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Time     : 1½ hours Max. Marks : 50 

Answer all the Questions   

Q. No. Question Description Marks 

1 Suppose, you are in charge of erecting a radio telescope on a newly discovered planet. To 

minimize interference, you want to place radio telescope, where the magnetic field of the planet is 

weakest. Suppose, the planet is spherical with a radius of 6 units. Based on a coordinate system 

whose origin is at the centre of the planet, the strength of magnetic field is given by 6𝑥 − 𝑦2 +
𝑥𝑧 + 60. Where should you locate the radio telescope?   

 

10 

2 If 𝑧 = 𝑓(𝑥, 𝑦) and 𝑥 =
𝑟

2
(𝑒𝜃 + 𝑒−𝜃), 𝑦 =

𝑟

2
(𝑒𝜃 − 𝑒−𝜃), then prove that 𝑧𝑥

2 − 𝑧𝑦
2 = 𝑧𝑟

2 − 𝑟−2𝑧𝜃
2. 10 

3 Find area of the plane region bounded by the graph of 𝑥 = 𝑦2, 𝑦 − 𝑥 = 3, 𝑦 = −3 and 𝑦 = 2. 
10 

4 Find the volume of the solid which is below the surface 𝑧 = 2𝑥 + 3 and above the 𝑥𝑦 −plane 

bounded by 𝑦2 = 𝑥, 𝑥 = 0 & 𝑥 = 2. 

 

10 

5 (a)Evaluate ∫ [(10𝑥4 − 2𝑥𝑦3)𝑑𝑥 − 3𝑥2𝑦2𝑑𝑦]
(2,1)

(0,0)
 along the path 𝑥4 − 6𝑥𝑦3 = 4𝑦2. 

05 

(b)Evaluate ∮ 𝑟. 𝑑𝑟
𝐶

 where the notation 𝑟 and 𝐶 have their usual meanings. 
05 
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