
VECTOR CALCULUS : 

Lecture-1: 

BASICS 

OF VECTORS 

Vecko 
a 

arity wsdh hos both 
magnitucde f 

divechon 

A = a ay + ag k 

Mrgoitode 
fA 

1Al= af+ ata 

Uwit Ve ck 

0% 

X 

A R 

Product of Vecors 

types 
pmducts 

Theve ase 

) Geneval 
Prodwet 

Product o 
Slar Produd 

(i Dot 
Pnduct (0 

nneY 
Product óv Sla r Proaducy 

Goss Pnouct. 

The eplainathi ovs of 
The 

the three ypy of prody 

uen 
mept 



Gcneval ocdoct 

the producd o/ A da la and 
the WaTl 

4 we 

VechoY 

ofthe 

Prodvet 

oln ch us in )0 Change in diechion in direchion 

43u Hing roduct CoCol a genes 

Soppose 
vechor unothBy 

ay tayjt ag e 

4 
SCala uarh 

Non 
Geneal vdijef =(1) -1) = B 

B la l) i + (iay) i+ (lag) k 

(/1) Dot Pndut 
(DR)Lnner 

Pmduet (OR) Salar Produ Poduet (OR) Scalar Prodwct 

pevomes 

bluo too Vectors. 

Dot odlyct 

4 ven 
Dot p 

A 
Cose 



co 18/ 

Mathe matí caly 

B(o it ayjt gK). (67+ kyit bk) 

=( 
by t ay by tgb3 

lese 

gves 
a 

alar 
guomhhy 

That 
tthe 

seay 

e tall 

salor procluc. 

0 
vectors 

4 B 

That the 
dot procduet 

the 
TLaKD n 

a 
uot

the stala= 
dot 

product 

ofABas 

(i) CROSS PRODDCT 
AB ven 

vector 

Tne 
CaDss 

product 

thoo 
vector 

IAIIB sine 

shene 
Umt momal yetoY Lley 

t borty vectorsA E. 

Mathemathl' 

AxB 
b 



The veetoT proceve 
Dectbrs ves us the 

That the eagon e CorU COsS 
The (OSS product ofA 4 B ector 
The 

vettor Guoniky 

procw et s vector procyct 

Gfven B i+2j 

.- (zi-+)-(i+a) = 
2-2 

AB0 

it-)-jt-)+ k() 
2 

2 

xB - ep 

Os thogonal Vectors 

Two vecor 

dot 

nd to be orthogpnl i thir 

D 4 anle bl them u 90 
are 

podvet 

ABE 

/ALLBI Cs 0 

Ces e 



Ovdhonotmal 
Vectors 

said to be or thonormal brth 

ve ehrs aTe 

ofth magnitudu 
1 4 

thir dot poodyt 

must be d'. 

hod 
vectors as 

Consides 

A. 
ase And to e 

hen then 
orth on orma b 

(olhinear Vectors 

ToO e cors are 

Collinear if 
be 

blus nem 

AE/cos 0° = . B 
theA4 B are 

nnd to 

then 

be Co lineer 
vectors. 

Pavallel Vectors vector i 

are 
4ad t be Parn le 

vectors 

Thoo 
vectors to nch othey 

the ve 
chrs 

ave 
poporhbnel 

to c ohey 

both 

BKA 
Asheve 

K Con tHmt 

he B are 
Snncto be Parolle 

vecod 



5 0f 7imyle 

th 
gjven Ale 

A A BC D 12 
2 

Sin6 
ine 

P= H AinB 

a f LA8 CD 
le ABC 2 

Ale ABC 171Isine 

Ava 
of Ale A8BC 2 

Arta Pmnleldogam 

D 

A 

Aven f pasal lelogtem ABcD =|7x 



ORK COOk ESTIDNS 

OBTECTIVE TYPE DESTIONS 

The hoo vectors [1,1,1] ano [1, a, a 7 

a:i) 
aTC 

Aheve 

B) Orthogonal
A)Ovthonormal 

D) Collinea 
Povnlll 

let 
i+aj+ ak 

Itwtw 

4 B)= 0 

4 
for 

o-thonoul
/A/= /E/= 1 4 

Cleary o 

arse 
osthonornaL 

So 

. 
- (iaj+k).(i+ aj+a'A)

I+a a 

wbe TDal of uit) 
_+ ho + w 

A-B 

03thogonal vecto tms: B) 
So 

ase 



two anbitram veckors A 
03 14 a and ae 

magnihuoles a and b apecfiveby /axb| 

wfll be eual 

atb- (a.E) 

c)ab+ (2.E)* 

Sol 

B) ab . 

ab + a. 

2 

a B |13)18) sino 

a (1- cos) 
E 

a aces e 

. ( x EI: a - (7. E| 

Ans A 

S4) foYthe paralle logvan OPGR &honon in the 
OP ai+bi and OR = ci +dj . The sketch The 

ave o the paYallel ogra 

ad-be A) 
cadtbe 

B) act bd 

Dob-cd 



Dm le have 

Are f Peanllelog ra bPAR =/0Px OR 

Kad- bc) 

d 

Avca of oraR = /(nod-be)É/ 
= 

ad-be 

ms CA) 
c(3,0,4) are 

A (0,4,3) B/0,0, D) and

98 Co -ordinate sysk 

ttree Ppoink def°ned 

then 
wich One the ollo w îng vechs u ler to 

both he 

vechu u Her to 

BA ane 

ne 

16 +9-ak 
c)16i-4j -12k 

Vecors 

816i- 9j + 12 

16i+1+12k A 
A 

8 - 0B= 4j+3 

-B 3it4K 

(BxB2) = |if 
o 43 

i(16)-iC-) +k G-12) 



(BA x BE)= 16+a -D 



VECTOR CALCULUS 
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