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Definition o SAFALTA cow

A VEcTOR may be described as a quantity having both magnitude & direction. A vector is generally
represented by a directed line segment. say A?g .Ais called the initial point & B is called the terminal

point. The magnitude of vector AR 1s expressed by | AB | i

/B | AB)
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ZEro VECTOR a vector of zero magnitude 1.e.which has the same initial & terminal point. is called a
Zero VECTOR. It is denoted by O.

Unit VECTOR a vector of unit magnitude in direction of a vector a is called unit vector along @ and is

denoted by a symbolically é:F_l. 8 - E =234+ < (21~ (gt =/
a BTN
|0] a:l—@_ff?gfe)
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¥PosrTioN VECTOR let O be a fixed origin. then the position vector of a point P is the vector op . If
a & b & position vectors of two point A and B, then .
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“ACOLLINEAR VECTORS two vectors are said to be collinear if their directed line segments are parallel
disregards to their direction. Collinear vectors are also called PARarLEL VEcTORS. If they have the same

direction they are named as like vectors otherwise unlike vectors. o
e [ —_ (llinean
Simbolically. two non zero vectors a and b are collmeeu if and o1 ylf a@b — Ved
wheleKeR R=pi+a 4—&-:_ b
- — t z‘j ? n 1[_1'5: K CEj) ~
b= b byt sk 0T ra, Jiay ¢ = K(BTTRT +5O

~COPLANAR VECTORS a given number of vectors are called coplanar if their line segments are all parallel
. “ - Ve ave p—
to the same plane. Note that “Two VECTORS ARE ALwAYS COPLANAR™. _ Kb, ,d2=kb, Oip=ick,
T —
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Let a=(A-2)a+ b and B=(4A —2)a + 3b be two
given vectors where vectors aand b are non-collinear.
The value of A for which vectors c and B are collinear,

18 (2019 Main, 10 Jan II)
(a) 4 (b) -3 ©3 (@r-4
/ % 2SR oo csldiviear. 2= rF EM"-—Jg:ﬁ \
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3a-g=4A2
A= —4
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Iftwovectors 3 & b arerepresented by 0A & OB .then their sum a +b isavector represented

—

by 0_& .Where OC is the diagonal of the parallelogram OACB.

5 +b=b + a (co‘lynutative) >  @+b)+c=a+(b+7) (af?ciativity)
4 0=3 6 > a+(-a)=0=(-a)+a
— — —_’/ff_/_/_,_d_—e
- —d-—’_?
—5¢ -
MULTIPLICATION OF VECTOR BY SCALARS :

56

If 3 is a vector & m is a scalar, then m a 1s a vector parallel to ‘a whose modulus is | m ‘ times that of
/' —

a This 11111]t1p11cat1011 1s called SC___—\]._.._____—\RVI[ITIPLIC aTioN. If @ &b are vectors & m. n are scalars, then:

m(a)z(zpmz m(na)=n(ma)=(mn )a

(m +n)a=ma+na

i

m(da +b)=ma+mb



SECTION FORMULA :
Ifa & b arethe position vectors of two points A & B then the p.v. of a point which divides AB in the

.

: .. _ na+mb , , a+b
ratiom :nis givenby: r=——— . Notep.v. of mid point of AB= =
m +n —2
plo)
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SCALAR PRODUCT OF TWO VECTORS : S R
= ab |a||b|cosﬁ(0<9<:t) =

L IPYA Y
¥ _note that if  is acute then ab >0 & if 6 is obtuse then a.b <0 o ﬁﬂ L
(dlstnbutn e)

= a 5=|5|2—"2.5_B= a (commutative) > a.(b+d)=a.b+
. . A - _— — - . - .
- - - —~ 2
= J55=03 L0 @20 b=0) Dﬂ [@\127) 6o 0°
=  Li=jj=kk=1 i.j=jk=k.i=0 S
I 4 pogution ¥ on@ = bF
3  projectionof aonb S 2
- (]
b ¢ - :’_B - B _
\Iote Thatxec@ﬁfc?nmonent of a along b = [ a ]b and perpendicularto b = [ ]b.
P-.:Q,c!.ﬁm ' b-

e 4 @D, @ -ao)]
T



Note:
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b.

]b and perpendicularto b = [ab’b

That vector component of a along b =[

the angle ¢ between a & b is givenby cosd =
LJLbl

if a=aji+a,j+a;k & b=bji+b,j+bsk then ab =ab,+ab,+ab,

&= \/ a,” +a,’ : |5‘=\/b12+b22+b32

=)
X/
i
| )
SY]
&



= SAFALTA con

An Initiative by IR IR

Problems

Ifa and 5; are two unit vectors such that a + 2b and
—_ e —

5a— 43, are perpendicular to each other, then -

angle between aandb is Lg;-‘l:, 1=
(a) 45° ~_(bY60°
(c) cos™ (%) (d) cos™ (%)

630 - 43P +108-2 -8B F=D
5187+ 620 - 8 Bl =0

S+ 6 R (B) (o ~ & =

. \ ° Gna?;:zu_/j 9= 60° /




Leta = 3i + ]andB 21—]+3k.1f[3 [31

Problems

|32, where

131 1s parallel to ._% and B2 1S perpendlcular to @, then

(2019 Main, 9 April 1)

B, x By 1s equal to

(a) _;(33 _ 9j + 5k)

) %(_3a+ 9 + 5k)
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(c) —3i + 9j + 5k (d) 3i - 9j - 5k)
/ B in PM-U]J.Q'HJDL- $=~"5r‘54 ‘El _L;{ -/LBJ]’:-— %’;*}_q \
2
_ B —R
B - K[?J.H") ﬁ‘!’-’B‘ U / r .
| 1 By = -;'31: *’—‘zi‘ %4—31
Bo=p,— 8 . 3(3k2) vkt —O | = o a A
= Ay - (2% P+3'#_) B"LB&:_ ! 53 *
] K (31+)) (23 j -6+t =0 239
9 B T ped T (rnj-28 L3 ok —5=0 )¢l L ;]
L - -
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Note :
Q, Maximum value of 2 . b= | a | | b | }

(i~ Minimum values of 5.B=5.B=—|5‘ |b|

—if)  Any vector a can be written as . a = (5-§)i+(5-j)j+(5-1})1} -

2= \@ND) Gd 3=(8-D 7 €245 Q0¥
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Problems e
Let a=i+j+v2kb=bi+b j+vV2k and (ar) L ¢
c=5i+j++/2k be three vectors s;uch that the - (). 2=0
-prOJectlon vector of b on a is LLa If a+b is
perpendicular to ¢, then|b |isequalte ~— B.C+b-c=0
— (2019 Main, 9 Jan 1) 8'*’?“2 - D
_La) 6 (b) 4 (c) V22 (d) V32
&+ S5by +b,¥2-0
/ M&ﬁmﬂm Ebi+by =—\0 _(D\
Rrej e on eﬂﬂrm n= Eﬁ - (&) by+ly =2 _®
1)
4l =\2
b= [8l™ by = —3.
2
bsb, +2 = L +2) by~ 5
K b+byt2= 4 = btk —@ b= —3 4 sy HK

e

J G+20+2 :f{{ =£
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VECTOR PRODUCT OF TWO VECTORS :

(i = If &b are two vectors & 06 1s the angle between them then a X b |a|U§m oh .
where ii is the unit vector perpendicular to both 7 &b such that a b& i formsa
right handed screw system .

” ‘ gl e L S Al a.a a.b

(i) = Lagranges Identity : for any two vectors a & b:(axb) =|a| |b| ~(@.b) = i

et i okl e [Hb BB
(iii) = Formulation of vector product in terms of scalar product: '2_ i )2
L @)+ = BIP

The vector product a x b is the vector ¢ . such that

()[¢|=,a®%*-@-b)? ()¢ a=0: ¢.b=0and

(ii1) 3. b. ¢ form a right handed system
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(iv) 3'5_&5 =0 a &b areparallel (ggllinear) (3=0.b=0)ie. a= Kb .where K is a scalar.

— e

;1:2, < B bx 53 _not commutative) -

¥ {ma) x b=ax(mb)=m(@xb) wherem isa scalar.

Zax(b+c)= (a/x b)+ (a/xc) (distributive)

;ixi:jg:fqﬁ:o o .e-ii_j_:l%.jxl}:i.l}xi:j

V) = If5=a1i+a2:j+a3f( & l‘)=bli‘+sz+b3f< then El‘xj;_z a; a, ay \//




/

Problems

Leta = 3i+ 2} +2kandb =1+ 23 _ 2kbe two vectors,
If a vector perpendicular to both the vectors a + bvand

4 SAFALTA com

- An Initiative by IR ISIRN
4 (24 -23‘ |‘)

h(—=23 42 g‘+£)

= &
a — b has the magnitude(1% ‘g)then one such vectefinis” a b
(2019 Malu L2Mpril 11) 24T
(a) 4(21 4 21 + k) \/)/4(21 2j — >
(c) 4(21+ 2J—k) (d) 4(— 21—-2)+ k)
G+4% % 2-3 p g N\
%ﬁ*@x(’m‘—xb Wil be L 1o beth 2+F 4a-B - B
&xa— a;l'? _,-'Ry_? —-?os-? j(&\ +2(_2,3 —-H?("U
O + Bl +8x8 —0 — 20xR
< |e0 -eF -4k S 00 veun Lio .
o N N n ~ __ . 9 e T —‘._
d b ¥ A ilZC%J-’_Z‘_}J f-__\g‘);&jq-q- . E_; /]Cli“za‘ld gg,l"_if) a+biba=)
< '*_4‘\(_2{‘\"23\'|¢) Ax3 AN —Ej 3 /




