”0756(—

-2
™ (mualear co//isfm) =~ [xp *sec

n "M n+m
X *x T X

X“/Xm - )(n—m donst put on calevlador g, large o small valves

h)m__ nm
(X X
31

(—S_>XIOI7-—(-—Z'L) - S w0

Significant Figures:
o Twosignificantfiguresforthisclass
o Numberofsignificant figuresin multiplication or divisionis equal to the number of significant
figures with the smallest number of significant figures
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Lecture09/29

Monday, September 29, 2008
10:54 AM

By
J
WMA

Lecture

0929
Audio recording started: 10:57 AM Monday, September 29, 2008

/“6”77%\ Mas; —/—/Tme
(L7 [M] [T]

YA Meter zéj Ssec

JD_/'V_VL&,/LSJ'_OVL\S-' how a %uamﬁ'-@ I's ex{oresfd n teyms of L,MT
- g
7

Scalors:
[em perotuve
# otons
Time
SpeeJ

Vectors . R
D:‘SID/OLC&MMH' R or 52
Velocrty Vor ¥

Accel evudion a

Foree F

Connot a\JJ Scodours wfl/ vectsrs
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SF

Drs P/ace/ﬂw+
V”lajnmLuOfe YIM

e g.éx/()('m

distanct
Frovels

LA

\Vects e Arithpmetic:

3
SF S

>\

ﬁ+(—§=c
LA

A A P LN

Commu‘l"aﬂLI‘\,af A+/3 = B +A

Ad’o[/f/'Vc-’ /_l,+</j—\+@: /?f* (/§+E)

EX&MPI{_ Se/fl/dqj /'3

/nA/—

(so eo'

\-’\_,\/\_/

Asq
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Pa‘a( Coofd'.fla“Cj (r, 9) Car"cSlqn (X, ‘/)
X = rcos © v= \lxz*c;z
y=rsinb tan O=_y_

X
Y
K3
|
Ay 31 S
A
g)( Ax .
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Homework #1 Questions
Tuesday, September 30, 2008

11:50PM

Homework Ch l htp:/iwww webassign netvdem003-542-7T78 a ucla/student. pl v=2008 100 106462 3003-5342-7.
WebAssign
Homework Ch.1 (Homework) HEATHER CATHERINE GRAEHL

Physics 6A, Fall 2008
Instructor: Robijn Bruinsma

Current Score: 0 out of 43
Due: Monday, October 6, 2008 11:59 PM PDT

1. [SerPOP4 1.P.009.] --/3 points

Assume it takes 5.00 minutes to fill a 15.0 gal gasoline tank. (1 U.S. gal = 231 in.%)
(a) Calculate the rate at which the tank is filled in gallons per second.

0.050  gals I50al , lmn . 0.0504./5

509 (,0sec -1 3
: ; ; 3 99;\/5 m
(b) Calculate the rate at which the tank is filled in cubic meters per second. 3 Im” . /.
1.89%0™ m¥s  0.0504a) , Zlid  ZI¥W 7 - [ gaxld™Im /s > s
<ec 15...) 1.72%)n3

(c) Determine the time interval, in hours, required to fill a 1 m? volume at the same rate. lh.

l L{') h l 3 s /M.h x—\,:/.[f7/1f

' X Gy (05 GO

2. [SerPOP4 1.P.027.] --/2 points

A sidewalk is to be constructed around a swimming pool that measures (12.0+ 0.1) m by (17.0 £ 0.1) m. If the sidewalk is to measure
(1.00 £ 0.05) m wide by (7.0 £ 0.3 ) cm thick, what volume of concrete is needed? (Use the correct number of significant figures in your

answer.  0x]072m £ 0,340
@) )‘-l 3 0md senem 1.0 0.\ o 2ol.11 Z619.31
. 20691 5,2 94
What is the approximate uncertaimy of this volume? 12.0 m 6 é
% +0.l S Gl 8.2
wlt ) - (17x12) 1:00-
( 1005 YT 407
bZm’ 4. 5
Temy 'L X ('7/
100s .

1of6 930/2008 11:51 PM

PHYSICS 6A Page 10



Homework Ch 1 . http//www webassign net/s 4e@i003-542-778 @ ucla/student. pl v=2008 100 1064623003-542-7

3. [SerPOP4 1.P.034.] --/5 points

Two points in the xy plane have cartesian coordinates (2.00, -5.00) m and (-4.00, 4.00) m. r
(a) Determine the distance between these points )’
\i Iz m tomd =
36+ 8 B X
(b) Determine their polar coordinates. _ 2,1 *n [-é‘ -0
(2.00, -5.00) X = (Cose vy - m—:r 4) +an 9 s -2
= 429 ; =g+ 28 727 | x
r= m y=rsing ]
= - (%.2 ¢ (counterclockwise from the + x axis is positive) N
. Y
(4.00, 4.00) o §leris V27 94z "N
r= HiZ m L
0=135 ° (counterclockwise from the + x axis is positive) i
fonp(-) !

4. [SerPOP4 1.P.038.] --/8 points

Each of the displacement vectors A and B shown in the figure below has a magnitude of 3.00 m. Find the following values graphically.
Report all angles counterclockwise frem the positive x axis. (Do this on paper. Your instructor may ask you to turn in this work.)

. KT m r
n 0 y T - ot
Sin ,r\ % ¢ _'E T
i
Cos® A ’ H
1\ 3.00 m Lr '
Fon o/ Y LM’( ﬁ) \
[ 1
cos(®0)* % 0] % ~ .
| A .
(a)x+i ’YCDSQ Xz 360;[?69 B -<0/3>
xX= ) S 1
\,fré'm(-) y= 35n (30) A <3C°5£,3sm‘>
2ofé <2-5€]?/ |'5> 9/30/2008 11:51 PM
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Homework Ch 1

5. [SerPOP4 1.P.040.] --/2 points

magnitude S.2

2] 0
(b)A-B
magnitude 3
6 330
(c)B -A
magnitude 3
6 210
(d)X-28
magnitude 5, 2
6 300

m A-Z8 = { 7.5, -4.5D

°

http://www . webassign net/s 4cgi003-542-778 @ ucla/student. pl v =2008 100 1064623003-542-7..

B = <2.518, 45D

S 196

A-__g < 2. S"i?, -1.52

=y

—_—
B - 4-2.9;1 1.5

S 1%

Find the horizontal and vertical components of the d = 110 m displacement of a superhero who flies from the top of a tall building

following the path shown in the figure below where 6 = 33.0°

x=9%2.3m m
y<(54.9 m
sbmit v reg”
50337

Jof6

X= rcase
X = “O“COS(-SZT)
X=9725m

\f: rsinQ
= ”Os,,\%7,7')
y = 'Sq, qm

PHYSICS 6A Page 12
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Homework Chu 1 http://www webassign net/s 4cgi003-542-778 ¢ ucla/student pl Ay =2008 100 1064623003-542-7 ..

4of6

6. [SerPOP4 1.P.041.AF.] --/2 points

—_—
A vector has an x component of -24.5 units and a';"componem of 35.5 units. Find the magnitude and direction of the vector.

43,1 units at ~S55.4  ° counterclockwise from the +x-axis
gjHim Active Figure 1.4 3 = <24, 5/ 3;,5) I{/ = {(2.5)% (355)* tanB = _i:\.s
£ s
T4z '
6= -Ss.4°

7. [SerPOP4 1.P.042.AF.] --/9 points

Given the vectors & = 3.00i +6.00j and B = 3.00i - 6.00].

(a) Draw the vector sum C = & + B and the vector difference b = A - B. (Do this on paper. Your instructor may ask you to turn
the paper in.)

(b) Calculate € and D, first in terms of unit vectors.
¢= ( i+ O i
b= O i+ 12 i

Calculate € and D in terms of polar coordinates, with angles measured with respect to the +x axis.

et C=<too>
6=0 -

vector b

r= |2

g= 90 2

‘,,Hlnt' Active Figure 1.3

9/30/2008 11:51 PM
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Homework Ch 1 htp:/iwww webassign netvdeg003-542-7T78 a ucla/student. pl v=2008 100 106462 3003-542-7..

8. [SerPOP4 1.P.043.AF ] --/2 points

A man pushing a mop across a floor causes it to undergo two displacements. The first has a magnitude of 158 cm and makes an
angle of 115° with the positive x axis. The resultant displacement has a magnitude of 130 cm and is directed at an angle of 30.0° to
the positive x axis. Find the magnitude and direction of the second displacement.

195

o A (~l5eem /81 - 13

337 ? (counterclockwise from the positive x axis) S5 . 8 <30.0°
Q JHint: Active Figure 1.9 L 2 - 5 AX - 15€cos(/1s9= ~GlBem gx = l?OcoS(3Oj: 12 e
= R-A A, = 1585in(lis?) = 3em By =05/ (307) = GS.0cm
9. [SerPOP4 1.P.045.] --/8 points Y cf = /QSCM
_ . . Ten @< 4 6-5-23s
Considertwovectors A=571 -3/ andE=-1-6J. X
(a) Calculate 4 + B 240 -23.5°
i+ =9 7
(b) Calculate 2 - B
i+ 3 7
(c) Calculate |4 + B| ,§IQ+SI ”\H? = 9.84989
(d) Calculate |4 - B| m __,\s‘?—é - C.7of /[3

(e) What is the direction of 4 + 57 By O~ -GG oM
X

294 ° (from the +x axis) 366-((
(f) What is the direction of 4 - E? ATE
260 ° (from the +x axis)  $4p-/ ( 5) N
35of6 9/30/2008 11:51 PM
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Homework Ch 1 htp:/iwww webassign netvdeg003-542-7T78 a ucla/student. pl v=2008 100 106462 3003-542-7..

10. [SerPOP4 1.P.044.] --/2 points

Vector 4 has x and y components of -8.60 cm and 17.0 cm, respectively; vector & has x and y components of 14.0 cm and -7.00 cm,
respectively. If 2 - B + 3% = 0, what are the components of &7
x= 1.53 cm
y= =%.00 cm
-%.61 1705 - (M[ _7J)+ 3(6): 0
- 22.0; 424 = - 3(8)

C = 7.53i-8;

6of6 930/2008 11:51 PM
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Lecture10/01

Wednesday, October 01, 2008

11:00 AM
Scalars Vectors
Magnitude Magnitude +direction

Temperature, mass

2= 3¢0
Ax:ACOSQ tan 6 :A‘.’L
/“3’/45"'\ G Ax
+|
SinB
- 0 Lig 2T
COSG 41
N
o & )E
an v 2

A.<O A.>0
A< O Ay <O
Uni+ Vectors
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|t[=1
1509

A SAL A

Ao A= JAT a2 nT

cos 0,(: /4x

Example
Par‘/'fo{c : S successive J/?Io/g\cm-k
(A‘( / FZJ ?3

‘I'o+a{ Oll"sp/alCam{m‘lL /\g
ijnrfvalc * Com ponents

r= (15 31 <1.2)pm

. (23, -1.9-3.6) cmn
ry = (-1.3 ~1.5,0); 1

E

2= (st +3.07 ~/.z/’<\)cm
¢, 7 (230 195 -36E ) m
7ot (<1304 sj)cm

E - (2.52‘ “3. )1 - L{.KL\)CM
R = W2.9?+(3.0%+(~4.¢)
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R = Wz.9? (3.0 (-4.¢)?

Kinemodics - Ch I
/anjuaﬁg o‘{\ metion

Xi| or— Xp
|
x(®)
Average \/&!06147
O/Jt\( T AX
At
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Lecture10/03

Friday, October 03, 2008
11:04 AM

Speed =positive
Velocity =positive or negative
Instantaneous velocity -

BBOOOORRREEEEDDDD!
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Lecture 10/06

Monday, October 06, 2008
10:59 AM

Speedisalways positive
Velocity can be positive or negative

Free ’Fox-” G‘a{l le v
@

x () J

X(f) = Cong 1:2
Vy (‘6) “cons £+

Qx - J \/)< = COH’I‘
dé Canﬂﬂ"‘* V&(oc”’j

Gy ?.8m/5¢cz / x(¢)= X, Oxt

Ay Constoont occeders) s

{
O [[Vhwen 4 (8000 - 22

X(’ff)f X '{’((ﬁx'av){_-,f‘

Y]

Xt 'ZL((}Q %&ﬂ&p

/—\q/
())c[ * Ax tf
constant gcceloratron ——— .
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€) | Y(Jcp): X+ (e chlé‘aﬁj

Pc;:‘f’br\ vs 7LIW\L

%
£ x. \/;L.>O
ax>0
0 €
£ x \}m'(o
ax>0 /
y
N
t
E « \j\((>o
o< O /\

O, \ U0 Uk w

2
(& a4 M XM
f@c,) Sec * Sec”
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EMW\P‘& Z(O gf’/«L\/m\1 N X
U

Ve
2Dmhk,

N

50 m

] v
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Lecture 10/08

Wednesday, October 08,2008
11:00 AM

DV (8) =V + agt
Z)'X(t>= X o+ vxi't "L_'IZ ﬁxéz
-3) Uave. 2—'IL(UXL' + Ux,c)

1) (9¢2(x) = Ux’s 4 Zax(x=x¢)

X

- Fre; F i
CX om P’L 2. IO amsf“"* .
5’- 9.3 mlsec
20 mfeee Ixmwf
. X=0
5°m mx =~

c)/\'f' cohat ‘f,o 5 #\e, ball ench as x=0
x(£)7 N\ + G 4 "LLSU
Q=20t "3 gt°
07 ¢t (ZO‘_ZLg'&)
t=0, "ng

d) WL‘”‘ 01065 bﬂ\.” Strike jrouno/
x () = - 50
- 507 20t " ot"

0~ Zaéz ~20¢ ~ S0

€= 20% W

17.) Y, hat s

&) When s x(f) ot the moximum
When U’X =0 €= Lime
U)( (frm\x\) ol ZO - 3 (fma\.x) :O
o 2.0 sec

2

Xy !

X
0+ 202.0u - (4.8)(2.04)°
= 2.0

L 2
Xmae = X+ Ui brax = 2 gt mont

(2)(24)
t 7 5.% sec
Motim in  J=2  Ch IT

F(t):((x(t),gé))

(e dX.
At

U = &%
Ot
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Homework #2
Wednesday, October 08, 2008

11:35AM

Homework Ch.2 hatp://www webassign net/v4cgi003-542-778 @ ucla/student.
WebAssign
Homework Ch.2 (Homework) HEATHER CATHERINE GRAEHL

Physics 6A, Fall 2008
Instructor: Robijn Bruinsma
Current Score: 0 out of 25
Due: Monday, October 13, 2008 11:59 PM PDT

Description
Assignment 2

1. [SerPOP4 2.P.001.] --/3 points

The position of a pinewood derby car was observed at various times; the results
are summarized in the following table. Find the average velocity of the car for
the following time periods.

‘ t(s) ’? 1.0‘ 20 ’ 3.0 ’ 4.0 l 5.0
’x(m)’O 23‘10‘2’177’391‘610

(a) during the first second

2:3 - 2.3
Lof 10 ( 10/8/2008 11:36 AM
Homework Ch.2 hitp:/fwww webassignnetv4cgi0n3-342-778 aucla/stodent. ..
2.3 m/s
(b) during the last 3 s ,(_’(,___19'_2 = /. 3
1,,.9 m/s 3

(c) during the entire period of observation
2.2 m/s ol

)

2. [SerPOP4 2.P.003.AF.] --/5 points

The position versus time for a certain particle moving along the x axis is shown
in Figure P2.3.

2of 10 10/8/2008 11:36 AM
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Homework Ch.2 http://www . webassignnet/v4cgi003-542-778 aucla/student. ..

Figure P2.3
Find the average velocity in the following time intervals.
(@a)0to5s 5-0° .,
| m/s
(b)Oto6s
0 m/s
(c)5stobs 0-% = -5
) m/s
(d)6sto7s N
-5 mis "270 = -S
l
3of 10 10/8/2008 11:36 AM
Homework Ch.2 hutp://www . webassignnet/v4cgi003-542-778 aucla/student. ..
(e)0to8s
m/s

z iHint: Active Figure 2.2

3. [SerPOP4 2.P.005.] --/3 points

A position-time graph for a particle moving along the x axis is shown in the
figure. The divisions along the horizontal axis represent 1.25 s and the divisions
along the vertical axis represent 5.0 m.

4of 10 10/8/2008 11:36 AM
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Homework Ch.2 hetp://www . webassignnet/v4cgi003-542-778 a ucla/student..

[ 1 [ ]
.x(m).l
LS -
Yo — =
b=
s. - - -
1(s)
0 - -

(a) Find the average velocity (i’n the time interval t =3.75stot=10.00s.

4.€ m/s [o-10 20 s yg
10 -3¢ 628 :

(b) Determine the instantaneous velocity at t = 5.00 s (where the
tangent line touches the curve) by measuring the slope of the tangent
line shown in the graph.

-343%  mis S o L9y
5.s
(c) At what value of t is the velocity zero?
Y s
Sof 10 10/8/2008 11:36 AM
Homework Ch.2 hetp://www . webassignnet/v4cgi003-542-778 a ucla/student.

4. [SerPOP4 2.P.008.] --/4 points

Find the instantaneous velocity of the particle described in the figure below at
the following times.

x(m)

10
st

6F

12 8 4 56\ 7 /5 '@
-2}
-4

(a)t=15s
5

m/s

6of 10 10/8/2008 11:36 AM
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Homework Ch.2 hutp://www . webassignnet/v4cgi003-542-778 @ ucla/student

S-v z -5
(b)t=33s 4= 7
-2.5 mis
(c)t=42s
m/s
(d)t=74s
S m/s

5. [SerPOP4 2.P.010.AF.] --/1 points
A 45.0 g superball traveling at 27.0 m/s bounces off a brick wall and rebounds at

22.0 m/s. A high-speed camera records this event. If the ball is in contact with
the wall for 3.50 ms, what is the magnitude of the average acceleration of the

ball during this time interval? (Note: 1 ms = 1073 s.)
m/s? 0, 20355 4!
v [ i E &

a..Hint: Active Figure 2.8

'b’\y‘\ v~
J

Tof 10 10/8/2008 11:36 AM

—

(=3

Homework Ch.2 hatp://www webassign net/v4cgi003-542-778 @ ucla/student

6. [SerPOP4 2.P.013.] --/3 points

A particle moves along the x axis according to the equation x = 2.10 + 3.00t - t?

where x is in meters and t is in seconds.
a) At =2.80 s, find the position of the particle. - 2
(2).&(1 : P p <= 2.10+(3.09)(2.8) (%_Ex)l1

(b) What is its velocity at t =2.80 s?  x W= 3-2¢

-2 mis
(c) What is its acceleration at t = 2.80 s?
-2 m/s2 x”[,c.):_Z
— . . : t= 8I5% J6Cysage SULY
7. [SerPOP4 2.P.032.] --/1 points TS (Z) (_ (’, ‘1)
A ball is thrown directly downward, with an initial speed of 8.15 m/s, from a R.1 5-7 53 S

height of 29.4 m. After what time int plal does the ball strike the ground?
s30.2 ¢ 294 2
X("‘) = 2qY9 ~§.15+ - 44t

“9.%

L-mE" y
A D= -4¢3-Bisex 21
Sof 10 10/8/2008 11:36 AM
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Homework Ch.2 hutp://www . webassignnet/v4cgi003-542-778 @ ucla/student

8. [SerPOP4 2.P.029.] --/2 points

A baseball is hit so that it travels straight upward after being struck by the bat. A

fan observes that it takes 2 .80 s for the ball to reach its maximum height. {
(a) Find its initial velocity. n X, 7 + —L("xf Vi )4
m/s (upward) 4% e d ¥
I e
(b) Find the height it reaches. N
m 2 ~ L S
A h - Viet 1.5 43¢ Tba:f 366
¥ @5 =~ Vit Vint = 2794 2 yreida 2
9. [SerPOP4 2.P.023.] --/1 points x70

The driver of a car slams on the brakes when he sees a tree blocking the road.

The car slows uniformly with acceleration -5.85 mis? for 4.30 s, making straight
skid marks 60.7 m long ending at the tree. With what speed does the car then

strike the tree? _ec QS Y3s . -25.(55m 2
m/s S.%_gr;\’ > i - %

) >
10. [SerPOP4 2.P.022] ~/2 points  P*%"« 2

X xX¢
Vclecrﬂ, \_,\ mls

actel cnst -S.Esmls?
http://www . webassignnet/v4cgi003-542-778 ¢ ucla/student
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Homework Ch.2

A particle moves along the x axis. Its position is given by the equation x = 2.20 +

3.00t - 3.80f with x in meters and t in seconds.
(a) Determine its position when it changes direction.
279 m

(b) What is its velocity when it returns to the position it had at t = 0?

-3.07 mis 0 4=2.20

2 00k - 350b% 9

x' @)= 73 - (2)(3_?>Jc

9= 13-4t b +(3-3.6) 7
£ =035 F22 5 R
+
<> 2,20 +]185-0,593
2.7
L. -3 T8y, 3
2-2,7,

(2~ %
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Lecture10/10

Friday, October 10, 2008
11:03 AM

Motion in Two Dimensions
"Vectorkinematics"
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Monday, October 13, 2008
11:10 AM
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observe”

An object can move with constantvelocity with no force being exerted!
First Law of Motion:
If an objectis notinteracting with other objects then it moves with constant velocity

Rephrase:if an objectis notinteracting with other objects then you can find a frame of reference with
acceleration=0.
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Notes10/15

Wednesday, October 15, 2008
10:57 AM

Midterm Review Th 5-7
Frans hall 1260

Midterm AL- FRANS 1178 Canbring 1 page equation sheet

Laws of Motion

»
Torce T? Vector n/m,w*”‘

FUno\owvm‘}wl
” P/\c()rr\m‘, ["\mjm}lc,
® %{WI\)%’\\W\IJ:
¥ VW eay

Mocroscope  Forces

;
T ‘ﬂ?f\f‘j {:b(CC ’ ’ >

i -Fe/v\S\bV\ ‘Fo(Ce
YV C()y\'*[,(/"‘ ‘Fof(t

—_ = = =
Notal {sra o aL\‘SeC‘ l‘l +F2 J‘F.?

NI
F‘= 0
If Ft=0 on an object then it moves with constant velocity.

Whatis the constantvelocityin NI?
(look frame of reference)

octeroi d o0— QA "
g waaswed ot pet o earth e of yeferonie

D
\/g, (Vt’bcrl urn" r(,gfogd b (_o/H'\
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*Inertial fram of reference
_> frameforwhich N1(newton's 1stlaw)isvalid.
e |searthan IFR? No- itspinsand rotates
e RocketisanIFR if engineis off (notaccelerating)

¢ Newtonsaid use fixed stars are good IFR. Based coordinate system based on fixed stars.

N2
S
Total force onobject =

T FT

B‘ FT 7 O 'Hnan bh']!-o+ o\cco(&m.J‘CS : ok FT

inerdiad [Mass \y\\/\a,rml

Force exerted by Earth on objectis the weight

N =
(/\) - }-j - M@ 5,.“v.{~pgl‘:.r\,, MoS'S

= (0,-9.9m frec)

3

Whatis acceleration of the object

HANRCOEE

if m= Skj

{5{ z ﬁ?"s ":‘IZSN Walﬁl\# /" /V&bv#"’\f-

Units:
Weightisaforce, expressedin N. EXTRINSIC

Mass: expressedin kg. INTRINSIC

n-=
N sep N
Example 2: con é So FT-O
|
F\i N Compensating force becavse net mavinj
J

There must be a second force "N" that compensates
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Review Session Midterm 1

Thursday, October 16, 2008
5:01PM
N i Z
R 7K, WVt +3 at
N V()= 7, +5t
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e
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Vi = vcos 87 vgmt
Vy = Vsin@ = vcos ¢
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T T —+ 2
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Friday, October 17, 2008
11:04 AM
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Homework #3
Friday, October 17,2008

3:58 PM
Homework Ch.3 hitp://www .webassign net/v4cgi003-542-778 aucla/student. ..
WebAssign
Homework Ch.3 (Homework) HEATHER CATHERINE GRAEHL
Physics 6A, Fall 2008
Instructor: Robijn Bruinsma
Current Score: 0 out of 29
Due: Sunday, October 19, 2008 08:00 PM PDT
1. [SerPOP4 3.P.001.] --/5 points
A motorist drives south at 24.0 m/s for 3.00 min, then turns west and travels at
25.0 m/s for 2.40 min, and finally travels northwest at 30.0 m/s for 1.00 min. For
this 6.40 min trip, find the following values.
(a) total vector displacement
m (magnitude) ° south of west
(b) average speed
m/s
(c) average velocity
m/s (magnitude) ° south of west
MO
1of 10 10/17/2008 3:58 PM
Homework Ch3 http://www .webassignnet'v4cgi003-542-778 aucla/student. ..
2. [SerPOP4 3.P.003.] --/6 points
A fish swimming in a horizontal plane has velocity vi=(4.00i + 2.00 j) m/s at a
point in the ocean where the position relative to a certain rock is rj = (10.01i -
4.00 j) m. After the fish swims with constant acceleration for 20.0 s, its velocity is
v=(21.0i-5.00j) m/s.
(a) What are the components of the acceleration?
ax = m/s?
ay = m/s?
(b) What is the direction of the acceleration with respect to unit vector
i?
° (counterclockwise from the +x-axis is positive)
(c) If the fish maintains constant acceleration, where is it at t = 27.0 s?
X= m
= m
In what direction is it moving?
° (counterclockwise from the +x-axis is positive)
20f 10 10/17/2008 3:58 PM
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Homework Ch.3 hitp://www.webassignnet/v4cgi003-542-778 aucla/student.....

3. [SerPOP4 3.P.007.AF.] --/2 points

In a local bar, a customer slides an empty beer mug down the counter for a
refill. The bartender is just deciding to go home and rethink his life. He does not
see the mug, which slides off the counter and strikes the floor 1.90 m from the
base of the counter. The height of the counter is 0.900 m. (Ignore air resistance.)
(a) With what velocity did the mug leave the counter?
m/s
(b) What was the direction of the mug's velocity just before it hit the A
floor?

° (below the horizontal)
xl) = %o vt '?L,“i-z
ﬂHim: Active Figure 3.5 204+ vt 1ot = Vot
J(,—l,)’ 0+\v,t 4éla+2

/| 07)1—\

4. [SerPOP4 3.P.009.] --/1 points

E Mayan kings and many school sports teams are named for the puma,
cougar, or mountain lion Felis concolor, the best jumper among animals. It can
jump to a height of 10.9 ft when leaving the ground at an angle of 40.4°. With

Jof 10 10/17/2008 3:58 PM
Homework Ch3 http://www .webassignnet'v4cgi003-542-778 aucla/student....,
what speed, in Sl units, does it leave the ground to make this leap?
m/s
5. [SerPOP4 3.P.010.] --/1 points
An astronaut on a strange planet finds that she can jump a maximum horizontal
distance of 10.0 m if her initial speed is 2.40 m/s. What is the free-fall
acceleration on the planet?
mis?
6. [SerPOP4 3.P.012.] --/3 points
A ball is tossed from an upper-story window of a building. The ball is given an
initial velocity of 7.90 m/s at an angle of 25.0° below the horizontal. It strikes the
ground 5.00 s later.
(a) How far horizontally from the base of the building does the ball
strike the ground?
m
(b) Find the height from which the ball was thrown.
m
4of 10 10/17/2008 3:58 PM
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Homework Ch3 hatp://www.webassignnet/v4egi003-542-778 aucla/student. ..

(c) How long does it take the ball to reach a point 10.0 m below the
level of launching?

7. [SerPOP4 3.P.022.] --/1 points

Consider a planet of radius 7.38 x 10° m with a rotation period of 23.7 hours.
Compute the radial acceleration of a point on the surface of the planet at the
equator due to its rotation about its axis.

m/s? (directed toward the center of the planet)

8. [SerPOP4 3.P.024.] --/1 points

Casting of molten metal is important in many industrial processes. Centrifugal
casting is used for manufacturing pipes, bearings, and many other structures. A
variety of sophisticated techniques have been invented, but the basic idea is as
illustrated in Figure P6.12. A cylindrical enclosure is rotated rapidly and steadily
about a horizontal axis. Molten metal is poured into the rotating cylinder and
then cooled, forming the finished product. Turning the cylinder at a high rotation

S5of 10 10/17/2008 3:58 PM

Homework Ch.3 hitp://www.webassignnet/v4cgi003-542-778 aucla/student. ..

rate forces the solidifying metal strongly to the outside. Any bubbles are
displaced toward the axis, so unwanted voids will not be present in the casting.
Sometimes it is desirable to form a composite casting, such as for a bearing.
Here a strong steel outer surface is poured, followed by an inner lining of special
low-friction metal. In some applications, a very strong metal is given a coating of
corrosion-resistant metal. Centrifugal casting results in bonding between the
layers.

Suppose that a copper sleeve of inner radius 2.03 cm and outer radius 2.17 cm
is to be cast. To eliminate bubbles and give high structural integrity, the
centripetal acceleration of each bit of metal should be 100g. What rate of
rotation is required? State the answer in revolutions per minute,

rpm

6of 10 10/17/2008 3:58 PM
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Preheated steel sheath

Molten metal

Figure P6.12

9. [SerPOP4 3.P.027.] --/2 points

The astronaut orbiting the Earth in Figure P4.32 is preparing to dock with a
Westar VI satellite. The satellite is in a circular orbit 500 km above the Earth's

Tof 10 10/17/2008 3:58 PM

Homework Ch.3 hatp://www.webassign net/v4cgi003-542-778 aucla/student. ..

surface, where the free-fall acceleration is 8.14 m/s2. Take the radius of the

Earth as 6400 km.
Determine the speed of the satellite.
m/s
Determine the time interval required to complete one orbit around the Earth.
min
s A
Figure P4.32
8of 10 10/17/2008 3:58 PM
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10. [SerPOP4 3.P.028.AF.] --/7 points

A point on a rotating turntable 22.5 cm from the center accelerates from rest to a
final speed of 0.710 m/s in 1.85s. Att=1.27 s, find the magnitude and direction
of each of the following.
(a) the radial acceleration
m/s?

toward the center

away from the center

in the direction of the rotation

in a direction opposite to the rotation

(b) the tangential acceleration
m/s?
toward the center
away from the center
in the direction of the rotation
in a direction opposite to the rotation

(c) the total acceleration of the point

9of 10 10/17/2008 3:58 PM
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m/s?

° —-Select-—

z !Hint: Active Figure 3.12

10 of 10 10/17/2008 3:58 PM
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Wednesday, October 22,2008 s
10:57 AM =
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Laws of Motion Chapter4 & 5
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Three forces

Third Law
If objet A exists aforce Fag on object B then object B exerts aforce Fea
OnobjectA
Fag=-Fea

*Forces neverexistinisolation
*Law about interaction
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Homework #4
Wednesday, October 22,2008

3:42 PM

Homework Ch4 http://www.webassign net/v4cgi003-542-778 aucla/student....
WebAssign
Homework Ch.4 (Homework) HEATHER CATHERINE GRAEHL

Physics 6A, Fall 2008
Instructor: Robijn Bruinsma

Current Score: 0 out of 36
Due: Monday, October 27, 2008 11:59 PM PDT

1. [SerPOP4 4.P.041.AF.] --/2 points

An inventive child named Pat wants to reach an apple in a tree without climbing
the tree. While sitting in a chair connected to a rope that passes over a
frictionless pulley (Fig. P4.41). Pat pulls on the loose end of the rope with such
a force that the spring scale reads 280 N. Pat's true weight is 230 N, and the
chair weighs 160 N.

lof 12 10/22/2008 3:42 PM

ork - . i i -542-7 b
Homework Ch.4 mts 32 149 http://www.webassignnet/v4cgi003-542-778 aucla/student
1.8

A ZF T homge o

ZT"'V'g T Pm‘- +(/uir
Ed 2-‘-—-'& > 2(?30)"(&5.'17
AT
ur .
N
B) A:Il' _r ra\ f’a T

C) T—m(y/\/:lm\
Xl :Ma -”4'\[.9 "T

N l32(2.95). 4 32/, - |
~ e e 9.8 )-32¢
=1 pt £)-32¢ Figure P4.41

(a) Draw free-body diagrams for Pat and the chair considered as
separate systems and another diagram for Pat and the chair
considered as one system. (Do this on paper. Your instructor may ask
you to turn in this work.)

20f 12 10/22/2008 3:42 PM
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Homework Ch4 http://www.webassignnet/v4cgi003-542-778 aucla/student...

(b) Show that the acceleration of the system is upward (Do this on
paper. Your instructor may ask you to turn in this work.) and find its

magnitude.
[.G ) m/s?
(c) Find the force Pat exerts on the chair. fut 230N
fesy N EFzma
’,JHint: Active Figure 4.12 (239(-7.8)

2. [SerPOP4 4.P.044.] --/5 points

A block of mass m = 2.00 kg is released from rest at h = 0.300 m from the
surface of a table, at the top of a 6 = 35.0° incline as shown below. The
frictionless incline is fixed on a table of height H = 2.00 m.

3of 12 10/22/2008 3:42 PM
Homework Ch.4 http://www . webassignnet/v4cgi003-542-778 aucla/student....
(a) Determine the acceleration of the block as it slides down the incline.
m/s?
(b) What is the velocity of the block as it leaves the incline?
m/s
(c) How far from the table will the block hit the floor?
m
(d) How much time has elapsed between when the block is released
and when it hits the floor?
s
(e) Does the mass of the block affect any of the above calculations?
dof 12 10/22/2008 3:42 PM

PHYSICS 6A Page 52

! -MZ
£/28§0-3%09
3q9012¢

J



Homework Ch.4 http://www.webassign net/v4cgi003-542-778 aucla/student.....

Yes
No

3. [SerPOP4 4.P.040.] --/5 points

A 1040 kg car is pulling a 325 kg trailer. Together the car and trailer move

forward with an acceleration of 2.18 m/s2. Ignore any frictional force of air drag
on the car and all frictional forces on the trailer. Determine the following.
(a) the net force on the car

N
(b) the net force on the trailer
N
(c) the force exerted by the trailer on the car
N
(d) the resultant force exerted by the car on the road
magnitude N
divadiion ° (measured from the left of vertically
downwards)
Sof 12 10/22/2008 3:42 PM
Homework Ch4 http://www.webassign net/v4cgi003-542-778 aucla/student....

4. [SerPOP4 4.P.024.] --/6 points

Figure P4.24 shows loads hanging from the ceiling of an elevator that is moving
at constant velocity. Find the tension in each of the three strands of cord
supporting each load, given that 81 = 40°, 62 = 50°, 63 = 56°, m1 = 4 kg, and m2

=7 kg.
Figure P4.24
Figure (a) Figure (b)
T1= N T1= N
6of 12 10/22/2008 3:42 PM
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T2 = N T2=
T3= N Ta=

5. [SerPOP4 4.P.020.] --/2 points

Figure P4.20 shows a worker poling a boat-a very efficient mode of
transportation-across a shallow lake. He pushes par: tote length of the
light pole, exerting on the bottom of the lake a force of 250 N.)The pole lies in
the vertical plane containing the keel of the boat. At on ent the pole makes
an angle of 35.0° with the vertical and the water exerts a horizontal drag force of
50.0 N on the boat, opposite to its forward motion at 0.857 m/s. The mass of the
boat including its cargo and the worker is 370 kg.

Tof 12 10/22/2008 3:42 PM
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SFy © Psinb ‘J:I\qq

15 =pces 6 - yH0
8-

Figure P4.20

(a) The water exerts a buoyant force vggigal?ly,upward on the boat. Find
65

the magmtudls of this force. B 2 g cos 0

(b) Model the forces as constant over a short interval of time to find the
V(‘f)T v, + (Egmﬁ-.b){,

8of 12 10/22/2008 3:42 PM
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velocity of the boat 0.450 s after the moment described. (Take the
forward direction to be positive.)
imls

6. [SerPOP4 4.P.016.] --/2 points

The average speed of a nitrogen molecule in air is about 6.70 x 102 m/s, and its

mass is about 4.68 x 10°2° kg.

(a) If it takes 2.50 x 10" sfora nitrogen molecule to hit a wall and
rebound with the same speed but moving in an opposite direction
(assumed to be the negative direction), what is the average
acceleration of the molecule during this time interval?

m/s?

(b) What average force does the molecule exert on the wall?

7. [SerPOP4 4.P.013.] --/2 points

90f 12 10/22/2008 3:42 PM
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An electron of mass 9.11 x 10! kg has an initial speed of 3.00 x 10° mi/s. It

travels in a straight line, and its speed increases to 8.00 x 10° m/s in a distance

of 4.00 cm.
(a) Assuming its acceleration is constant, determine the force exerted

on the electron.
N (in the direction of motion)

(b) What is the ratio of this force to the weight of the electron, which we
neglected?

8. [SerPOP4 4.P.012.] --/3 points

The gravitational force on a baseball is -Fgf . A pitcher throws the baseball with
velocity vi by uniformly accelerating it straight forward horizontally for a time
interval At =t -0 = t. If the ball starts from rest, determine the following: (Use Fg
for Fgand v, g, and t as appropriate for each answer box.)

(a) Through what distance does it accelerate before its release?

2

100f 12 10/22/2008 3:42 PM
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(b) What force does the pitcher exert on the ball?

i+ 3

9. [SerPOP4 4.P.014.] --/2 points

Besides its weight, a 4.20 kg object is subjected to one other constant force. The
object starts from rest and in 1.20 s experiences a displacement of

(4.801 - 3.30]) m, where the direction of ] is the upward vertical direction.
Determine the other force. .

( i+ Y

10. [SerPOP4 4.P.004.] /7 points

Two forces, F1=(-4 i -4 J)NandF2=(-51 +4 j) N, act on a particle of mass
1.70 kg that is initially at rest at coordinates (+1.65 m, +4.40 m).
(a) What are the components ofhthe particle's velocity at t = 9.8 s?

( i+ i )ymi/s
110f 12 10/22/2008 3:42 PM
Homework Ch4 http://www.webassignnet/v4¢cgi003-542-778 aucla/student....

(b) In what direction is the particle moving at t = 9.8 s?

¢ ( counterclockwise from the positive x axis)

(c) What displacement does the particle undergo during the first 9.8 s?

( i+ i)ym

(d) What are the coordinates of the particle at t = 9.8 s§?

X= m

o m
120f 12 10/22/2008 3:42 PM
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Friday, October 24,2008
11:11 AM

Laws of Motion
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Monday, October 27, 2008
11:05 AM

Today:Ch5: 5.1-5.3
Read:5.5and Ch 6
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Wednesday, October 29, 2008
11:05 AM

Uniform Circular Motion
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Force of gravity
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Friday, October 31,2008
10:57 AM

Energy
o Differentforms:rules of "energy exchange"

Work
Was
o Identify system
o Identifyinteraction of system Y with environment
o The work Wag done by force F onsystemY
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Force is not constant:
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Homework #5
Saturday, November 01,2008

6:42 PM

Homework Ch.5/11.1 http://www webassign net'v4cgi03542778 @ ucla/student. p.

1of 8

WebAssign

Homework Ch.5/11.1 (Homework) HEATHER CATHERINE GRAEHL
Physics 6A, Fall 2008
Instructor: Robijn Bruinsma
Current Score: 0 out of 16
Due: Monday, November 3, 2008 11:59 PM PST

1. [SerPOP4 5.P.002.] --/2 points

A car is traveling at 48.0 mi/h on a horizontal highway.
(a) If the coefficient of static friction between road and tires on a rainy
day is 0.105, what is the minimum distance in which the car will stop?
m

(b) What is the stopping distance when the surface is dry and ps =
0.601?

2. [SerPOP4 5.P.004.] —/2 points

11/1/2008 6:42 PM

Homework Ch.5/11.1 http://www webassign net'v4cgi003542778 @ uclay/student. p.

2of8

E The person in Figure P5.4 weighs 180 Ib. As seen from the front, the
crutches each make an angle of 20.0° with the vertical. Half of the person's
weight is supported by the crutches. The other half is supported by the vertical
forces of the ground on the person's feet.

Figure P5.4

(a) Assuming that the person is moving at constant velocity and the
force exerted by the ground on the crutches acts along the crutches,
determine the smallest possible coefficient of friction between crutches
and ground.

11/1/2008 6:42 PM
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Acaris travelingat 52.0 mi/h ona horizontal highway.

(a) If the coefficient of staticfriction between road and tires
ona rainy day is 0.099, whatisthe minimumdistance in
which the car will stop?

m

(b) Whatis the stopping distance when the surface isdry
and ps = 0.595?
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3of8

(b) Determine the magnitude of the compression force supported by
each crutch.

3. [SerPOP4 5.P.015.] --/1 points

A light string can support a stationary hanging load of 27.0 kg before breaking.
A 3.00 kg object attached to the string rotates on a horizontal, frictionless table
in a circle of radius 0.800 m, while the other end of the string is held fixed. What
range of speeds can the object have before the string breaks?

D<v< m/s

4. [SerPOP4 5.P.016.] --/2 points

In the Bohr model of the hydrogen atom, the speed of the electron is

approximately 1.90 x 10° mis.
(a) Find the force acting on the electron as it revolves in a circular orbit

of radius 5.30 x 10" m

11/1/2008 6:42 PM

Homework Ch5/11.1 hatp://www . webassign net'y 4cgi003542778 @ ucla/student p. .

4of8

N

(b) Find the centripetal acceleration of the electron.

5. [SerPOP4 5.P.017.] ~-/1 points

A crate of eggs is located in the middle of the flat bed of a pickup truck as the
truck negotiates an unbanked curve in the road. The curve may be regarded as
an arc of a circle of radius 32.5 m. If the coefficient of static friction between
crate and truck is 0.580, how fast can the truck be moving without the crate
sliding?

m/s

6. [SerPOP4 5.P.019.AF.] --/3 points

Consider a conical pendulum with an 81.0 kg bob on a 10.0 m wire making an
angle of # = 7.00° with the vertical (Fig. P5.19).

11/1/2008 6:42 PM
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dnnadennson s s e,

Figure P5.19
(a) Determine the horizontal and vertical components of the force
exerted by the wire on the pendulum.

Ni+ NJ
(b) What is the radial acceleration of the bob?

mis? (toward the center of the path)

z iHint: Active Figure 5.15

Sof8 11/1/2008 6:42 PM

Homework Ch5/11.1 hatp://www . webassign net'y 4cgi003542778 @ ucla/student p. .

7. [SerPOP4 5.P.031.s0ln.] --/1 points

Two identical isolated particles, each of mass 1.65 kg, are separated by a
distance of 29.1 cm. What is the magnitude of the gravitational force exerted by
one particle on the other?

N

8. [SerPOP4 11.P.013.] /2 points

A communication satellite in geosynchronous orbit remains above a single point
on the Earth's equator as the planet rotates on its axis.
(a) Calculate the radius of its orbit.
m
(b) The satellite relays a radio signal from a transmitter near the North
Pole to a receiver, also near the North Pole. Traveling at the speed of
light, how long is the radio wave in transit?

9. [SerPOP4 11.P.015.] --/1 points

6of 8 11/1/2008 6:42 PM
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hutp://www webassign net'v4egi003542 778 a ucla/student.p. ..

lo, a satellite of Jupiter, has an orbital period of 1.77 days and an orbital radius
of 4.22 x 10° km. From these data, determine the mass of Jupiter.
kg

10. [SerPOP4 11.P.017.] --/1 points

Plaskett's binary system consists of two stars that revolve in a circular orbit
about a center of mass midway between them. This means that the masses of
the two stars are equal. Assume the orbital speed of each star is 195 km/s and
the orbital period of each is 12.4 days. Find the mass M of each star. (For

comparison, the mass of our Sun is 1.99 x 10% kg.)

solar masses

Tof8

Homework Ch5/11.1

Sof 8

11/1/2008 6:42 PM
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Monday, November 03, 2008
11:02 AM

Work

Work "scalar" unitJoule (J)
By a force F on systemY

Force constant
W=Fricos(theta)

1’7_"‘}—\/\(\;/::]:%; S’L((}'/'c L

I""”'Tﬂ '—")Ff GﬁMfY"’U

X

fs

N Eg: ’/\LX

' ; X

kSpﬂ'n?j (‘.onﬂLNr’L (um'JrS NA")

Work by spring on stretching must be negative

W * j;lq Fdx = -k fxx]; xdx
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Work-kineticenergy theory: whenworkisdone on asystemand the only resultisa change in velocity
thenthe work done is the change inkineticenergy.

We = KP -Ki
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Notes 11/06

Wednesday, November 05, 2008
11:05 AM

Midterm Il Review
Franz Hall 1187 Monday 5pm
Ch 4-6 (didn't coverfluid/dragin chap5), 11.1 gravity

Energy

Kineticenergy

K=1/2MV?

"energy by virtue of motion"
Wir=Ks-Ki

*only effect of work Wischange V from Vito V¢

A

Example Fp‘ = M (\/FZ— v, )

[l % [(m}—%
only constint  fore

F

R
d

ﬁkor’t’l; frve It no friction

c=—
C’_f_/?_'/_

Hrrichonr ﬁrce

*add work done by friction force

WF:—{LJ fk:/t/lkl’]

U\J,‘f: [/\)F‘Ll/\/j-: kp‘ki

[/\)F = “‘WfL kf_k}.
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Potential Energy d

"energy stored by virtue of the position of asystem"

Energy storage
| T Wisp © Ui =g
£6

1. Gravitational positional energy

U= Mw

Wisy - Mﬁx(‘j "¢ )

o K
. MI”VV\j
OI [ I-':O

(A

-f We =0 R K_)C:_L/l/\\/

z

U + K = constant (sum of kineticand potential energy is constant)

E=K+U
E= mechanical energy

K= kineticenergy
U =potential energy
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Notes11/07

Friday, November 07,2008
10:57 AM

Midterm Review
o Monday5pm
= FranzHall 1178
o Tuesday5-6pm
= Knudsen hall mainentrance 5pm

=l

K= 2 " Kinetic Eremy

Energy by virtue of motion
zZ il VA, M \7_':
<sgmv F—' [F—
(/,\\)]C = K_p -’kl. :AK

Work o[’awe on S(7§7L&W\

U Fotential &
7Ene/r3\7 of o Q%SW 617 victue of Hs Jocation
¥ Er\@fgv IS 5+°fé’ﬁl

1. "Gravitation Potential Energy" M
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Homework #6
Sunday, November 09, 2008

2:26 PM
Homework Ch.6 http://www.webassign.net/v4cgi003542778 « ucla/student.p...
WebAssign
Homework Ch.6 (Homework) HEATHER CATHERINE GRAEHL
Physics 6A, Fall 2008
Instructor: Robijn Bruinsma
Current Score: 0 out of 29
Due: Monday, November 10, 2008 11:59 PM PST
1. [SerPOP4 6.P.001.] --/4 points
A block of mass 4.00 kg is pushed 2.60 m along a frictionless horizontal table by
a constant 16.0 N force directed 23.0° below the horizontal.
(a) Determine the work done on the block by the applied force.
J
(b) Determine the work done on the block by the normal force exerted
by the table.
J
(c) Determine the work done on the block by the gravitational force.
J
(d) Determine the total work done on the block.
1 of 10 11/9/2008 2:26 PM
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2. [SerPOP4 6.P.004.s0lIn.] --/2 points

A raindrop of mass 3.21 x 10> kg falls vertically at constant speed under the
influence of gravity and air resistance. Model the drop as a particle.
(a) As it falls 120 m, what is the work done on the raindrop by the
gravitational force?
J
(b) What is the work done on the raindrop by air resistance?

3. [SerPOP4 6.P.005.] --/1 points

Find the scalar product of the vectors in the figure below, where 6 = 121° and F
=325N.
W

20f 10 11/9/2008 2:26 PM
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17.8 em/s

4. [SerPOP4 6.P.007.] --/2 points

AfoIce F=(5 i«3 i) N acts on a particle that undergoes a displacement AF = (2

i+1)ym.
(a) Find the work done by the force on the particle. (Calculate all
numerical answers to three significant figures.)
J
(b) What is the angle between F and AF?
®
3 0f 10 11/9/2008 2:26 PM
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5. [SerPOP4 6.P.009.] --/3 points

Using the definition of the scalar product, find the angles between the following
pairs of vectors.

(@)A=-41+3)+3kandB=5i+]-3k

6. [SerPOP4 6.P.011.AF.] --/4 points

A particle is subject to a force Fx that varies with position as in Figure P6.11.

4of 10 11/9/2008 2:26 PM
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|

£, (N)

3

¢ Ve

)

74 N
T
- - x (m)
ol 121 41618110]12]14]116

Figure P6.11
Find the work done by the particle on the body as it moves across the following
distances.
(a)fromx=0tox=4.00m
J
(b) from x =5.00m tox =8.00m
J
(c)fromx=13.0mtox=150m
J
(d) What is the total work done by the force over the distance x = 0 to x
=15.0m?
50f 10 11/9/2008 2:26 PM
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‘g  Hint: Active Figure 6.8

7. [SerPOP4 6.P.013.] --/2 points

When a 4.00 kg object is hung vertically on a certain light spring that obeys
Hooke's law, the spring stretches 2.60 cm.

(a) If the 4.00 kg object is removed, how far will the spring stretch if a
1.50 kg block is hung on it?

cm

(b) How much work must an external agent do to stretch the same
spring 4.00 cm from its unstretched position?

8. [SerPOP4 6.P.021.s0ln.] --/3 points
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A 0.800 kg particle has a speed of 1.80 m/s at point A and kinetic energy of 7.30
J at point B.
(a) What is its kinetic energy at A?
J
(b) What is its speed at B?
m/s
(c) What is the total work done on the particle as it moves from A to B?

9. [SerPOP4 6.P.025.] --/1 points

A 1800 kg pile driver is used to drive a steel I-beam into the ground. The pile
driver falls 7.00 m before coming into contact with the top of the beam, and it
drives the beam 12.0 cm farther into the ground before coming to rest. Using
energy considerations, calculate the average force the beam exerts on the pile
driver while the pile driver is brought to rest.

10. [SerPOP4 6.P.028.] --/4 points
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In the neck of the picture tube of a certain black-and-white television set, an
electron gun contains two charged metalic plates 2.80 cm apart. An electric
force accelerates each electron in the beam from rest to 7.50% of the speed of
light over this distance. (Ignore the effects of relativity in your calculations.)

(a) Determine the kinetic energy of the electron as it leaves the electron

gun. Electrons carry this energy to a phosphorescent material on the

inner surface of the television screen, making it glow.

J

(b) For an electron passing between the plates in the electron gun,
determine the magnitude of the constant electric force acting on the

electron.

N
(c) Determine the electron's acceleration as it passes between the
plates.

m/s?

(d) Determine the time of flight as the electron passes between the

plates.
s
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11. [SerPOP4 6.P.038.] --/3 points

Energy is conventionally measured in Calories as well as in joules. One Calorie
in nutrition is one kilocalorie, defined as 1 kcal = 4186 J. Metabolizing 1 g of fat
can release 9.00 kcal. A student decides to try to lose weight by exercising. She
plans to run up and down the stairs in a football stadium as fast as she can and
as many times as necessary. Is this in itself a practical way to lose weight? To
evaluate the program, suppose she runs up a flight of 80 steps, each 0.150 m
high, in 72.0 s. For simplicity, ignore the energy she uses in coming down
(which is small). Assume that a typical efficiency for human muscles is 20.0%.
Therefore when your body converts 100 J from metabolizing fat, 20 J goes into
doing mechanical work (here, climbing stairs). The remainder goes into extra
internal energy. Assume that the student's mass is 66.0 kg.

(a) How many times must she run the flight of stairs to lose 1 Ib of fat?

times

(b) What is her average power output, in watts and horsepower, as she
is running up the stairs?

w
hp
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Monday, November 10,2008
11:01 AM

Chapter4
Force F
Units N=kgm/sec
Force addiion: F1+/- F, vectoraddition

NI) If an object does notinteract with other objects than a=0

-]
£ *ZF=0
— = —
NII) If objectinteracts with other objects than FT = EF “Ma
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\Ne_;jH force (N)

25"”“7 W:m\;
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NII) If 1 exertsaforce F12 on 2 then 2 exerts a force F21=-Fjo0n 1

@\Fu_a—/\<—»—h—2-®

Types of Forces

Fundamental Macroscopic

Gravity, electromagnetic, strong/weak interaction | Normal, tension, contact, spring, friction
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Practice MT 2

Tuesday, November 11,2008
12:09PM

Problem 1

Trial Midterm

Three blocks with masses m1, m2, and m3 are in contact with each other on a
frictionless, horizontal surface. A horizontal force F is applied to m1. Take m1 = 2.00 kg,

m2 =3.00 kg, m3 =5.00 kg, and F=19.0 N.

(a) Draw a separate free-body diagram for each block.

(b) Find the acceleration of the blocks

(c¢) Find the resultant force on each of the three blocks

=
l/
w ]

Zkg 3kg Skq

(d) Find the magnitude of the contact force between m1 and m2 and between m2 and m3.
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\3°, 4N
Problem 2

A 1.35 kg toaster is not plugged in. The coefficient of static friction between the toaster

and a horizontal countertop is 0.325. To make the toaster start moving you carelessly pull
on its electric cord. -
n ctric cord. - 0,325
T (a) For the cord tension to be as small as possible, you should pull at what angle
P I 1 al? -
. £ 35t g above the horizontal’ fs =N = ( 525)(_,3_23> =y, 29975
- (b) With this angle, how large must the tension be?
™
v
Moy? 13.25
Problem 3:
A 4.20 kg steel ball is dropped onto a copper plate from a height of 10.0 m. If the ball
leaves a dent 3.60 mm deep, what is the average force exerted by the plate on the ball
during the impact?
Problem 4:
lo, a satellite of Jupiter, has an orbital period of 1.77 days and an orbital radius of 4.22
multiplied by 105 km. From these data, determine the mass of Jupiter.
Keplar's Law
Yrd law Lo
5
£or Sun 2 = 22 %10 km
~2 03
T YT* R R
9Ms
‘Po/ ;\v‘a-l"'(/

T =177 %2y x40 *bo s«
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Midterm Review
Tuesday, November 11,2008

5:04 PM
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Friday, November 14, 2008
11:04 AM

Potential Energy:Ch7,Ch8 @/,_@
U: energy by virtue of position R~

%(o\w l’q

Energy Conservation
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Forces:
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Gravity Friction
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Potential energy | No potential energy
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Wednesday, November 19, 2008

11:05 AM
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Homework #8
Saturday, November 22,2008

1:30 PM
Homework Ch.8 http://www.webassign.net/v4cgi003542778 aucla/student.p...
WebAssign
Homework Ch.8 (Homework) HEATHER CATHERINE GRAEHL
Physics 6A, Fall 2008
Instructor: Robijn Bruinsma
Current Score: 0 out of 25
Due: Monday, November 24, 2008 11:59 PM PST
1. [SerPOP4 8.P.001.] --/4 points
A 2.93 kg particle has a velocity of (2.95 i-3.99 f) m/s.
(a) Find its x and y components of momentum.
Px = kg-m/s
py = kg m/s
(b) Find the magnitude and direction of its momentum.
kg-m/s
¢ (counterclockwise from the +x axis)
2. [SerPOP4 8.P.003.] --/4 points
1 of 10 11/22/2008 1:30 PM
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Two blocks of masses M and 3M are placed on a horizontal, frictionless surface. A
light spring is attached to one of them, and the blocks are pushed together with
the spring between them as shown in the figure below. A cord initially holding the
blocks together is burned; after that happens, the block of mass 3M moves to the
right with a speed of 1.70 m/s.

A

fter

(a) What is the velocity of the block of mass M? Assume right is positive
and left is negative.
m/s

(b) Find the system's original elastic potential energy, taking M = 0.360
kg.
J

20of 10 11/22/2008 1:30 PM
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(c) Is the original energy in the spring or in the cord? Explain your
asnwer.

(d) Is momentum of the system conserved in the bursting-apart process?
How can it be, with large forces acting? How can it be, with no motion
beforehand and plenty of motion afterward?

3. [SerPOP4 8.P.007.] --/3 points

An estimated force-time curve for a baseball struck by a bat is shown in the figure
below. Let Fmax = 15000 N, ta = 1.5ms, and tp = 2.5 ms.

3of 10 11/22/2008 1:30 PM
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I(N) P
max
X ,
|
- : | !’i\ !
l// |
- {/ ! ! }
' A | :
0 ta tb ((ms)

From this curve, determine each of the following.
(a) the impulse delivered to the ball
N-s

(b) the average force exerted on the ball
N

(c) the peak force exerted on the ball

4. [SerPOP4 8.P.009.] --/1 points

40of 10 11/22/2008 1:30 PM
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A 3.80 kg steel ball strikes a wall with a speed of 12.0 m/s at an angle of 60.0° with
the surface. It bounces off with the same speed and angle. If the ball is in contact
with the wall for 0.200 s, what is the average force exerted by the wall on the ball?
(Assume right is the positive direction.)

5. [SerPOP4 8.P.013.AF.soln.] --/2 points

A railroad car of mass 2.44 x 10* kg is moving with a speed of 4.13 m/s. It collides
and couples with three other coupled railroad cars, each of the same mass as the
single car and moving in the same direction with an initial speed of 2.07 m/s.
(a) What is the speed of the four cars after the collision?
m/s
(b) How much mechanical energy is lost in the collision?

S5of 10 11/22/2008 1:30 PM
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z.}{,,.Hint: Active Figure 8.8

6. [SerPOP4 8.P.017.] --/2 points

Most of us know intuitively that in a head-on collision between a large dump truck
and a subcompact car, you are better off being in the truck than in the car. Why?
Many people imagine that the collision force exerted on the car is much greater
than that experienced by the truck. To substantiate this view, they point out that
the car is crushed, whereas the truck in only dented. This idea of unequal forces,
of course, is false. Newton's third law tells us that both objects experience forces
of the same magnitude. The truck suffers less damage because it is made of
stronger metal. What about the two drivers? Do they experience the same forces?
To answer this question, suppose each vehicle is initially moving at 8.0 m/s and
they undergo a perfectly inelastic head-on collision. Each driver has mass 60.0 kg.
Including the drivers, the total vehicle masses are 780 kg for the car and 3980 kg
for the truck.
If the collision time is 0.080 s, what force does the seatbelt exert on the truck
driver?

N

6of 10 11/22/2008 1:30 PM
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What average force does the seatbelt exert on the car driver?

7. [SerPOP4 8.P.018.] --/1 points

As shown below, a bullet of mass m and speed v passes completely through a
pendulum bob of mass M. The bullet emerges with a speed of v/2. The pendulum
bob is suspended by a stiff rod of length £ and negligible mass. What is the
minimum value of v such that the pendulum bob will barely swing through a
complete vertical circle? (Use L for £, g for gravity, and M and m as appropriate.)

v= =

@ :ymbalic formatting help)
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8. [SerPOP4 8.P.024.] --/4 points

In an American football game, a 90.0 kg fullback running east with a speed of 5.06
m/s is tackled by a 94.3 kg opponent running north with a speed of 3.02 m/s.
(a) If the collision is perfectly inelastic, calculate the speed and direction
of the players just after the tackle.
m/s
¢ (north of east)

(b) Determine the mechanical energy lost as a result of the collision.
J
Account for the missing energy.

9. [SerPOP4 8.P.027.] --/2 points

8 of 10 11/22/2008 1:30 PM
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A billiard ball moving at 5.10 m/s strikes a stationary ball of the same mass. After
the collision, the first ball moves at 4.23 m/s, at an angle of +34.0° with respect to
the original line of motion. Assuming an elastic collision (and ignoring friction and
rotational motion), find the struck ball's velocity after the collision.

m/s (magnitude)

¢ (with respect to the original line of motion)

10. [SerPOP4 8.P.034.AF.] --/2 points

A water molecule consists of an oxygen atom with two hydrogen atoms bound to it
(Figure P8.34). Suppose the angle between the two bonds is 105°. If the bonds
are 0.0950 nm long, where is the center of mass of the molecule? (Take the origin
to be the center of the oxygen atom and the x axis to be along the dotted line.)

X = nm

y= nm

90of 10 11/22/2008 1:30 PM
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0.100 nm

0.100 nm

Y H
Figure P8.34

ﬁHint: Active Figure 8.14

10 of 10 11/22/2008 1:30 PM
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Monday, November 24,2008
11:01 AM

Wednesday Office Hour 5-7

HWset #9
Ch 10 & 11 (1.4) due dec 5th midnight
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Monday, December 01, 2008
11:01 AM
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Wednesday, December 03,2008
11:03 AM
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Keplar's 2nd Law
Aplanetmovesinanelliptical orbit until the sunas aforces
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Notes 12/05

Friday, December 05,2008
10:57 AM

Today: extra office hours, J Hansen 2-3pm
Monday review 5-7pm MS4000A

Tuesday: FINALLast name A-LPAB 1425.
Final 8

Not covered from serway
Ch7:7.8

Ch8:8.7

Ch10: 10.10 & 10.12

Review Chapters: 7,8,10and 11.4

Chapter7: Potential energy

Ug = mgy "

@ISolad'c& System CVW ’Pricﬁan)
=K+ U
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F=0 max
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what s min V&/scn'h{ of V
20 the rocket dbes not ful] back
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Completely Irebstrc
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* Canter of mass
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