Physics 1408-002
Principles of Physics

Lecture 4

— Chapter 3 -
January 20, 2009

Announcement I

Lecture note is on the web

Handout (4 slides/page)
http:/fhighenergy.phys.ttu.edu/~zlee/1408/

**% (Clazz attendance 1= strongly encouraged and will be
taken randomby. Alzo it will be uzed for extra credits.

HW Assisnment #1 is placed on
MateringPHYSICS, and is due by 11:5%pm
on Tuesday, 1720 (“TODAY™)

Announcement II

SI session by
Reginald Tuvilla

51 sessions will be at the following times
and location.

Monday 4:30 - 6:00pm - Holden Hall 106
Thursday 4:00 - 5:30pm - Holden Hall 106

On-lime Homework

o To acceszs MateringPHYSICS, you must resizter at
htip:/www masteringphyzics.com’

o Instructions are in the Student Accesz Kit.

2 Your courze ID iz LEE2009

a Once you are regiztered, yvou will be able to download
the HW azzignment.

3 158 out of 198 regiztered zo far...

a If vou do not have the Student Accezz Kit which

comes with a new textbook, vou can purchase one on
the MazteringePHYSICS zite, Pleaze do it ASAP.

Chapter 3&-::“

Kinematics in

1. Vectors and Scalar:

1. Addinen of Vectors — Graphical Mechads

J. Subtractien of Vectors, and Muloplication of a Vecter by 2 Scalar
4. Addmg Vectors by Components

2. Projecrile Motien

3.1 Vectors and Scalars

m ? ,-I A vector haz mapnitude az well az
a ...I .'I : . .
; Some vector gquantities:
4 4 dizplacement, velocity, force,

;g i --.?:L'Jll:hll bty A zcalar ha: -I:Illh.-' a Ilﬂgﬂ.i.tl.d.l.

| i — ¥ kiath
! Some scalar gquantities:

% 3 : mass, ime, temperature

E.E-.'l:rnﬁ:u.l road, tlewing dows io ronnd che carve.
The sreen arremws represent che velodity vecror at each pecition.
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Vector

a vector is a quantity that has both
magnitude (size) and direction
it iz reprezented by an arrow

— length of the arrow 1z the magnitude
— arrow indicate: direction

symbol for a vector 1z a letter
with an arrow over It

j,_,—/

3.2 Addirtion of Vectors — Graphical Methods
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Vector addition by two v gt s
different methods e ! ) W
(a) and (b). T

Part (c) is incomrect.

3.3 Subtraction of Vectors

In order to subtract vectors, we define the

v _ % negative of a vector, which haz the zame
magsnitude but point: in the oppozite
direction.

Then we add the negative vector:
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Subtracting two vectors: v, — v,

Vector Subtraction
equivalent to adding negative vector

3.3 Multiplication of a Vector bv a Scalar

A vector V can be multiplied by a scalar
¢y the result 1= a vector ¢V that has the
same direction but a magnitude " If ¢ is
negative, the resultant vector points in
the opposite direction. (see below)

Scalar Multiplication, again

Multiplication of a vector A
by a zcalar o = ,,'-:4'.""
Eezult is a vector B ‘pé.

— — W
B =o0aA &
changes magnitude ﬁ

not ﬂirecﬁo-n,\é} ﬂ@




3.4 Adding Vectors by Components

Any vector can be expreszed az the zum of bwo other
vectors, which are called itz componentsz.

+ It 15 useful fo use rectansular
components
— Thesa are the projections of
the vector alons the x-and ™
V-aes

i

Terminology - ]

» A _and A_are the componsnr vectors of A

3.4 Adding Vectors by Components
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v, ¥y
nH = —
tan g v
f il
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I.: 1.I- J- 3
_ v, The x-component of a velocity vector
ning = = iz the projection along the x-axiz:
¥, V =Vieozf

cosf =
¥

a8 v, The y-component of a velocity vector

¥, iz the projection along the y-axs:

Vi=vis 2 V.=VzinB
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3.4 Adding Vectors by Components

The components of v=v, + v, are
vV, =V, TV
."r1'=."r11+1‘r2lr

3.5 Unit Vectors

+ A uner vector = 2 dimenzionlezs vector with a
magnitude of exactly 1.

* Unit vectors are uzed to zpecify a direction and have
no other phyzical ziemficance

Uzing unit vectors, any vector
can be written m terms of 1tz
components:

¥ = ri+vj+ vk

=
-

Unit Vectors in Vector Notation

* A sthezameaz 4 jand A_ '
iz.thezameas..-!_h i )

* The complete vector can be
axpressad =

A=Ai+AJ+Ak

i -

Vector Addition
Analytically _  _
C=A+B

= (AT +A]) +(B,T+BJ]

= (A, +B,Ji+(A,+B,]]

=Ci+C,j
C,=A +Db,
Gb, = A}r — B},
C.=A,+b,




