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                                  Module-1 M L C 

Q 1. 

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

௫ା௭

௫ି௭

௭

଴

ଵ

ିଵ
 .             

6 L2 1 

b 
Evaluate  ∫ ∫ 𝑦ඥ𝑥ଶ + 𝑦ଶ 𝑑𝑥 𝑑𝑦

ඥ௔మି௬మ

଴

௔

଴
  by changing into polar co-ordinates.  

7 L2 
1 

c With usual notations derive the relation between beta and gamma function 

𝛽(𝑚, 𝑛) =
Γ(௠)Γ(௡)

Γ(௠ା௡)
 

7 L2 
1 

OR 

Q 2. 

a 
Evaluate ∫ ∫

ௗ௬ ௗ௫

୪୭୥ ௬

ඥସି௬

ଵ

ଷ

଴
   by changing the order of integration.  

6 L2 
1 

b Find the area between parabolas 𝑦ଶ = 4𝑎𝑥 and 𝑥ଶ = 4𝑎𝑦  using double 
integration.        

7 L2 
1 

c 
Prove that ∫

ௗఏ

ୱ୧୬ ఏ
 × ∫ sin 𝜃 𝑑𝜃

గ
ଶൗ

଴

గ
ଶൗ

଴
=  𝜋 

7 L2 
1 

Module-2 

Q 3. 

a Find the directional derivative of 𝑓(𝑥, 𝑦, 𝑧) = 𝑥𝑦ଷ + 𝑦𝑧ଷat the point 

(2, −1, 1) in the direction of the vector  𝚤ሬሬ⃗ + 2𝚥ሬሬሬ⃗ +  2𝑘ሬሬሬሬ⃗ . 

6 L2 
1 

b 
Show that 𝐹 ሬሬሬ⃗ = (2𝑥𝑦ଶ + 𝑦𝑧)𝚤 ሬ⃗ + (2𝑥ଶ𝑦 + 𝑥𝑧 + 2𝑦𝑧ଶ)𝚥 ሬሬ⃗ + (2𝑦ଶ𝑧 + 𝑥𝑦)𝑘 ሬሬሬ⃗  is a 
conservative force field (Irrotational). Find its scalar function ∅ such that 

𝐹 ሬሬሬ⃗ = ∇∅. 

7 L2 

1 

c Applying Green’s theorem, evaluate ∫ [(𝑦 − 𝑠𝑖𝑛𝑥)𝑑𝑥 + 𝑐𝑜𝑠𝑥𝑑𝑦]
஼

 where C is 

the plane triangle enclosed by the lines 𝑦 = 0, 𝑥 =
గ

ଶ
 𝑎𝑛𝑑 𝑦 =

ଶ

గ
𝑥 

7 L2 
1 

OR 

Q 4. 

a Find the angle between the surfaces  𝑥ଶ + 𝑦ଶ + 𝑧ଶ = 9 , 𝑥ଶ + 𝑦ଶ − 𝑧 = 3 at 
the point (2, -1, 2). 

6 L2 
1 

b Show that 𝐹 ሬሬሬ⃗ =
௫ప ሬሬ⃗ ା௬ఫ ሬሬ⃗

௫మା௬మ  is both Solenoidal and Irrotational. 7 L2 1 

c Applying Stoke’s theorem, evaluate ∫ [(𝑥 + 𝑦)𝑑𝑥 + (2𝑥 − 𝑧)𝑑𝑦 +
஼

(𝑦 + 𝑧)𝑑𝑧]  
 where C is the boundary of the triangle with vertices (2,0,0), (0,3,0), (0,0,6). 

7 L2 

1 

Module-3 

Q 5. 
a Find the approximate root of the equation  tanx + tanhx =  0  in (2,3) by 

applying Regula-Falsi method. 
6 L2 

2 



b Apply Newton divided difference formula to find f(4) given the data. 
x 0 2 3 6 
f(x) -4 2 14 158 

 

7 L2 
2 

c Evaluate∫ 𝑙𝑜𝑔𝑥 𝑑𝑥
ହ.ଶ

ସ
 using Simpson’s 3 8ൗ th & 1 3ൗ rd rule by taking 6 equal 

strips. 

7 L2 
2 

OR 

Q 6. 

a Find an approximate root of the equation, x logଵ଴ x = 1.2 near 2.5 by 
applying Newton Raphson, method 

6 L2 2 

b Use appropriate Newton’s interpolation formula to fit a polynomial of 
degree three which takes the following values 

x 3 4 5 6 
y 6 24 60 120 

 

7 L3 

2 

c By applying Simpson’s 1 3ൗ rd rule, evaluate ∫
ୢ୶

ସ୶ାହ

ହ

଴
 with 11 ordinates and 

hence findlog 5  

7 L2 
2 

Module-4 

Q 7. 

a Apply Taylor’s series method solve 
ௗ௬

ௗ௫
=  3𝑥 + 𝑦ଶ with 𝑦(0) = 1 and hence 

find 𝑦(0.1) and consider upto 4th degree. 

6 L2 
2 

b Solve 
ௗ௬

ௗ௫
=

௬ି௫

௬ା௫
 , with 𝑦(0) = 1 and hence find 𝑦(0.1) by taking one steps 

using Runge-Kutta method of fourth order. 

7 L2 
2 

c Apply Milne’s method to solve 
ௗ௬

ௗ௫
= 𝑥 − 𝑦ଶ with the following data 

𝑦(0) = 0 , 𝑦(0.2) = 0.02 , 𝑦(0.4) = 0.0795, 𝑦(0.6) = 0.1762, compute y at 
x=0.8,  

7 L2 

2 

OR 

Q 8. 

a If 𝑦′ + 𝑦 + 2𝑥 = 0 , 𝑦(0) = −1  then find 𝑦(0.1) by using Taylor’s series 
method. Consider upto third order derivative terms.  

6 L2 
2 

b Find 𝑦(0.2)by using modified Euler’s method. Given that 𝑦′ = 𝑥 + 𝑦 , 𝑦(0) =

1.  Take h=0.1 and carry out two modifications at each step. 
7 L2 

2 

c Apply Adam-Bashforth method to find 𝑦(0.4)  from 𝑦′ =
௫௬

ଶ
 , 𝑦(0) =

1 , 𝑦(0.1) = 1.0025, 𝑦(0.2) = 1.0101, 𝑦(0.3) = 1.0228. 

7 L2 
2 

Module-5 

Q 9. 

a Find L(tଶeିଷ୲sin2t)      6 L2 3 

b A periodic function of period 2a is defined by  𝑓(𝑡) = ൜
𝐸      𝑓𝑜𝑟  0 ≤ 𝑡 ≤ 𝑎
−𝐸    𝑓𝑜𝑟𝑎 < 𝑡 ≤ 2𝑎

     

where E is a constant. Show that  𝐿{𝑓(𝑡)} =
ா

௦
tanh ቀ

௔௦

ଶ
ቁ. 

7 L2 
3 

c Express the function 𝑓(𝑡) = ቄ
𝜋 − 𝑡   ,0 < 𝑡 ≤ 𝜋
sin 𝑡     ,      𝑡 > 𝜋

    in terms of unit step 

function and hence find its Laplace transform. 

7 L2 
3 

OR 

Q 10. 

a Find the inverse Laplace transforms of 
ଶ௦మି଺௦ାହ

௦యି଺௦మାଵଵ௦ି଺
 6 L2 3 

b 
Find 𝐿ିଵ ቊ𝑙𝑜𝑔ට

௦మା௔మ

௦మା௕మቋ 
7 L2 

3 

c 
Solve 

ௗమ௬

ௗ௫మ+6
ௗ௬

ௗ௫
+ 9𝑦 = 12𝑡ଶ𝑒ିଷ௧ subject to the conditions 𝑦(0) = 𝑦ᇱ(0) = 0 

by using Laplace transforms. 

7 L3 
3 

 


