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February / March 2024 Semester End Main Examinations                

 

Programme: B.E. Semester: II 

Branch: Common to all Branches Duration: 3 hrs.     
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Course:  Advanced Calculus and Numerical Methods  
                                

 

Instructions: Answer any FIVE full questions, choosing one full question from each unit. 
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  UNIT - I 
CO PO Marks 

 

1 
 

a) Evaluate ∫ ∫ 𝑒−(𝑥2+𝑦2) 𝑑𝑥 𝑑𝑦
∞

0

∞

0
 by changing to polar coordinates. 
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b) Find the volume of the sphere 2 2 2 2x y z a+ + =  using triple 

integrals. 

 

CO1 
 

PO1 

 

7 

  
c) Prove that

2 2

0 0

1
sin

sin
d d

 

   


 =  . 

 
CO1 

 
PO1 

 

7 

  OR 
   

 

2 
 

a) Evaluate: ∫ ∫
𝑒−𝑦

𝑦
 𝑑𝑦 𝑑𝑥

∞

𝑥

∞

0
 by changing the order of integration. 
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 b) Obtain the area enclosed by the curve 𝑟 = 𝑎(1 + cos 𝜃) between 

𝜃 = 0 and 𝜃 = 𝜋 using double integration. 
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c) Show that 𝛽(𝑚, 𝑛) =
𝛤(𝑚)𝛤(𝑛)

𝛤(𝑚+𝑛)
 with the usual notations. 
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UNIT - II 

   

3 a) Find the directional derivative of 𝜙 = 𝑥2𝑦𝑧 + 4𝑥𝑧2 at (1, −2, −1) 

in the direction of the vector 2𝑖̂ − 𝑗̂ − 2𝑘̂. 
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b) If 𝐹⃗ = 𝛻(𝑥𝑦3𝑧2), find div 𝐹⃗ and curl 𝐹⃗ at the point (1, −1,1). 
 

CO1 
 

PO1 
 

7 

 
 

c) Apply Stokes’ theorem to evaluate ( )2 2 2
C

y x dx xydy+ − , where 

C  is the rectangle bounded by the lines x a=  , 0y =  and y b= . 
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  OR 
   

4 a) Find the angle between the surfaces 𝑥2 + 𝑦2 + 𝑧2 = 9 and  

𝑧 = 𝑥2 + 𝑦2 − 3 at (2, −1,2).  
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b) Show that 𝑓 = (𝑦 + 𝑧)𝑖̂ + (𝑧 + 𝑥)𝑗̂ + (𝑥 + 𝑦)𝑘̂ is irrotational. 

Also find a scalar function 𝜙 such that 𝑓 = 𝛻𝜙. 
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c) Apply Green’s theorem to evaluate 2 2( )
C

xy y dx x dy+ +  where 𝐶 is 

the closed curve of the region bounded by 𝑦 =  𝑥 and 𝑦 =  𝑥2. 
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7 

U.S.N.           



 

 

  UNIT - III 
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a) Solve 
𝜕2𝑧

𝜕𝑥2 = 𝑥𝑦 by direct integration. 
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 b) Form the partial differential equation by eliminating the arbitrary 

function from 𝑓(𝑥 + 𝑦 + 𝑧, 𝑥2 + 𝑦2 + 𝑧2) = 0. 
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 c) Solve: (𝑦 − 𝑧)𝑝 + (𝑧 − 𝑥)𝑞 = (𝑥 − 𝑦). 
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  UNIT - IV 
   

 

6 
 

a) Evaluate ∫
1

1+𝑥2
 

6

0
𝑑𝑥 by using Simpson’s 1/3rd rule considering 

seven ordinates. 
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 b) The area A  of a circle of diameter d is given in the table below: 

d  80 85 90 95 100 

A  5026 5674 6362 7088 7854 

Calculate the area of the circle of diameter 105 using appropriate 

interpolation formula. 
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 c) Apply Newton-Raphson method to find a real root of 

 𝑥 sin 𝑥 + cos 𝑥 = 0 near 𝑥 = 𝜋 correct to 4 decimal places. 
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  UNIT - V 
   

 

7 
 

a) Apply Taylor’s series method to solve 
𝑑𝑦

𝑑𝑥
= 𝑥2 + 𝑦2 given  

𝑦(0) = 1 by considering the terms up to third degree. Hence find 

𝑦(0.1). 
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 b) Apply Runge-Kutta method of order four to find 𝑦(0.2) given 
𝑑𝑦

𝑑𝑥
=

𝑦−𝑥

𝑦+𝑥
 , 𝑦(0) = 1 taking h = 0.2. 
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c) Solve the differential equation 
𝑑𝑦

𝑑𝑥
= log10(𝑥 + 𝑦)  given the initial 

condition 𝑦(1)  =  2 by using Modified Euler’s method at the 

points 𝑥 =  1.2. Take the step size ℎ =  0.2 and carry out two 

iterations. 

 

CO1 
 

PO1 

 

7 

 

                                                                ****** 

 


