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Instructions: 1. All units have internal choice, answer one complete question from each unit. 

2. Missing data, if any, may be suitably assumed. 
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  UNIT - 1 CO PO Marks 

1 a) Evaluate ∫ ∫ ∫ (𝑥 + 𝑦 + 𝑧) 𝑑𝑦 𝑑𝑥 𝑑𝑧
𝑥+𝑧

𝑥−𝑧

𝑧

0

1

−1
. 1 1 6 

 
 

b) Evaluate  ∫ ∫ 𝑥𝑦
√𝑥

𝑥

1

0
𝑑𝑦𝑑𝑥 by changing the order of integration.  

1 1 7 

 c) Derive the relation between beta and gamma function in the form 

( )
( ) ( )

,
( )

m n
m n

m n


 
=
 +

. 

1 1 7 

  OR  
   

2 a) Evaluate  ∫ ∫ 𝑒−(𝑥2+𝑦2)∞

0

∞

0
𝑑𝑥 𝑑𝑦 by changing into polar 

coordinates. 

1 1 6 

 b) Find the volume of the tetrahedron bounded by the planes 

𝑥 = 0, 𝑦 = 0, 𝑧 = 0 and 𝑥 + 𝑦 + 𝑧 = 1. 

1 1 7 

 c) Prove that ∫ 𝑥 𝑒−𝑥8
𝑑𝑥

∞

0
× ∫ 𝑥2𝑒−𝑥4

𝑑𝑥
∞

0
=

𝜋

16√2
 using Beta and 

Gamma functions. 

1 1 7 

  UNIT - 2 
   

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

𝑥2 + 𝑦2 − 𝑧 = 3 at the point (2, −1,2). 

1 1 6 

 b) Evaluate d𝐢𝐯 𝑭⃗⃗  and c𝐮𝐫𝐥 𝑭⃗⃗  at the point (1,2,3) given that 

𝐹 = 𝑥2𝑦𝑧𝑖̂ + 𝑥𝑦2𝑧𝑗̂ + 𝑥𝑦𝑧2𝑘̂. 

1 1 7 

 c) Find the work done in moving a particle in the force field 

𝐹 = 3𝑥2𝑖̂ + (2𝑥𝑧 − 𝑦)𝑗̂ + 𝑧𝑘̂ along the straight line from (0,0,0) to 

(2,1,3). 

1 1 7 

  OR    

U.S.N. 
          



 

 

4 a) Find the directional derivative of 𝑓(𝑥, 𝑦, 𝑧) = 4𝑒2𝑥+𝑦+𝑧 at the point 

𝑃 = (1, 1, −1) in the direction of 𝑃𝑄⃗⃗⃗⃗  ⃗ where  𝑄 = (−3, 5, 6). 

1 1 6 

 b) Find the value of 𝑎 if the vector 𝐹  has zero divergence, where 

𝐹 = (𝑎𝑥2𝑦 + 𝑦𝑧)𝑖̂ + (𝑥𝑦2 − 𝑥𝑧2)𝑗̂ + (2𝑥𝑦𝑧 − 2𝑥2𝑦2)𝑘̂. Find the 

curl of the above vector which has zero divergence. 

1 1 7 

 c) Apply Green’s theorem to evaluate 

 ∫ (3𝑥 − 8𝑦2)𝑑𝑥 + (4𝑦 − 6𝑥𝑦)
𝐶

𝑑𝑦,  where 𝐶 is bounded by 

 𝑥 = 0, 𝑦 = 0 and 𝑥 + 𝑦 = 1. 

1 1 7 

  UNIT - 3 
   

5 a) Form a partial differential equation by eliminating arbitrary 

function   from ( ) 0, 222 =++++ zyxzyx . 

1 1 6 

 b) Solve: ( ) ( ) ( )yxzqxzypzyx −=−+− 222 . 1 1 7 

 
 

c) Solve 022 =



+





y

u
y

x

u
x  by using the method of separation of 

variables. 

 

1 
 

1 

 

7 

  OR 
   

 

6 
 

a) Solve  
𝜕2𝑧

𝜕𝑥𝜕𝑦
= 𝑥2  by direct integration method. 

1 1 
 

6 

 b) Form a partial differential equation by eliminating the arbitrary 

constants from (𝑥 − 𝑎)2 + (𝑦 − 𝑏)2 = 𝑧. 

1 1 7 

  

c) Derive the one-dimensional heat equation 
2

2

2

u u
c

t x

 
=

 
. 

 

1 

 

1 

 

7 

  UNIT - 4  
   

7 a) Apply Newton-Raphson method to find a real root of 

 𝑥3 − 2𝑥 − 5 = 0 near 𝑥 = 2.5. Carryout 3 iterations. 

1 1 6 

 b) Apply Lagrange’s interpolation formula to compute 𝑓(3) from the 

following data: 

𝑥 0 1 2 5 

𝑓(𝑥) 2 3 12 147 
 

1 1 7 

 
 

c) Evaluate  ∫
1

1+𝑥2
 𝑑𝑥

6

0
 by Simpson’s  

3

8

𝑡ℎ
 rule taking 7 ordinates. 

 

1 
 

1 
 

7 

 
 

OR 
   

8 a) Apply Newton Raphson method to find an approximate root of the 

equation 𝑥 log10 𝑥 = 1.2 that is near 2.5. Carryout three 

iterations. 

1 1 6 

 b) Find the number of students who have obtained marks between 40 

and 45 from the given data: 

Marks 0-40 40-50 50-60 60-70 70-80 

No. of students 31 42 51 35 31 
 

1 1 7 

 c) Apply Simpson’s 3/8th rule with ℎ = 0.2, to find the approximate 

area under the curve 𝑦 =
𝑥2−1

𝑥2+1
  between 𝑥 = 1 and 𝑥 = 2.8, by 

taking 6 equal subintervals. 

1 1 7 



 

 

  UNIT - 5 
   

9 a) Apply Taylor’s series method to find 𝑦 at 𝑥 =  0.1 considering 

terms up to third degree, given that .1)0(,22 =+= yyx
dx

dy
 

1 1 6 

 b) Apply fourth order Runge-Kutta method to find 𝑦 at 𝑥 = 0.1 given 

that ye
dx

dy x 23 += , 𝑦(0) = 0 taking ℎ = 0.1. 

1 1 7 

 c) Apply Milne’s predictor-corrector method to find 𝑦(0.4) correct to 

four decimal places given 
2 2dy

x y
dx

= + , (0) 1.0000y = ,   

𝑦(0.1) = 1.1113 , 𝑦(0.2) = 1.2507 and 𝑦(0.3) = 1.426. 

1 1 7 

   OR    

 10 a) Find 𝑦(0.1) using Taylor’s series method, given that 

 
𝑑𝑦

𝑑𝑥
= 𝑒𝑥 − 𝑦2, 𝑦(0) = 1, considering terms up to 3rd degree. 

1 1 6 

  b) Solve 𝑦′ = log𝑒(𝑥 + 𝑦) , 𝑦(0) = 2 at 𝑥 = 0.2 using modified 

Euler’s method. (Take ℎ = 0.2). Perform two iterations. 

1 1 7 

  
 

c) Find an approximate solution of 2 xdy
e y

dx
= −  at 0.4x =  using 

Milne’s predictor-corrector method given ( )0 2y = , 

( )0.1 2.010y = , ( )0.2 2.04y =  and ( )0.3 2.09y = . 

 

1 
 

1 
 

7 
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