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1. Introduction

In physics, many quantities such as
displacement, velocity, force, electric field,
etc. are vector quantities.

When a vector varies with respect to a scalar
variable (like time or distance), we often need
to integrate vectors. This process is known
as ordinary integration of vectors.

Ordinary vector integration is mainly used in:

* Kinematics
* \Work and energy
* Electromagnetism

e Classical mechanics



2. Definition of Vector
Integration

If
A(z) = Ag(z)i + Ay ()] + A.(z)k

then the ordinary integral of the vector is
defined as:

fA( Jdx = [ Az(z d:rz—l—fA d::cj—l-fA dxk:



3. Ordinary Integral of a
Constant Vector

Let

o

A = a,% —+ b} —+
Then,
[Adz = (az)i + (bz)] + (cx)k + C

where C_j IS the constant vector of
Integration.



4. Integral of a Vector Function
of Time

f velocity vector is given as:

U(t) = ve(t)i + vy ()] + vs

Then displacement vector:

This is widely used in particle motion.



5. Properties of Vector
Integration

(i) Linearity

[(A+B)dr = [Adzx + [ E

(i) Constant Multiplication

[kAdz =k [ A

(iii) Zero Vector

[0dz = (



6. Definite Integral of a Vector

If a vector depends on x and limits are from a
to b:

fﬂbA(a:) ar = -fa{,) Ar diB- ;_I_ -fab A'y dZL'- 3 + -fab Az d.’L'- A

7. Physical Interpretation

* Integral of velocity vector —
displacement

* Integral of force vector w.r.t. distance —
work

* Integral of electric field — electric
potential difference
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-ormula for Work

w = (F cos0)d

O N

Work Force Displacement
(N-m or Joule) (N) (m)

-y

FcosO




8. Solved Example 1

Given:
A(z) = (22)i + (322)] + (4)k
Solution:

fffda: = f2xdx§+f3x2da:§+f4da:l;

:;c2%+:z:35+4:cl%+5



9. Solved Example 2 (Physics
Based)

Given velocity:
U(t) = (3t)i + (2t%)5

Find displacement.

Solution:




10. Important Exam Points

v/ Vector integration is always
component-wise

v/ Constant of integration is a vector

v/ Used mainly in mechanics and
electromagnetism

v Very common 2-5 marks question in
Semester |V

11. Conclusion

Ordinary integration of vectors is a
fundamental mathematical tool in physics. It
simplifies the study of motion, force, and
field-related quantities by reducing vector
problems into manao~~"le scalar
Integrations. J



