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 Group-A 

(Compulsory) 

Each part of question carries 2 marks. 

 

 

1. Choose the correct answer  

 (i) The uniform pressure on a plane area which will give same resultant 

thrust as the actual one is called … 

(a) uniform pressure. 

(b) mean pressure. 

(c) uniform thrust. 

(d) mean thrust. 

(ii) On any plane surface in contact with fluid sum of all normal thrust exerted 

by the fluid on different elements of the surface is called … 

(a) average thrust. 

(b) mean pressure. 

(c) uniform pressure. 

(d) resultant thrust. 

(iii) At one side of a plane surface immersed in a heavy homogeneous liquid, 

the product of surface area and pressure at centre of gravity is equal to… 

(a) average thrust. 

(b) mean pressure. 

(c) uniform pressure. 

(d) resultant thrust. 

(iv) In fluid dynamics, the method in which we study mathematically, the 

history each fluid particle is… 

(a) Lagrangian method. 

(b) Eulerian method. 

(c) Bernouli’s method. 

(d) none of these. 

(v) The continuity equation is based on the principle of… 

(a) conservation of mass 

(b) conservation of momentum 

(c) conservation of energy 

(d) conservation of force 



 
 

(vi) Frobenius method is not applicable to find a series solution about a point 

𝑥 = 𝑥0 if the point 𝑥 = 𝑥0 is … 

(a) ordinary point. 

(b) regular singular point. 

(c) irregular singular point. 

(d) not an integral point. 

(vii) 𝑃𝑛(−1) = ⋯ 

(a) 1 

(b) −1 

(c) 0 

(d) (−1)𝑛 

(viii) ∑ 𝑧𝑛𝑃𝑛(𝑥) = ⋯∞
𝑛=0  

(a) (1 − 2𝑥𝑧 + 𝑧2)−1 

(b) (1 − 2𝑥𝑧 + 𝑧2)−2 

(c) (1 − 2𝑥𝑧 + 𝑧2)
1

2 

(d) (1 − 2𝑥𝑧 + 𝑧2)−
1

2 

(ix) ∫ [𝑃𝑛(𝑥)]2𝑑𝑥 = ⋯
1

−1
 

(a) 0 

(b) 
𝑛

2𝑛+1
 

(c) 
1

2𝑛+1
 

(d) 
2

2𝑛+1
 

(x) The hypergeometric function 𝐹(𝛼; 𝛼; 𝑥) = ⋯ 

(a) 1 

(b) 𝑠𝑖𝑛𝑥 

(c) 𝑒𝑥 

(d) tan−1 𝑥 

 Group-B 

Answer any four questions. 

Each question carries 5 marks. 

 

2. Prove that increase of pressure at any point of an incompressible fluid at rest in 

a closed vessel under action of system of external forces is transmitted equally 

to all parts of liquid. 

 



 
 

3. Prove that the depth of centre of pressure always exceeds that of centre of 

gravity of a plane area immersed in a fluid. 

 

4. Discuss the two methods for studying fluid motion mathematically.  

5. Derive the equation of continuity in cartesian coordinates.  

6. Solve in series: 

9𝑥(1 − 𝑥)𝑦′′ − 12𝑦′ + 4𝑦 = 0, 

 

7. Derive the recurrence relation: 

𝑛𝑃𝑛 = (2𝑛 − 1)𝑥𝑃𝑛−1 − (𝑛 − 1)𝑃𝑛−2, for 𝑛 ≥ 2 

 

8. Derive the recurrence relation: 

𝑑

𝑑𝑥
{𝑥−𝑛𝐽𝑛(𝑥)} = −𝑥−𝑛𝐽𝑛+1(𝑥), 

 

9. Prove that: 

𝐹(𝛼; 𝛽; 𝑥) =
1

𝐵(𝛼, 𝛽 − 𝛼)
∫ (1 − 𝑡)𝛽−𝛼−1𝑡𝛼−1𝑒𝑥𝑡

1

0

𝑑𝑡 

 

 Group-C 

Answer any two questions 

Each question carries 15 marks. 

 

10. 

 

A regular hexagon is immersed in water with one side in the surface. Find the 

Centre of Pressure of upper half. 

 

11. Derive Euler’s dynamical equation of motion of an inviscid fluid.  

12. Write the Legendre’s differential equation and find its solution.  

13. Prove that: 

∫ 𝑥𝐽𝑛(𝜆𝑖𝑥)𝐽𝑛(𝜆𝑗𝑥)𝑑𝑥
𝑎

0

= {

0,                        𝑖𝑓 𝑖 ≠ 𝑗

𝑎2

2
𝐽𝑛+1

2 (𝜆𝑖𝑎),   𝑖𝑓 𝑖 = 𝑗
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Answer to objective type question: 

(i) b 

(ii) d 

(iii) d 

(iv) a 

(v) a 

(vi) c 

(vii) d 

(viii) d 

(ix) d 

(x) c 


