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Vector and Scalar Quantities

A scalar quantity:

IS completely specified by a single value with an appropriate unit and has no
direction.

Examples: volume, mass, speed, and time intervals.

A vector quantity
IS completely specified by a number and appropriate units plus a direction.

Examples: displacement, velocity, and force.



Some Properties of Vectors

Equality of Two Vectors
-A=Bonlyif A=B and if A and B point in the same direction along
parallel lines.

- Adding Vectors

* The resultant vector R = A + B is the vector drawn from the tail of A
to the tip of B.

* The commutative law of addition: A+B=B+A

* The associative law of addition: A+(B+C)=(A+B)+C

* Negative of a Vector
* A+(-A)=0. The vectors A and -A have the same magnitude but point in opposite
directions.

- Subtracting Vectors
* A-B=A+(-B)

* Multiplying a Vector by a Scalar
* The product mA is a vector that has the same direction as A and
magnitude mA.
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Example : A Vacation Trip

A car travels 20.0 km due north and then 35.0 km in a direction
60.0° west of north, as shown in Figure, Find the magnitude and
direction of the car’s resultant displacement.
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Use B2 = A* + B* = 2AB cos A from the law of cosines to R= V’AE + B* - 9ABcos @
find R:

: , . : 2 9
Substitute numerical values, noting that R= \/{E[].ﬂ km)™ + (35.0 km)" = 2(20.0 km)(35.0 km) cos 120°

f = 180° = 60" = 120" = 48.2 km

Use the law of sines (Appendix B.4) to find the direction sinfi~ sin 0

of R measured from the northerly direction: B R
B 35.0 km
sinfp==sinf = - sin 1207 = 0.629
R 48.2 km
p= 38Y9°

The resultant displacement of the car 1s 48.2 km in a direction 38.9° west of north.



3.4 Components of a Vector and Unit

Vectors

- Unit Vectors
13| = 13| = | k| = 1.

- The unit vector notation for the vectc}r A s

A=Ad+ AJ

- The resultant vector R=A+B Is
R = (Ad + AJ) + (B + Bj)

= (A, + B)i + (A, + B)j
- The magnitude of R and the angle
R=VRZ + R2 = (A, + B)? + (A, + B)?
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Example 3.3 The Sum of Two Vectors

Find the sum of two vectors A and B lying in the xy plane
and given by

A= (20i+20j))m and B =(2.0i-4.0j)m

R=A+B=(20+20)im+ (20 — 4.0)jm

R.=4.0m R, = —20m

R = '\fﬂf + Rf = "\/[4.[] m)*+ (—2.0m)*=V20m = 4.5 m

R,  —20
anf = 2= —20m _ o
R 4.0 m

x



