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PART A (5  2 = 10 Marks) 

Answer any FIVE questions 

 

1. Define ‘curl’ a vectors field.  

2. Find the divergence of the vector 𝐹⃗ = 𝑥2𝑦𝑖̂ = 𝑦2𝑧𝑗̂ + 𝑧2𝑥𝑘̂. 

3. What is a scalar field? 

4. Show that β(m,n) = β(n,m) 

5. Define a gamma function. 

6. Show that 𝛽(4,1) = 14. 
7. Write the Hermitian and unitary matrix. 

 

PART B – (2  5 = 10 Marks) 

Answer any TWO questions 

 

8. Find 𝑑𝑖𝑣 𝐹⃗ and 𝐶𝑢𝑟𝑙 𝐹⃗ for the vector 𝐹⃗ =  𝑥𝑦3𝑖 − 2𝑥2𝑦𝑧𝑗 + 2𝑦𝑧4𝑘⃗⃗ 𝑎𝑡 (1, −1, 1)  
9. Show that 𝛽(𝑚, 𝑛) = Γ𝑚 Γ𝑛Γ(𝑚+𝑛)  𝑤ℎ𝑒𝑟𝑒 𝑚 > 0, 𝑛 > 0 

10. If  𝐴 = [2 + 𝑖 3 −1 + 3𝑖−5 𝑖 4 − 2𝑖 ] show that AA* is a Hermitian matrix where A* is the 

conjugate transpose of A. 

 

PART C – (3  10 = 30 Marks) 

Answer ALL questions 

 

11. Prove that 𝑐𝑢𝑟𝑙 𝑐𝑢𝑟𝑙 𝐹⃗ = 𝑔𝑟𝑎𝑑  𝑑𝑖𝑣 𝐹⃗ −  ∇2𝐹⃗    
12. Show that  

(a). Γ (12) = √𝜋        (5) 

(b). 𝛽(𝑚, 𝑛) = ∫ 𝑦𝑚−1(1+𝑦)𝑚+𝑛∞0        (5) 

13. Evaluate ∫ 𝑒−𝑥2∞−∞  𝑑𝑥 using gamma function. 
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