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Instruc�ons to Students :

Answer Any FIVE FULL Ques�ons. Read the ques�ons carefully and write the answer based on the marks allo�ed. All the Best

Answer any 5 ques�on(s)
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1 a
Given vectors,   and 

(a) Find the angle between and    using Scalar product (b)  .

= 2 + 3 + 4A ⃗  âx ây âz = 5 − 3 − 2B⃗  âx ây âz

A ⃗  B⃗  ×A ⃗  B⃗ 
6

b

Define the following 
(i) Scalar quan�ty
(ii) Vector quan�ty
(iii) Dot product
(iv) Cross Product

4

2 a
Show that the following  vector fields are perpenducular each other.

= ρ sin ϕ + ρ cos ϕ + ρA ⃗  âρ âϕ âz = ρ sin ϕ + ρ cos ϕ − ρB⃗  âρ âϕ âz

4

b
Write the differen�al lengths and Diffren�al normal surface area for cartesian, cylindrical and spherical coordinate systems. (Diagrams
are not required)

6

3 a
Derive the rela�on between cartesian and cylindrical coordinate system. Convert the point   cartesian to cylindrical
coordinate system.

P (2, 6, 10)
5

b
Derive the rela�on between cartesian and spherical coordinate system. Convert the point     spherical to cartesian
coordinate system.

P (2, , )60o 30o

5

4 a Write the Expression for Gradient of a scalar field in different coordinate systems. 3

b Given  , Express   in Cylindrical coordinates using phasor diagram= y − xB⃗  âx ây B⃗  7

5 a Write the Expression for Divergence of a vector field in different coordinate systems. 3

b Express the following vector in cartesian coordinate systems = cos ϕ − ρ sin ϕH ⃗  ρ2 âρ âϕ 7

6
Express the following vector in cartesian coordinates using phasor diagram

= r sin ϕ − sin θ cos ϕ +D⃗  âr
1
r

âθ r2 âϕ

10

7
Express the following vector in spherical coordinate system using phasor diagram

= z + x − yG⃗  âx ây âz

10

8 a
Find the gradient of the following scalar field 
(i) U = sin θ cos ϕ4

r

3

b

Evaluate the divergence of the following vector fields

(i) = 3ρ sin ϕ − 5 z + 8z ϕA ⃗  âρ ρ2 âϕ cos2 âz

(ii) = cos ϕ + 2rB⃗  r2 âr âϕ

7
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