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Note: Answer any five questions. Each question carries equal marks. 

1.   a) Define gradient.                 (4 + 6=10) 

        b) If 𝑎, 𝑏, 𝑐 are three non-coplanar vectors,then show that  𝑎 × 𝑏, 𝑏 × 𝑐, 𝑐𝑎 =  𝑎 𝑏 𝑐 2 

2. a) State  Green’s theorem .                (4 + 6=10) 

b) Use Green’s theorem in plane to evaluate 𝐼 =    𝑥 + 2𝑦 𝑑𝑥 +  𝑦 + 3𝑥 𝑑𝑦 
𝐶

,  

where C is the circle 𝑥2 + 𝑦2 = 1.  

3.  a) Define confocal conics.                 (4 + 6=10) 

b) Prove that confocal conics  cut at right angles. 

4. a) State Gous divergence  theorem.              (4 + 6=10) 

    b) Find the equation of the cone whose vertex is  𝛼, 𝛽, 𝛾  and base 𝑎𝑥2 + 𝑏𝑦2 = 1, 𝑧 = 0.  

 5. Find the condition that the plane 𝑙𝑥 + 𝑚𝑦 − 𝑛𝑧 = 𝑝 may touch the paraboloid     (10) 

        𝑎𝑥2 + 𝑏𝑦2 = 2𝑐𝑧.     

6.  Trace the conic : 21𝑥2 − 6𝑥𝑦 + 29𝑦2 + 6𝑥 − 58𝑦 − 151 = 0.                   (10) 
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