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Vector Calculus
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Scalar Function

A function f which associates to each scalar ¢t belonging to its
domain, a unique real number, then f(t) is known as scalar
function of the scalar variable ¢.
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For example:-
f(t) = 2t + 3 for all t € Domain

4 te AT & AU f(t)=2t+3

Here for each scalar ¢, there exists a unique real number f(t).
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Scalar Point Function
For each point P(x,y,z) in a region R of space, there corresponds
a unique scalar denoted f(P), is known as scalar point function.
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For example:-

To each point P(x, y, z) on earth surface, suppose f(x,y, z) denotes
the temperature function which is given by f(P) =f(x,y,2) =
2xy + yz*
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Vector Function

A function f which associates to each scalar t belonging to its
domain, a unique vector, then f(t) is known as vector function of
the scalar variable t.
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For example:-

f(t) = 3ti + j + 0k for all t € Domain

f(t) = 3ti + j + 0k YT te ST & forw

Here for each scalar ¢, there exists a unique vector f(t).
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Vector Point Function
For each point P(x,y,z) in a region R of space, there corresponds
a unique vector denoted f(P), is known as vector point function.
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For example:-

To each point P(x,,z) on the curve C, suppose f(x,y,z) denotes
the velocity function which is given by f (P f (x,7,2z) = xyil +
yz2j + 2zk
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Derivative of a Vector Function
Let # = f(t) be a vector function of the scalar variable t. Let 5t be
the small change in t and 67 be the corresponding change in 7.
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f(t+86)—f(¢)
ot

is called derivative of vector functlon 7 = f(t) with respect to t and

dr df

is denoted by — or —.
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Note:-

A. %—f is a vector quantity.
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./ 2. In order to differentiate a vector we should differentiate its
components.
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Example - 1

If # = sin ti + cos tj + tk, then
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S —sin ti — cos tj
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Results:-
- df _
J. If vector f is constant, then = 0.
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2. If magnitude of vector f is constant, then|f - —==0
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Velocity and Acceleration
If ¥ = x(t)i + y(t)j + z(t)k be the position vector of a moving point
(x,v,z) and parameter t stands for time, then
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() Velocity at any time ¢ is represented by 7, which is given by| = —.
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2. Velocity in the direction of any vector a is given by v -
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3. Acceleration of the moving point at any time ¢ is given by Z—: = Zt:‘
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4. Acceleration of the moving point at any time ¢ in the direction of

- . . dv a ’,—. a
vector a is given by — T
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Example-2

A particle moves along the curves x = 3t%,y = t* — 2t, z = t>. Find
its velocity and acceleration at ¢t = 1 in the direction of vector a =
i+ f—k.
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