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Physical Quantities

Vector Quantities Scalar Quantities

+Ve Number -Ve Numbermagnitude direction+

Follow certain rules 
of addition and 
multiplication

Follow the rules of  
ordinary algebra

3-1 VECTORS AND THEIR COMPONENTS 
Vectors and Scalars
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Vectors  

Adding Vectors Multiplying Vectors 

Geometrically By Components By scalar By a vector

Scalar
Product

vector
Product

•Adding vectors.
• Commutative Law.
• Associative Law.
• Vector Subtraction.

• resolving a vector. 

• unit vectors.
•Adding vectors.
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• Vector equation

Adding Vectors Geometrically
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• Draw the first vector.
• From the end of the first vector draw the second vector.
• And so on.
• Draw a line from the start point to the end point and this will be the Sum or resultant.



• Commutative Law
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• Associative Law
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• Vector Subtraction
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• Component is the projection of the vector on an axis

• Resolving the vector is the process of finding the components

xa

ya a

axcos
a

ay
sin,

Components of Vectors
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 cos andsin aaaa yx 
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 sin andcos aaaa yx 
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• Writing a vector in magnitude- angle  
notation

yx aandaa :


Magnitude Direction (angle)

aa yx
aa

22
,  )(tan 1
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The angle is measured from positive
X-axis.

10



• Writing a vector in magnitude-
angle  notation

a


yx aanda

aa yx
a

22


anda

• Finding the components.

cosaax  sinaay 

)(tan 1
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y

a
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𝑎

𝒂𝒙𝒂𝒙

𝒂𝒚

𝒂𝒚

: 𝒂𝒙 : +𝒗𝒆, 𝒂𝒚 : +𝒗𝒆
𝒂𝒙 : −𝒗𝒆, 𝒂𝒚: +𝒗𝒆

𝒂𝒙 : −𝒗𝒆, 𝒂𝒚: −𝒗𝒆
𝒂𝒙 : +𝒗𝒆, 𝒂𝒚: −𝒗𝒆
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North of east

West of south
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Sample Problem 3.02
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=90-22=68

dx

dy



• Unit vector is a vector of magnitude 1 
and points  in a particular direction

• Writing a vector in Unit vector notation

Vector Components

3-2 UNIT VECTORS, ADDING VECTORS BY COMPONENTS 

Unit Vectors
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Adding vectors by Components

 𝑟 =  𝑎 + 𝑏
 𝑟 = 𝑟𝑥  𝑖 + 𝑟𝑦  𝑗 + 𝑟𝑧  𝑘

𝑟𝑥 = 𝑎𝑥 + 𝑏𝑥 𝑟𝑦 = 𝑎𝑦 + 𝑏𝑦 𝑟𝑧 = 𝑎𝑧 + 𝑏𝑧
-- -

-
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Figure 3-17a shows the following three vectors:

Sample Problem 3.04
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Rem : The angle  must be measured from positive  X-axis,  if θ -ve if 
then move clockwise and if θ +ve move counterclockwise.

x

y

+ve

 -ve



Multiplying a vector by a vector

Scalar product 
(or Dot product)

Vector product
(or cross product)

+ve scalar -ve scalar

Multiplying a vector by a scalar

will produce a new 
vector in the same 

direction as the 
started vector 

will produce a new 
vector in the 

opposite direction 
of the started vector 

will produce a 
scalar 

will produce a new 
vector 

3-3 MULTIPLYING VECTORS

Multiplying vectors

19



If the two vectors are given in magnitude 
and the angle between them

If the two vectors are given in 
unit vector notation

Scalar (or Dot product) 
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֍ The scalar product is commutative 

֍ If the two vectors are parallel 

֍ If the two vectors are perpendicular 

֍ If the two vectors are Antiparallel

  î.î  10cos)1)(1( 

  ĵ.î  090cos)1)(1( 

֍ Multiplying Unit vectors 
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any two similar unit 
vectors

The scalar product is 
commutative

any two different  
unit vectors

the angle between 
two vectors can be 

found

Properties
Of the scalar

product

If                                        vectors are parallel 

vectors are anti parallel

vectors are perpendicular
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Sample Problem 3.05
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If the two vectors are given in magnitude 
and angle between them

If the two vectors are given in 
unit vector notation

Vector (or Cross product) 

The direction of the result vector  
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◊ The scalar product is Anti-commutative 

◊ If the two vectors are parallel 

◊ If the two vectors are perpendicular 

◊ If the two vectors are Anti-parallel 

î.î 00sin)1)(1( 

ĵ.î 190sin)1)(1( 

+ve

k̂ĵ.î 

-ve
k̂-î.ĵ  ĵ-k̂.î î-ĵ.k̂ 

◊ Multiplying Unit vectors
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any two similar unit 
vectors

If                                                         vectors are parallel

vectors are anti parallel 

vectors are perpendicular 

Anti- commutativeany two different 
unit vectors

The small angle  
between the two 

vectors must be used 
because the odd 

property of the sin 
function

Properties
of the Vector

product
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Sample Problem 3.07
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