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Multiplication of two vectors is defined in two ways, namely scalar (or dot) product

where the result is a scalar and vector (or cross) product where the result is a vector.

Scalar (or dot) product of two vectors

Let @ and b be two non-zero vectors. Then, the scalar product of @ and b is .

-

denoted by @.b (read as @ dot b) and is defined as @.b = |(71||E| cos 8 where 8 is

the angle between @ and b.
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(i) As d.b is a scalar that is why dot product is called scalar product.
(ii) d.b can be positive, negative or zero according to as cos 0 is positive, negative or zero

(iii) Ifa & b are like vectors (i.e.0 = 0) then |b| cos 0 = |a||b|

(iv) If @ & b are unlike vectors (i.e.6 = ) then d.b = |&||B| COST = —|&I|I;|
(v) (@)% =d.d =|d||d|cos0 = |d|?

-

(vi) Ifdand b are perpendicular or orthogonal vectors then d.b =
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(vii) The dot product of vectors commutative i.e. @.b = b.d

(viii) For unit vectors {,jand k
ii=1 ij=1 kk=1
i.j=0 j k=0 ki=0

-

(xi) Ford,b and & be any three vectors d. (b + E) =d.b+adc

(X) let C_l) = ali + azj + agk\ and E = b]_,l\ + sz + b3i€, then C_l)l; = a1b1 + a2b2 + a3b3

(xi) The angle between the two vectors d and bis cos 6 =

!

—

(xii) If @.h = 0 then eitherd =0 orb =0 ord L b.
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The projection of any object can be obtained by focusing a source of light on the object and obtaining its

shadow on a surface. Light is focused on a vector to obtain its shadow on a plane. The shadow so formed is

the projection of the vector on the plane.

Let @ and b be any two vectors with b # 0. Let @ = AB and 6 be the angle

between @ & b. Draw BC L b as shown in fig.

Then, projection of @ on b (also known as the scalar projection of d on 5)

Q¢
S

| p| = AC = AB cos0 =

S

-

Note:- Vector projection d on bis given by <%> b
b
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— 4 + 3k, then find (d@ + b). ¢

~>

fd=1+2j—kb=2+j+kandé=5
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Show that the vectors 21 — j + k and  — 3j — 5k are at right angles.
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Find the angle between the vectors 41 — 2j + 4k and 31 — 6] — 2k.
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Find the value of 1 so that the two vectors 21 + 3j — k and 41 — 6§ — uk are

(i) Parallel (ii) perpendicular to each other.
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Find the projection of 2i —j + kon { — 2j — k are
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For any two vectors @ and b; |c'i.5| < |c'i||l_5|

Triangle Inequality

For any two vectors @ & b Prove that |5L + B| <lal + |B|
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Assignments

1. Show that the vector i+ j + k is equally inclined to the axes 0X, OY, and 0Z

2. Find the diction cosines of the vector joining the points A(1,2,—3) and B(—1,—2,1)
directed from A to B.

If two vectors @ and b are such that @ =2, |b| = 3and @- b = 4, then find
(i) @+ b. (i) |@ — b).

If &@. b and  are three vectors such that @ + b + & = 0 and |@| = 5, |b| = 12, |&] = 13, then find
a-b+b-¢+¢c-a.
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