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(D)  Equal vectors : a b

a b

(E)  Co-initial vectors: Fixed

(F)  Co-terminus Fixed
       vectors:

(G) Co-planar vectors: free
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(A) ADDITION OF VECTORS : TRIANGLE / PARALLELOGRAM LAW
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Section - 2 BASIC VECTOR OPERATIONS
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a b b

a a b a

b triangle law of vector addition a b

Fig - 6
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(a)  Existence of identity: a

a a

(b)  Existence of inverse: a

a a

(c)  Commutativity: a b

a b b a
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(d)  Associativity: a b c

a b c a b c

(B) SUBTRACTION OF VECTORS : An extension of addition
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Example – 1
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Solution:

Fig - 11
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Fig - 12

|a + b| = OB

=  OA + AB

 = | a | + | b |

a A
B'

O

Fig - 13

–bb
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|a – b| = |a + –b

= |OB' |

 = |OA + AB'|

 = | a | + | b |
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Fig - 14
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|a + b| = |OA + AB|

= |OB|

 = |OA – AB|

 = || a | – | b ||
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Solution: A A A A A A
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Solution: a b

Fig - 16
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LOCUSLOCUSLOCUSLOCUSLOCUS 12

Mathematics / Vectors and 3-D Geometry

(C) MULTIPLICATION OF A VECTOR BY A SCALAR
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Fig - 17
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a b a b

a b

linear combinations
n na a a n

r

n nr a a a

n

a b

THE BASIS OF A VECTOR SPACE

a b

Fig - 18
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Fig - 19
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r

r a b

r a b

a b basis

a b

a b

a b any two non-collinear

a b r a b

r a b

a b c
l l

a l b l c

a l b l c

a b c

a b c a b

c b c a

a b c

Example – 4



LOCUSLOCUSLOCUSLOCUSLOCUS 15

Mathematics / Vectors and 3-D Geometry

Solution:

a b c

b c a

c a b

b a b a

a b

a b

a b c
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any three non-coplanar

Fig - 20
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Linearly independent : na a a a
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Linearly dependent na a a a

vectors: n
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a b c a b c a b c a b c

Solution:

a b c a b c a b c

a b c

a b c

a b c

a b c a b c a b c

Example – 5


