
 

 

 

DEPARTMENT OF MATHEMATICS & SC 
ENGINEERING MATHEMATICS 

DIPL OMA 

 

 

 

 

 

 
LEARNING MATERIAL 

ON 

 

 

 

VECTOR 
 

 

 

 

 

 
PREPARED BY 

BIKRAM SAHOO (FACULTY) 
DEPARTMENT OF MATHS & SC 

BOSE,CUTTACK 



Lunit-1 Vector 
Nate 

1Whatts Vectev 2 
physi cal quantywtth specidicol magnitule a ul as 

defini dituection 
|Ho veciorr ReRtceson-le a 

A vecto vu enarally toprte.se.nteal by a dirsteo ing- 

Segmant sayA 
2 4 is allea initia point ana B is called thi 

totmina point 

2 A vectot D zero mauntzola, ik a z0t yectof 

be. u aich Bay ho Saum initial atermina paint, 

2sti daneas 
y TRLdioctibo o zai vectoit isindetetuminade 

ie iofnikly many dioctdo
2Zera vecto is also caltea null vector 

4 unit Veeto 
2Vecoi o Volf magnitzale 

,3 R are Dait nacot aloaeq - 2xis 

yeador a i donate UAt yeetnstaon 

by anu

5|Equa Vecioc 
wo Vctort ara Satd to beequal i teyane

2ame magniizoe direction & pruienthe 
Same physical quunity



6Pos to iyectru af appind 
2 Lat_b' be a Sixed origio, tkap tho positn 

Vecte o apoint P i tho vecte OP_ 
22 a &1 ate pitho yectenA teo point 
A ans B than- AB -. 

3 ddAon yectoU 
9 tw yeator&and aa raprasented y oo| 

then tharc&um atb i a vectoi uprekenHDb 
nG ere ocithediasomal oi e paralleloq ram 
ACB 

Lprto periA | 

E) t= Rtc?+8) hitci adme 

Mupli cadan of avecto a Scalarr 
3 is a vecte m is a scalarr ken ma 

i a a ecta parcalle to a tuheae oduus [m 
tim han a this meltiplicadin dA callu 
ScalaiL MulHplicao 5 4 & b ae veeto 

& m, 9 are Scalaitten 

ml)=(a m= m 
Mn) ncma) : (m)a 

(mtn) 
me tT) mt mb 

1pepuatat ne ccor iy Gmponnou

mtn 

Let be pi Drign ana LetPcnI2) be an 
poeh t î sprueLa edk be onif vectors alnq 

P he 



t yt 2 
ar ar alldscalan ompenank 
ë, y, z are Calteokveotor omponor MagatBude b veathr 

Ten tya4 
Slneo &aplk. 

fnd a ontt veotor the. direodon b the. eatoru 
a1+21+2A 

Uatt Veotbr in tta diracdhn od a aven by 

Ex ampg 
Finoa Unit vector in hi diRCdng AAuAare 

Spluo C 
Positoo recdort _A tak 
post4i_veota ofAs yttit6k 

(R. D B)-P.v.A 

we Aane 

2 

2 

AB =2+2t22 
i, Unit vecbr in_t dieoan_dM . A 

2 

97 33 



3 +a - 3a and - alt R dind a Vnit 
vedars in tha dineati o 4b 

ta-sA) +(at+0+ R) 
C3 +- a2 2 

Hence, titaquiredveadorekginan by- 
tsi-2 
38 28 

LAigomai- 
Awukdoen tk mazaitu de anoavnt vectoin th 

dikecino the dupwin�vect 
Ciu) sl-uf-3 

Rashoe_ Hipet A, B, Cwith posethdn veetot 

deem rudicas a aghaanglel tniaa 

3 fno oit Yeetoit in thi di reetun 

tah-cit: -s-sk,7-stta+9K and 

. L 



Sealar Procut of Vectojs(:Pet Prudra 
in et and: B e teveateiand:tet o be he 

ongla betaneenham dhenthiScalaru prro dLo orc 
dot pradue? anc ? tintedy bDd dekonal 
as 

NB he Scalar preduct of twaiveotor isascabr 

Scc 4 
la Angle betuue) to0 veets i deLmA SCalo 

p dic 
Cos &. 

3 N ()2 7andb ara lalu vedork o 

in 
19 19 Loorukmq Ruuli 

ab 'ab h 



ExampL3 
fend the anglu betaee)he veaA 

Solulibn l a2t C-a2 + 02 1Y 
02 t-a2 ty JT 

3 + Ca9E2) -t (UC3) 
+3 Itb 

loo.E 

Coa 

R Etmd thi valu d dor hich tha veotona 

2a +-a and +-3k. arLto 
Eaehotht 

SolutboI 

3 tIA ta)c3) = o 

1Scaart prae anoveetpi pra jeotb 

(sealr qant Scalar preject o on 

vec fo prajeetton a on ( 

M:8(P) oonb 1B VP 
into 



Examle. 11_ 
fend th projeclio f hveaton at+ai+ak 
on the vector b=tt2 t 
SalutionI ealer prujachn f on a a 

.. (1+sl+a) cA4R) 

2t 6t22 

Sp- 

Vactorprueotdo on L 

-

Vectorproen nb= e S 
acieyment 2 

3 

alu der i oh as aepependicnkar 
Mbere 

a ae anf betuuu the veotor tndhmhen 

tprgleshn 



16: yectort crass ) predaetI 
et a and b be two Ven-zoro ) non -partall el vectonk 
an dH o be te cunl betuun them uch thaJ 

0 
O <7F 

TAes Then e vectorProdcuet, is defontol a 

iA ki vnt ectort pecpendiculos 
both a an ueh hat aL erm e 

ught- andeal syRtem 
172sne Aaglo bertuween twoVectotB 

Aet be. i angle betu anc , the0 

131- Las aonit veator 

Stn 

180nit veeto perpendi cular to pth ane b 

A T 
19praperies 

%x&- axb) Cnet Cammutd 
m xI)= (tmBx b = m) 

20APPli cadion_of Cru prudut 
ArLa parallelegrtamLoith turo aoljacent siclas sb 

C 8iven by �RE|sq units 
Aa aparallelggtan ath dsggnaQ }a UxVvtk 

oryle* | sqUnih 



awert kn Pale Ve otxcprredeot 
io tanN0dCmpo n.an ) 

at+and 3. thi+h, 

Cu 

bba b 
Solne o 6y amplRk 

3 -ukand lts-a 
Siq ïxb and 

Salutan 

6 -2 

242) -CLt2yD +(1s-4) 

2 

Eyampla-2 finc a Uaik vectoic to eash one 

Solution : 
we Knau tha Kik is_a veetore o eash 

ong baand 

so nit vuto t both a&i i aih 

= (-6)e-C-) t8ta 



Henec.hi acquit.cok bnit vectort =- tlg tlek 

+9 +a) 

Xamole-3 
Find ti Stne ang beAuun tt vectoitg3 

Solutim 

-13 

-I-Jt?R 

Latabe _anyl betuuo d_and lo, han 
3AL 

i1BI 
Example-4 

fend ti arua0 t patta llelopram ws e 

adjaonsidn ar rapranHea by_ tte vector 
-a) and t-3+u 

solution 

R 3 2 6-a 1a+-)K 
2-1y-1 -3 



Requeoaruaz aE 

Eamp lo-1 
fna4 ama bf parallelgram wle 

diogonal aRIaprasenko b H veotosuK. 

ane da +-) 
solutio iven ha al-tk 

venaoi arco o parallaleTam s- 

Requireol arca xe xe 
3)2 + +C) sq Unit 

EXample-4: 

9sinq yeetoit methe c knal dh aro 
h dane &kse vet uA asco Acl,1),_ 
pCh22) dc.CaB,) 

Solutn: 

pocitb vectou b A +tk 

pos tip vectott o B +a1+2 



And AC Pv o -(vd A 

taj 

owA AC » 

2 

2 
-Co-) t(a-0)f 4-1) = -q1+a-A 

6 t4 t 
asqunds Aa) 

Assigoment-3 
Find UnibVeotors pecp-enoli.culat fo both 
aand b,tuhen 

an -+- 
Ftnd the arwa d hi pora lalpatam bsme 

aojaent sida ane epintobu tthe veotoru: 
C) a ++3 and b--- 

ar roprexnteod by tto neroiLS 
Ano 

C -A+ and 3 A- 
madwoelsne Hha arua d-A ABC,wkee 

verks oru Acael,a)BCL-3) ad c cy-3,1) 


