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ors and Scalars

A Scalar is a physical quantity with magnitude (and units).
Examples:
Temperature, Pressure, Distance, Speed

A Vector is a physical guantity with magnitude




/

Fundamental definitions:

=Two vectors Aand B are equal if they have
the same magnitude and direction regardless of

the initial points




sAddition: G- A. B




/ Dret = D1+ D2+ D3+ D4

Net displacement
\ \ End

=A+B+C+D

A >
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/I\Io;gh“ail arrangement for addition

Note head-to-tail
arrangement for
addition

Adding Vectors Geometrically

L}
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Assoclative Law

* Sum obeys assoclative law




/Lawsofvec’ror




/omponents of a Vector

« A component is a part

 |tis useful to use
rectangular
components

— These are the
projections of the
vector along the x- and
y-axes
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* An angle is positive If the rotation Is
counter clockwise from the positive x-




ector Component Terminology

° AX and Ay are the component vectors of A

— They are vectors and follow all the rules for
vectors




/

» The x-component of a vector Is the projection
along the x-axis:

A, :‘A‘cose

The y-component of a vector is
the projection along the y-axis:

A, :‘A‘sin 0

* When using this form of the equations, 6 must
be measured ccw from the positive x-axis
(mathematical standard definition)
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« The components are the legs of the right triangle
whose hypotenuse is A

‘A‘ = \/ sz + Aj The Pytharean theorem

6 =tan™ A
i: AS|n9=tan9
A Acosé

— Must find 0 with respect to the positive x-axis

— Use the signs of A, and A, and a sketch to track
the correct value of 0



W
e positive or negative L

: A, negative | A, positive
and will have the same 7 Y
units as the original

A, positive | A, positive

vector A, negative | A, positive
e The si gns of the Ay negative Ay negative
components will

depend on the angle




/Mjition, Components

* When we add two vectors, the components
add separately:

Cx = Ay + By = By + Ax

Cy= A +By =By +4Ay




/mWents of'a Vector, final

Y

A+B=C
C,=A +B,
Cy=A +B,
Cl=c=cl+C:




Wor, Example

« Example: A car travels 3 km North, then 2 km Northeast,
then 4 km West, and finally 3 km Southeast. What is the
resultant displacement? Use the component method of

vector addWon. X-components
y
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R,=A,+B, +C, +D,=0km+1.4km-40km+21km=-0.5km

Ry:Ay+By+Cy+Dy:3.0km+1.4km+0km-2.1km:2.3km

Magnitude:




/Unit Vectors

« A unit vector has a magnitude of 1 and points
In a particular direction

 The unit vectors In the positive directions of the
X, ¥, and z axes are labeled j ] and .

The arrangement of axes is a right-
handed coordinate system.
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A=xi+yj+zk (Y 2)are
different components

of the vector 7 .
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Example: Find the magnitude and the unit
vector of avector x__{,2j_k

Write: A= Aa, where




/Mctors by Components

* Figure shows the following three vectors:
d=(42m)i-(15m)j,
and b=(-1.6m)i+(2.9m)j,
¢=(-3.7m)j.

« What Is their sum T, which is also shown?




rr=a,+b +c,

=42m-1.6m+0=2.6m

r,=a,+b +cC,
==15m+29mM-3.7 m=-2.3m




Miplying \ectors

» The scalar product (also known as the

—

a-b=abcos ¢

—
Component of I
along direction of

-
aishbeos ¢

.. b
. .
— Component of a

along direction of

+ .
s a cos ¢




Mduc’r:




A=21+3]

B:-i+2j

A.B= (2i + 3j) . (-i +2j)




A vector product

axb =absin ¢

The right-handed rule



wwuct:




XB=(Ad+A j+AK) x(B,i+B,j+B,K)

AxB=(AB,-B A)i-(AB,—AB,) j+(AB, —B,A) )k

Example: Evaluate the cross product of vectors
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e |f 5=3f—4]and b=-2
whatis g—-35xp ?
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Which figure shows
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Which figure shows EiE P

5 — Parallelogram
A, ofA and A,

/
/.

A +A,+ A,
Parallelogram of

(A, +A,) and A,
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W/

hich figure shows




mw




at are the x- and y-components Cy and C, of vector

1) Ck=-3cm,Cy=1cm
2) Ck=—4cm,Cy=2cm
3) Ck=—2cm,Cy=1cm
4) C,=-3cm,Cy=-1cm
5 C=1cm,C,=-1cm



at are the x- and y-components Cy and C, of vector

1) C=-3cm,Cy=1cm
W42) C,=—4cm,Cy=2cm
3) Ck=—2cm,Cy=1cm
4) C,=-3cm,Cy=-1cm
5 C=1cm,C,=-1cm



