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   CO BL 
Q.1(a) Find the foot of the perpendicular from the point 𝑃(1,2,3) to the plane 

                                                    3𝑥 + 4𝑦 + 5𝑧 = 6 
[5] 1  

Q.1(b) 
 

For the sphere:  𝑥ଶ + 𝑦ଶ + 𝑧ଶ = 49, find the equation of the tangent plane at the point 
(7,0,0). 

[5] 1  

     
     

Q.2(a) Find the area inside the circle 𝑥ଶ + 𝑦ଶ = 9 and above the line 𝑦 = 2. [5] 2  
Q.2(b) Change the order of integration of the following double integral and hence evaluate  
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[5] 2  

     
     

Q.3(a) Let   𝐹⃗(𝑥, 𝑦, 𝑧) = (𝑥ଶ𝑦𝑧) 𝚤ො + (𝑦ଶ𝑧) 𝚥ො + (𝑥𝑦𝑧ଶ) 𝑘෠ .  Check whether the vector function is 
solenoidal . 

[5] 3  

Q.3(b) Let  𝑓(𝑥, 𝑦, 𝑧) = 𝑥ଶ + 𝑦ଶ + 𝑧ଶ. Find the maximum directional derivative of 𝑓  at the point 
(1,2, −2) and give the direction in which it occurs. 

[5] 3  

     
     

Q.4(a) For  𝐹⃗ =  (𝑦ଶ + 𝑧)𝚤̂ + (𝑥𝑧)𝚥̂ + (𝑥𝑦)𝑘෠.   Evaluate the line integral ∮ 𝐹⃗ ⋅ 𝑑𝑟  along 𝐶,   where 
𝐶 is the curve parameterized by   𝑟(𝑡) = 𝑡𝚤̂ + 𝑡ଶ𝚥̂ + 𝑡ଷ𝑘෠, 𝑓𝑜𝑟 0 ≤ 𝑡 ≤ 1. 

[5] 4  

Q.4(b) Using the Gauss Divergence Theorem, for 𝐹⃗(𝑥, 𝑦, 𝑧) = (𝑥ଶ𝑦) 𝚤̂ + (𝑦ଶ𝑧) 𝚥ො + (𝑧ଶ𝑥) 𝑘෠ ,

𝑐ompute  ∬ 𝐹⃗. 𝑑𝑠  across the hemisphere  
                                                      𝑥ଶ  +  𝑦ଶ  +  𝑧ଶ  =  1, 𝑧 ≥  0 . 

[5] 4  

     
     

Q.5(a) Derive  𝑑𝑖𝑣 𝜙ሬ⃗  for a vector point function 𝜙ሬ⃗  in curvilinear coordinate system.  [5] 5  

Q.5(b) Find the unit vectors and scale factors in cylindrical coordinate system. Further, 
represent 𝐹⃗ = 𝑥𝑧 𝚤̂ + 𝑦𝑧 𝚥̂ in cylindrical coordinates and hence determine curl 𝐹⃗.  

[5] 5  

 
::::::25/04/2025::::::E 

  


