| nportant properties and formnul as
1. (a) Triangle law of vector addition AB + BC = AC
(b) Parallelogram law of vector addition : If ABCD is a parallelogram, then A_B. + A_D' - A_C.
©  Wr=x,i+yj+zkandr, =x,i+y,)+2zk then
[T = (X Xg) T+ (Y + Y2 )i + (24 + 2 )k

and fo=r X=X, ¥, =V, 2 =2,

2. (a) a and E are parallel if and only if 5 =m B for some non-zero scalar m.
3 -

®) &= 5 or a=lala

(c) Associative law : m (na )= {mn}a =n {m‘_é)

(d) Distributive laws : (m + n)é =ma + na andn (5 + E): na +nb

(e) IfF:x?+y]+z|2theanzmthyi-:—mzlE

(f F ; 5’ 4 B are coplaner if and only if F = x§+ yE for some scalarsx and y
3. (a) If the position vectors of the points Aand B be 5 and p, then,

(i) The position vectors of the points dividing the line AB in the ratio m :n internally and externally

mb + na mb —na
and
m+n m-n

are



(b)
(c)
(d)

(e)

1 —
(ii) Position vector of the middle point of AB is given by ~2-[8 + b)
(i) AB=b-a
If r = xi +yj+ zk then |r |= /x? + y? + 2
The points A,B,C will be collinear if and only if AB =m AC , for some non zero scalar m.

Givenvectors x,a +y,b+2z,c. x,a+y,b+2,¢c, X3a+y;b+2z;c,where 5.p,¢ arenon

X1 Yi 24

-coplanar vectors, will be coplanar if and only if X2 Y2 Z2| o
X3 ¥z Z3

Method to prove four points to be coplanar : To prove that the four points A,B,C and D are

coplanar.Find the vector ﬁ_ A_C. and A_D- and then prove them to be coplanar by the metod of

coplanarity i.e. one of them is a linear combination of the other two.

|a+b| < |a|+|b]

|a+b| > |a|-|b|
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Dot product of two vectors

.E=abcosﬂ,whereﬁ£ﬂ$n

|

(@)

(b) a.b = a (Projection of b alongg )

i

(c) Projection of b along a = o

|

(d) The vector perpendicular to both a and b is given by axb

The unit vector perpendicular to both 5 and E isgivenby n = ? =

(€) a.-b=0=>a=0orpb=0

5 - - ra |-
() Component of a vector r in the direction of 3 and perpendicular to zare [W]ﬁ and
d

. (Fa} ”
r= !élz arespectively.

() If a and b are the non-zero vectors, then a.b =0<> a L b



(h)

(i)

)

If ; - (311 a,, aa) and E = (bh bz’ b:s}i'e' 'fé = ar'i‘ kG azi +33E and 6 z b1; * sz+ b3ﬁ hen
@ ab=ab+ab,+ab,

a,b, +a,b, +asb,
W  cosB= a2+ a2+a2 b2 +b2 +b2

(i)  a and b will be perpendicular if and only if a,b, + a,b,+ a, b,= 0

%)  aand b will be parallel if and only if 21 =22 _ 93



(b)

()

(d)
(€)
(

Vector or cross product of two vectors

The product of vectors ;3 and E is denoted by 5 xE.
axb = (|a||b|sin6)A
axt-) =—5 " é’

If 5 = E or if 5 is parallel to B , then sinf = 0 and so axb =0

P —

Distributive laws : gx(E+E]:5xE+5xE and (E+E}x£:Ex£+Cx3
The vector product of a vector 5 with itself is a null vector, i.e. é b é = [j
if a =a,j +32]+33E and b =b,i +b2i+b3|§ then

{I) ‘_EI.XB = {azba_agszf - g {aab1_ a*rb:;} ] 5 (a-]bz_ azb1} E

-~ s £

i j kK
(iyaxb=|a; a, a,
by b, by

(azb; —asb, P + (agb, —a;b, P + (a:b, - azbi)z
(i:-l1ir +a§ +a§) (b12 +b§ +b§}

(iii) sin?8 =



() If two vectors 5 and E are parallel, then 8 = 0 or mi.e. sin® = 0in both cases
v (a,;b, —a,b,)? +(a, by —a;b,)* +(a;b, —a;b,)* =0
= a,b, -a,b, =0, a,b;-a;b, =0, a;b, -a,b;=0

a, a, a, a, a, a, a, a,
] FEg - T :‘
by b’ b, byrby; by by b, 3

Thus, two vectors a and b are parallel if their corresponding co,ponents are proportional.

P 1 =
(h) Area of the parallelogram ABCD =| AB x AD | or 2 | ACxBD|

1 W —
(i) Area of the triangle ABC = 3 | ABx AC |





