Lecture 04

Wednesday, September 6, 2017 12:22

To do ...

® Quiz 1 sign up now!
® Tues — Fri of next week (Sept 12 — 15)

® “Practice” quiz available

e HW3 due Thurs
e HW4 PL due Tues
® Quiz 2 (Sept 19 — 22)

® Written assignment Coming soon
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Recap

® A force can be treated as a vector since forces obey all the

rules that vectors do

° Rectangular components —b
® Cartesian components
® Unit vector

® Directional cosines

-
® Vector representations j _ _A x ¥ A ‘%J( A%
Ay
=
A

® Position vectors \ ’,i \
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Position vectors

2

~

B(xp. yp. 2p)
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to the origin 0.

A position vector F is defined as a fixed vector which
locates a point in space relative to another point. For
example,

r=zxi+yj+zk

expresses the position of point P(x,y,z) with respect

The position vector r of point B with respect to
point A is obtained from B

> D —= (
(A*rf' rg /

‘chcc, R \ f&

S 0D
t= (e —(a ‘P

A
> A )/\ 3
= (Yew)ta (v(\@—‘y\ \+ (Ze-1)k
Thus, the (2, 7, k) components of the positon vector
may be formed by taking the coordinates of the tail
(point A) and subtracting them from the corresponding
coordinates of the head (point B).

b\'
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Force vector directed along a line

The force vector F acting a le ng the rope can be defined by
the unit vector # (defined the direction of the rope) and the

. o 3 NN
magnitude of the force.

Lobc L g

5
= 7= ‘
F=Fu L)
Mo\ﬂf\i\'\/\b/é ’\h‘\(e &\.Of\ \
The unit vector & is specified by the position vector: )
('\ 30 1t 3 A (n v =

= = 2 _ _ A - -*( —%) Y Ue
= Te = ( ¥ \y\ 3

y ﬁ: \:(i —-Do\‘\(ediu\)un}% \ess
T

The man pulls on the cord with a force of 70 1b. RcErus::nl the force

F as a Cartesian vector.
P

2. (-1 (8- (¢-20)°\
Y
)

vegrbone (o of He popE)
Y
Tel =\ 1224 8% +29% = 284
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EXPI'GSS eaCh force as a Cartesian

(= (' 3/ :3/0> 70_\'

A:(o,o,\ﬂ\%
o- (5,-6,0) % - (2,6,0)f
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Why do we care?

(
vzuwld Ad d\asi%.\ ohuft Mgl 1o0eKs,
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Force vector directed along a line

Don’t look up!
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Dot (or scalar) product

The dot product of vectors A and B is defined as such

AB= ABeoso N
N P » —_—
2B B \
Cos B = < 7\;— /(7[ -
\
% 'pw\A\ Mﬁ\t be}ug;n ’\L)o \I-QQ}DRS ’ > Ll

MPind  Compaerts, o A vechR WA\‘E\(P@V? Yo o line

Cartesian vector formulation:
a-B = ARy +Au(\%3 + 4= B2

Note that:

oy, Inpolént

N s A SAlRR

¥ the unts ML AR

? ! \e ?\? =5 "\“
=90 . @5@0\:0 ©=0 &&031 =

2= (At by b)), (Rt 4 By 2D
= AP 11+ i&gj t'j * A%g% f;'\_ﬁ"{’ o
3 1

A
A

|
A £
Al: L.\L’,O

fee
j.{é—. ABy A‘ﬁgé r 'AJ;E%
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Cross (or vector) product

The cross product of vectors A and B yields the vector C, which is written

] C=AxB ‘
e The magnitude of vector C is given by:
- 0= |ol= [B\[B)sine

A 0 The vector C is perpendicular to the plane containing A and B
(specified by the right-hand rule). Hence,

i C = A@S,n& ;Ec

b=V’
\W
%
>L
K
~\
I
N
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Cross (or vector) product

The right-hand rule is a useful tool for dctcrmining the direction of the vector rcsulting from a

cross product. Note that a vector crossed into itselt is zero, e.g., i X i = 0

Considcring the cross product in Cartesian coordinates

AxB = (Ayi+A,j+ A.k)x (Byi+By,j+ B.k)
A
Roko= Mo (Txt) + Ay (1) + A8 (1) 4+
1 $ v

O ¢

¥ g
Kot (A2t (08,-hRY S + (A8 ARNE

M \Ebor a\um‘*y

Lectures Page 14



Page 13
Thursday, January 28, 2016

Cross (or vector) product

Also, the cross product can be written as a determinant.

ik
Ar Ay A
B: B, B

X

AXB-=

y 4

Each component can be determined using 2 X 2 determinants.
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Given: The f i the hook intA. | o
Example iven e force acting on the hook at point ‘F‘ (\,\j‘%) u,f.-‘. OWS\r\_

z Find: The angle between the force vector and

the line AO, and the magnitude of the

F=(-6i+9j+3kkN o < ,
projection of the force along the line
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Determine the projected
component of the force vector
Fy¢ along the axis of strut AO.
Express your result as a
Cartesian vector



