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Q.1(a) Find the angle between the line ௫ି௫భ

௟
=

௬ି௬భ

௠
=

௭ି௭భ

௡
  and the plane 𝑎𝑥 + 𝑏𝑦 + 𝑐𝑧 + 𝑑 = 0.  [5] 

Q.1(b) Find the distance of the point (1, 2, -4) from the line ௫ିଷ

ଶ
=

௬ିଵ

ିହ
=

௭ାଶ

ଷ
.  [5] 

   
   

Q.2(a) Use a triple integral to determine the volume of the region below 𝑧 = 4 − 𝑥𝑦 and above the region 
in the 𝑥𝑦-plane defined by  0 ≤ 𝑥 ≤ 2, 0 ≤ 𝑦 ≤ 1.            

[5] 

Q.2(b) Evaluate ∫ ∫ 4𝑥𝑦 − 7 𝑑𝐴
஽

  using polar coordinates, where D is the portion of 𝑥ଶ + 𝑦ଶ = 2 in the first 
quadrant. 

[5] 

   
   

Q.3(a) Find the unit vector normal to the surface  𝑥ଶ + 𝑦𝑧  at the point (1, 1, 1). [5] 
Q.3(b) Find the divergence and curl of the vector 𝑉ሬ⃗ = (𝑥𝑦𝑧)𝚤̂ + 3𝑥ଶ𝑦𝚥̂ + (𝑥𝑧ଶ − 𝑦ଶ𝑧)𝑘.෡                               [5] 

   
   

Q.4(a) Evaluate ∫ 𝐹⃗
஼

. 𝑑𝑟ሬሬሬሬ⃗    where 𝐹 ሬሬሬ⃗  (𝑥, 𝑦) = 3𝚤̂ + (𝑥𝑦 − 2𝑥)𝚥 ̂ and 𝐶 is left half of the circle centered at the 
origin of radius 4 with counter-clockwise direction. 

[5] 

Q.4(b) Use Divergence Theorem to evaluate ∫ ∫ 𝐹⃗. 𝑑𝑠ሬሬሬሬ⃗
ௌ

 , where 𝐹⃗ = 𝑦𝑥ଶ𝚤̂ + (𝑥𝑦ଶ − 3𝑧ସ)𝚥̂ + (𝑥ଷ + 𝑦ଶ)𝑘෠     
and  𝑆 is the portion of the sphere of radius 4 with   𝑧 ≤ 0 and  𝑦 ≤ 0. Note that all three surfaces of 
this solid are included in 𝑆. 

[5] 

   
   

Q.5(a) Find the expression for gradient of  𝜙(𝑢ଵ, 𝑢ଶ, 𝑢ଷ)  in orthogonal curvilinear coordinates. [5] 
Q.5(b) Find the expression for divergence of 𝐹⃗ = 𝐹ଵ𝑒ଵෝ + 𝐹ଶ𝑒ଶෝ + 𝐹ଷ𝑒ଷෝ   in spherical coordinates. [5] 
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