PHYS 111 (GENERAL PHYSICS 2)
CHAPTER 3: Vectors
LECTURE NO. 1

Presented by Nouf Saad Alkathran




3.2 Vector and Scalar Quantities

Scalar quantity: is completely specified by a single value
with an appropriate unit and has no direction. Such as
volume, mass, speed, and time intervals.

Vector quantity is completely specified by a number and
appropriate units plus a direction. Such as displacement,
velocity, and forces.

Al &

»a vector quantity can be presented as A, ,

Quick Quiz 3.1 which of the following are vector quantities and which are

scalar quantities? (a) vour age (b) acceleration (c) velocity (d) speed (e) mass




3.3 Some Properties of Vectors

* Equality of Two Vectors

if they have the same magnitude and point in the same
direction. A=B

* Adding Vectors

* Graphical methods
A+B=R

* Geometric construction
A+B+C+D=R

R is the vector drawn from the tail

of the first vector to the tip of the last vector.




3.3 Some Properties of Vectors

« Commutative law of addition:
A+B=B+A

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

Negative of a Vector

The negative of the vector A is defined as the vector that
when added to A gives zero for the vector sum. That is, A +
(- A) =0.




3.3 Some Properties of Vectors

Subtracting Vectors

A - B as vector - B added to vector A
A-B=A+(—B)

(a) (b)

Figure 3.11 (a) This construction shows how o subtract vector B from vector A. The
vector — B s equal in magnitude to vector B and points in the opposite direction. To
subtract B from A, apply the rule of vector addition to the combination of A and — B:
Diraw A along some convenient axis, place the tail of — B at the np of A, and C s the
difference A — B. (b) A second way of looking at vector subtraction. The difference
vector © = A — B is the vector that we must add to B to obtain A,




3.3 Some Properties of Vectors

* To find resultant (R) resulting from two vectors A, B, we
use this equation:

R=4%A2 + B2 — 2AB cos f

Where O is the angle between A and B.

* To find the angle B of the resultant R, we use this equation:




Example 3.2

* A car travels 20.0 km due north and then 35.0 kmin a
direction 60.0° west of north, as shown in Figure 3.12a. Find
the magnitude and direction of the car’s resultant
displacement.
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Solution 3.2

R=4A2 + B2 — 24Bcosf

With 8= 180° — 60° = 120°

= V(20.0 km)2 + (35.0 km)Z — 2(20.0 km)(35.0 km) cos 120°

= 48.2 km
sinfB sin#
B R
. B ~ 3b0km |
sin B = R sin @ = 18.9 kS0 1207 = 0.629

B = 39.0°




Quick Quiz

Quick Quiz 3.2 The magnitudes of two vectors A and B are A = 12 units and
B = 8 units. Which of the following pairs of numbers represents the largest and smallest
possible values for the magnitude of the resultant vector R = A + B? (a) 14.4 units,
4 units (b) 12 units, 8 units (c) 20 units, 4 units (d) none of these answers.

Quick Quiz 3.4 if vector B is added to vector A, which two of the following
choices must be true in order for the resultant vector to be equal to zero? (a) A and B
are parallel and in the same direction. (b) A and B are parallel and in opposite direc-
tions. (c) A and B have the same magnitude. (d) A and B are perpendicular.




3.4 Components of a Vector and Unit Vectors
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3.4 Components of a Vector and Unit Vectors

¥
A, negative | A, positive

Ay positive | A, positive

A, negative | A, positive
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T'he resultant vector R = A + B 15 therefore

- -
W -

R = (Ad + Aj) + (Bd + Bj)

¥
R = (A, + B)i + (4, + B)j i
B,
R,= A, + B, £ ‘
R,= A, + B, P
R=R¢j + RJj’

We obtain the magnitude of R and the angle

R = ‘\‘[Hxﬂ + R_‘L'? = \‘II{AJ. T B:'L‘}E T {A_T * B.T}E

R, A+ B
tanf = —L = X =
WY R T A+ B,




Example 3.3

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



Example 3.4

A particle undergoes three consecutive displacements:
d; = (151 + 305+ 12k) cm, dp = (231 — 14j — 5.0k) cm
and dg = (— 131 + 15)) em. Find the components of the

resultant displacement and its magnitude. '



