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List of Practical: 

1. Solution for a system of equations- Simplex method. 

 

2. Decision Making with minimax criteria. 

  

3.   Decision Making under risk. 

 

4.   Travelling salesman problem to find the shortest path. 

         

5. Write a C program to calculate the minimum cost using North West 

       Corner Rule. 

 

         6.  To calculate the EOQ for purchasing model without shortage using C program. 

 

         7.  To calculate the EOQ for manufacturing model without shortage using  

               C program. 

 

         8.  To calculate the EOQ for manufacturing model with shortage using C     

               program. 

 

         9.   To calculate the EOQ for purchasing model with shortage using C program. 

 

        10.  Probabilistic Model-EOQ.                                        
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EX.NO:1  
FAMILY OF DIFFERENTIAL EQUATIONS 

 

 

AIM: 

To write a c program to find the solution for LPP using simplex method. 
 

ALGORITHM: 

STEP 1: Start the program. 
 

STEP 2: Declare the variable required for the program. 
 

STEP 3: Print the maximum and minimum choice. 
 

STEP 4: Get the pivotal row and column and pivotal element to find the solution. 
 

STEP 5: Find the new equation for s1 and s2. 
 

STEP 6: The requesting is printout. 
 

STEP 7: Display the result. 
 

STEP 8: Stop the process. 

 

 

PROGRAM: 

 
#include<stdio.h> 

 

#include<conio.h> 
 

float a[10][10]={0},b[10],d[10],x[10][3]={3}; 
 

int m,n,s=1; 

void main() 

{ 
 

int i,j,m1,n1,c[10]={0}; 
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float m2,d[10],s=0; 

void table(); 

clrscr(); 

printf(“\n \t \t ***SIMPLEX METHOD***\n ”); 

printf(“\n 1.maximum \n 2.minimum \n choice”); 

scanf(“%d”,&m1); 

printf(“enter the coefficient in the main equation:”); 

scanf(“%d”,&n); 

printf(“enter the coefficient:”); 

for(i=1;i<=n;i++) 

{ 
 

scanf(“%d”,&c[i]); 

if(m1==2) 

c[i]=-1*c[i]; 
 

} 
 

printf(“\n enter the number of constraints:”); 

scanf(“%d”,&m); 

printf(“\n enter the coefficient one by one:”); 

for(i=1;i<=m;i++) 

{ 
 

printf(“enter the coeffient of the constraints %d:”,i); 

for(j=1;j<=n;j++) 

scanf(“%f”,&a[i][j]); 

printf(“enter the contant:”); 
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scanf(“%f”,&a[i][0]); 
 

if((d[i]!=0)&&(d[j]>0)) 

if(d[j]<m2) 

{ 
 

m2=d[j]; 

n1=j; 

} 
 

} 
 

m2=a[n1][i]; 
 

printf(“\n pivotal column:y %d”,i); 

printf(“\n pivotal row: %d”,n1); 

printf(“\n pivotal element: %3.2f”,m2); 

getch(); 

for(j=0;j<=m+n;j++) 

a[n1][j]=a[n1][j]/m2; 

m2=i; 

x[n1][0]=c[m2]; 

x[n1][1]=m2; 
 

for(i=1;i<m;i++) 

if(n1!=i) 

{ 
 

s=a[i][m2]; 

for(j=0;j<=m+n;j++) 

a[i][j]=a[i][j]-(s*a[i][j]); 
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} 
 

goto line; 
 

{ 
 

if(m1==m2) 

b[0]=-1*b[0]; 

for(i=1;i<=m;i++) 

x[i][2]=a[i][0]; 

printf(“\n when”); 

for(i=1;i<=m;i++) 

{ 
 

if(x[i][j]<=n) 
 

printf(“\n \t x%1.0f = 3.3f”,x[j][i],x[1][2]); 
 

} 
 

printf(“\n \n \n z=\t %5.3f”,b[0]); 

line; 

getch(); 
 

} 
 

int s1,s2; 

clrscr(); 

printf(“\n table %d \n ”,s); 

s++; 

line(); 
 

printf(“\n <b \t \t x”); 

for(s1=1;s1<=m;s1++) 
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{ 
 

printf(“\n \n %1.0f \t ”x[s1][0],x[s1][1]); 

for(s2=0;s2<=m+n;s2++) 

printf(“%2.1f”,a[s1][s2]); 

} 

printf(“\n”); 

line(); 

printf(“\n \t z \t ”); 

for(s1=0;s1<=m+n;s1++) 

printf(“%2.1f”,b[s1]); 

} 
 

void line(); 

int s1; 

for(s1=1;s1<=(m+n+3)*7;s1++) 

printf(“*”); 

} 
 

OUTPUT: 
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EX.NO:2 

 
DECISION MAKING WITH MINIMAX CRITERIA 

 

 

QUESTION: 

Find decision making under risk 
 

AIM: 

To Write a program to find decision making under risk. 
 

ALGORITHM: 

STEP 1: Start the process. 
 

STEP 2: Include the necessary header file. 

STEP 3: Declare the variable in intdatatype. 

STEP 4: Print the row,column and matrix. 

STEP5: Using the for loop statement, 

for(i=1;i<=n;i++) 

for(j=1;j<=m;j++) 
 

STEP 6: Print the greatest value first and second rows. 
 

STEP 7: Find the minimax value. 
 

STEP 8: Stop the process. 
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PROGRAM: 

 
#include<stdio.h> 

 

#include<conio.h> 
 

#include<math.h> 

void main() 

{ 
 

int i,j,m,n,a[10][10],p,q; 

clrscr(); 

printf(“\n enter the number of rows and columns:”); 

scanf(“%d %d”,&m, &n); 

printf(“\n enter the matrix:”); 
 

{ 
 

for(i=1;i<=m;i++) 

for(j=1;j<=n;j++) 

scanf(“%d”,&a[i][j]); 

} 

printf(“\n enter the greatest value of 1st row p:”); 

scanf(“%d”,^&p); 

printf(“\n enter the greatest value of 2nd row q:”); 

scanf(“%d”,&q); 

if(p<q) 
 

{ 
 

printf(“\n the minimax value is:%d”,p); 
 

} 



Prepared byS.KOHILA/ K.PAVITHRA , Asst Prof, Department of Mathematics, Page 9/22  

  KARPAGAM ACADEMY OF HIGHER EDUCATION  
CLASS: I M.SC MATHEMATICS COURSE NAME:– PRACTICAL 

COURSE CODE: 17MMP211 LAB MANUAL BATCH-2017-2019 

else 
 

{ 
 

printf(“the minimax value is:%d”,q); 
 

} 
 

getch(); 
 

} 

 

 

OUTPUT 
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EX.NO:3 

 
DECISION MAKING UNDER RISK 

 

QUESTION: 

Find decision making under risk 

 
AIM: 

Write a C program to find decision making under risk. 
 

ALGORITHM: 

STEP 1: Start the process. 
 

STEP 2: Declare the necessary header file. 
 

STEP 3: Declare the variable. 
 

STEP 4: Calculate the Ua,Pa,Pb,Ub,P1,P2 using this formula 

P1=Ua*Pa; 

P2=Ub*Pb; 

STEP 5: Display the result. 

STEP 6: Stop the process. 

 
 

PROGRAM: 

 
#include<stdio.h> 

 

#include<conio.h> 
 

#include<math.h> 

void main() 
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{ 
 

float d,ed,c1,c3,q; 

clrscr(); 

printf(“\n ***INVENTORY CONTROL***\n”); 

printf(“\n enter the setup cost c3=”); 

scanf(“%f”,&c3); 

printf(“\n enter the demand d=”); 

scanf(“%f”&d); 

printf(“\n enter the carrying cost c1=”); 

scanf(“%f”,&c1); 

printf(“\n purchasing problem without shortage”); 

ed=(2*d*c3); 

q=sqrt(ed/c1); 
 

printf(“\n the economic quantity= %f”,q); 

getch(); 

} 
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EX.NO:4 

 
 

ASSIGNMENT PROBLEM 

 
 

QUESTION: 

 
Find maximum cost using assignment problem. 

 
AIM: 

To write a C program to find maximum cost using assignment problem. 
 

ALGORITHM: 

STEP 1: Start the process. 
 

STEP 2: Declare the variables required for the program. 
 

STEP 3: Get the value of last matrix and assign the matrix do other temporary matrix to noted. 

STEP 4: Find the minimum value each row and column find the row minimum matrix displays it 

STEP 5: Do the allocation in the result and matrix corresponding allocation in the cost matrix is 

added. 

STEP 5: Stop the process. 
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PROGRAM: 

clear; 

L=1.0; 

W=4.0; 
 

T=10.; 

k=200; 

dt=T/k; 

n=10.; 

dx=L/n; 

m=20.; 

dy=W/m; 

velx=.1; 

vely=.4; 

decay=.0; 

for i=1:n+1 

x(i)=(i-1)*dx; 

for j=1:m+1 

y(j)=(j-1)*dy; 

u(i,j,1)=0.; 
 

end 

end 

for k=1:k+1 

time(k)=(k-1)*dt; 

for j=1:m+1 
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u(1,j,k)=.0; 
 

end 
 

for i=1:n+1 

u(i,1,k)=(i<=(n/2+1))*(k<26)*5.0*sin(pi*x(i)*2)+(i>(n/2+1))*.1; 

end 

end 
 

for k=1:k 

for i=2:n+1; 

for j=2:m+1; 

u(i,j,k+1)=(1-velx*dt/dx-vely*dt/dy-decay*dt)*u(i,j,k)+velx*dt/dx*u(i-1,j,k)+vely*dt/dy*u(i,j-1,k); 

end 

end 

end 

mesh(x,y,u(:,:,k)') 
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EX.NO:5 

 

 
NORTH WEST CORNER RULE 

 

 

QUESTION: 

 
Use c program to find the solution of north west corner rule. 

 
AIM: 

To write a c program using north west corner rule. 
 

ALGORITHM: 

STEP 1: Start the process. 
 

STEP 2: Declare the variable. Get the number of rows and columns of the matrix . 
 

STEP 3: Using loop increment I and j values oneby one and get the matrix a[i][]j. 
 

STEP 4: Using loop I values one by one and get the availability ofthe matrix ava[i]. 

STEP 5: Initialize n1,m1,m2 equal to zero. 

STEP 6: Check whether req[j]>ava[i]; 

STEP 7: Initialize tp[m2][i]=ava[i]; 

Tp[m2][0]=a[i][j]; 

Calculate req[j]=req[i]-ava[i]; 

elseava[i]=ava[j]-req[j]; 

STEP 8: Terminate the program. 
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PROGRAM: 

 
function V=elongation(t) 

 

%Function elongation has input variable 

t and output variable V 

%It gives the bacterium volume after 

time t: V=0.4+0.02*t 

V=0.4+0.02*t; 
 

elongation(4) 
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EX.NO:6 

PURCHASING PROBLEM WITHOUT SHORTAGE 

 

QUESTION: 

 
Compute the purchasing problem without shortage. 

 
AIM: 

To write a C program to find purchasing problem without shortage. 

ALGORITHIM: 

STEP1: Start the process. 

STEP2: Include necessary header file. 

STEP3: Declare a float value q,d,c1,ed,c3. 

STEP4: Find the value of ed,is calculate ed=(2*d*c3). 

STEP5: Find the sqrt(ed/c1). 

STEP6: Print the result. 

STEP7: Stop the process. 
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PROGRAM: 

 
#include<stdio.h> 

 

#include<conio.h> 
 

#include<math.h> 

void main() 

{ 
 

float d,c1,eq,c2,,k,q1,c3,q; 

clrscr(); 

printf(“\n ***INVENTORY CONTROL***\n”); 

printf(“\n enter the setup cost c3=”); 

scanf(“%f”,&c3); 

printf(“\n enter the demand d=”); 

scanf(“%f”&d); 

printf(“\n enter the carrying cost c1=”); 

scanf(“%f”,&c1); 

printf(“\n enter the production rate k=”); 

scanf(“%f”,&k); 

printf(“\n manufacturing problem without shortage”); 

q=(2*d*c3)/c1; 

q1=(k/(k-d)); 

eq=sqrt(q*q1); 

printf(“\n the economic quantity= %f”,eq); 

getch(); 

} 
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MANUFACTURING PROBLEM WITH SHORTAGE 

EX.NO:7 

QUESTION: 

          Calculate EOQ  manufacturing problem without shortage using C program 
AIM: 

To calculate EOQ  manufacturing problem without shortage using C program.. 

ALGORITHIM: 

STEP1: Start the process. 

STEP2: Include necessary header file. 

STEP3: Declare the variables. 

STEP4:.Calculate q1,q,eq using the formula 

               q =(2*d*c3)/c1; 

               q1 =(k-/(c-d)); 

eq=srqt(q*q1); 

STEP6: Print the eoq.  

STEP7: Display the result. 

STEP7: Stop the process. 
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PROGRAM: 

 
 

#include<stdio.h> 
 

#include<conio.h> 
 

#include<math.h> 

void main() 

{ 
 

float d,c1,eq,c2,,k,q1,c3,q,q2; 

clrscr(); 

printf(“\n ***INVENTORY CONTROL***\n”); 

printf(“\n enter the setup cost c3=”); 

scanf(“%f”,&c3); 

printf(“\n enter the demand d=”); 

scanf(“%f”&d); 

printf(“\n enter the carrying cost c1=”); 

scanf(“%f”,&c1); 

printf(“\n enter the production rate k=”); 

scanf(“%f”,&k); 

printf(“\n enter the shortage cost c2=”); 

scanf(“%f”,&c2); 

printf(“\n manufacturing problem with shortage”); 

q=(2*d*c3)/c1; 

q1=(c1+c2)/c2; 
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q2=(k/(k-d)); 

eq=sqrt(q*q1*q2); 

printf(“\n the economic quantity= %f”,eq); 

getch(); 

} 

 

 

OUTPUT: 
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EX.NO:8 

 

PURCHASING PROBLEM WITH SHORTAGE 

QUESTION: 

          Calculate EOQ for purchasing model with shortage using C program 
AIM: 

To calculate EOQ for purchasing model with shortage using C program. 

ALGORITHIM: 

STEP1: Start the process. 

STEP2: Include necessary header file. 

STEP3: Declare a float value q,d,c1,c2,q1,c3 in type of float. 

STEP4: Print one setup cost,demand,carryingcost,shortage cost. 

STEP5: Calculate q1,q and eoq using the formula 

               q =(2*d*c3)/c1. 

               q1 =(c1*c2)/c2. 

STEP6: Print the eoq and display the result. 

STEP7: Stop the process. 
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PROGRAM: 

#include<stdio.h> 

#include<conio.h> 
 

#include<math.h> 

void main() 

{ 
 

float d,c1,eoq,c2,q1,c3,q; 

clrscr(); 

printf(“\n ***INVENTORY CONTROL***\n”); 

printf(“\n enter the setup cost c3=”); 

scanf(“%f”,&c3); 

printf(“\n enter the demand d=”); 

scanf(“%f”&d); 

printf(“\n enter the carrying cost c1=”); 

scanf(“%f”,&c1); 

printf(“\n enter the shortage cost c2=”); 

scanf(“%f”,&c2); 

printf(“\n purchasing problem with shortage”); 

q=(2*d*c3)/c1; 

q1=(c1+c2)/c2; 

eoq=sqrt(q*q1); 

printf(“\n the economic quantity= %f”,eoq); 

getch(); 

} 
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PROBABILISTIC MODEL 

EX.NO:9 

 

 
QUESTION: 

         Find a probabilistic model  using  C program . 

 
AIM: 

To write a C program to find a probabilistic model. 

ALGORITHIM: 

STEP1: Start the process. 

STEP2: Include necessary header file. 

STEP3: Declare the variables. 

STEP4:.Calculate c1,c2,c3,p using the formula 

               c2=c3-c1; 

               p=c2/(c1+c2); 

STEP5: Display the result. 

STEP6: Stop the process. 
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#include<conio.h> 
 

#include<math.h> 

void main() 

{ 
 

float c1,c2,c3,p; 

clrscr(); 

printf(“\n enter the holding cost c1=”); 

scanf(“%f”,&c1); 

printf(“\n enter the selling cost c3=”); 

 

scanf(“%f”,&c3); 

c2=c3-c1; 
 

printf(“\n enter the carrying cost:%f”,c2); 

p=c2/(c1+c2); 

printf(“\n enter the probabilistic eoq is %f”,p); 

getch(); 

} 
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OUTPUT : 
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DECISION MAKING UNDER RISK 

EX.NO:9 

 
 

 
#include<stdio.h> 

 

#include<conio.h> 
 

#include<math.h> 

void main() 

{ 
 

float ua,ub,pa,pb,p1,p2; 

clrscr(); 

printf(“\n enter the utitlity value ua:”); 

scanf(“%f”,&ua); 

printf(“\n enter the probability value pa:”); 

scanf(“%f”,&pa); 

p1=ua*pa; 
 

printf(“\n the expected utitlity is:%f”,p1); 

printf(“\n enter the utitlity value is:%f:”,p1); 

scanf(“%f”,&ub); 

printf(“\n enter the probability value pb:”); 

scanf(“%f”,&pb); 

printf(“\n the expected utitlity is:%f”,p2); 

if(p1>p2) 

{ 
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printf(“\n p1 is the best choice invested:”); 
 

} 
 

Else 
 

{ 
 

printf(“\n p2 is the best choice invested:”); 
 

} 
 

getch(); 
 

} 

 

 

 

 
OUTPUT : 
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KARPAGAM  ACADEMY OF HIGHER EDUCATION 
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DEPARTMENT OF MATHEMATICS 

Second Semester 

Fluid Dynamics 

I Internal Test - Jan'2018 

Date  : 03 .02.2018 ( FN )      Time : 2 Hours                       

Class :  I M. Sc Mathematics           Maximum: 50 Marks       

 

PART - A (20 x 1 = 20 Marks) 

 

Answer all the questions: 

1. The behaviour of fluid when it is in motion without considering the  

     pressure force is called___________. 

a) fluid kinematics  b) fluid mechanics 

c) fluid statics   d) fluids 

2. If any material deformation vanishes when a force applied withdrawn a  

    material is said to be_________. 

 a) elastic   b) plastic 

 c) deformation   d) fluid 

3. The _________ can be classified as liquids and gases. 

a) solid    b) pressure 

 c) fluid    d) force 

4. The density of fluids is defined as _________ volume. 

a) limit per unit   b) solid per unit  

 c) forces per unit  d) mass per unit 

5.   A force per unit area is known as ____________. 

a) force   b) pressure 

 c) fluid   d) density 

6. The pressure changes in the fluid beings changes in the density of fluid  

     is called__________. 

a) compressible fluid  b) incompressible fluid 

 c) body force   d) surface force 

7.   The  _________ are proportional to mass of the body. 

a) pressure  b) body force 

 c) surface force   d) force 

8. The tangential force per unit area is said to be ____________.  

a) normal stress  b) stress 

 c) shearing stress d) strain 

9. The differential equation of the path line is__________. 

a) .u=dy/s  b) v=dx/w 

 c) q=s/r   d) q=dr/dt 

10. A flow in which each fluid particle posses different velocity at each  

      section of the pipe are called_________.  

a) non uniform flow  b) uniform flow 

 c) barotropic flow  d) rotational flow 

11. A stream tube of an infinitesimal cross sectional area is  

      called__________. 

a) stream line  b) stream filament 

 c) path line  d) stream tube 

12. When the flow is_______ the stream line changes from instant to     

       instant. 

a) non uniform  b) steady 

 c) unsteady  d) uniform 

13. A force is said to be  _________  if the force can be derivable from the  

       potential. 

a) conservative  b) non conservative 

 c) acceleration  d) surface 

14. A flow is called a Beltrami’s flow when_________. 

a) q.E=0  b) q+E=0 

 c) q\E=0  d) q*E=0 

15. Bernoulli’s equation occurs when the motion is ___________. 

a) rotational   b) irrotational 

 c) steady  d) unsteady 

16. The  __________ flow can occurs when the vertex and stream lines  

       coincide. 

a) viscous flow  b) beltrami’s flow 

 c) invisid flow  d) normal flow 



17. The product of the cross sectional area and magnitude of the vorticity   

       is _______________  along a vortex filament 

a) constant  b) zero 

 c) parallel  d) normal 

18. When the forces are conservative and the pressure is a function of the  

       density, then _____________. 

a) ∇\a =0     b) ∇*a =0    

 c) ∇+a =0     d) ∇.a =0    

19. When a force is conservative, there exist a potentialΩ such that f= ___. 

a) f= -∇Ω  b) f=∇*Ω 

 c) f=∇Ω  d) f=∇+Ω 

20. The pressure is function of density then the flow is said to be ______. 

a) non uniform flow  b) uniform flow 

 c) barotropic flow  d) rotational flow 

 

PART – B (3 x 2 = 6 Marks) 

 

Answer all the questions: 

21. Define Laminar flow. 

22. Write about streak lines. 

23. Derive the equation to the vortex line. 

 

PART – C (3 x 8 =24 Marks) 

 

Answer all the questions: 

24. a) Obtain the differential equation of a stream line. 

(OR) 

      b) Show that in a 2D incompressible steady flow fluid the equation of  

          continuity is satisfied with the velocity components in a rectangular   

          co-ordinates given by u(x,y) = 
        

       
  , v(x,y) = 

    

        
  

       where k is an arbitrary constant. 

25. a) Derive the equation of continuity. 

(OR) 

      b) Derive the Euler’s equation of motion. 

26. a) State and prove the Euler’s generalized momentum theorem. 

(OR) 

      b) Derive the Energy equation. 
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S.No Lecture 

Duration 

Period 

Topics to be Covered Support 

Material/Page Nos 

  UNIT-I  

1 1 Introduction to fluid dynamics T1:1-3 

2 1 Basic concepts of fluid 

dynamics, viscosity, 

compressible and non 

compressible fluids 

T1:3-8 

3 1 Stream surface, tube filament, 

streak lines, path lines 

R2:1.5-1.7 

4 1 Problems on path lines R2:1.7-1.9 

5 1 Geometrical significance of 

velocity, problems on 

rotational and irrotational flow 

T1:65-68 

6 1 Theorem on equation of 

continuity  

T1:68-73 

7 1 Conservation of mass T1:74-75 

8 1 Boundary conditions T1:75-76 

9 1 Continuation of boundary 

conditions 

T1:77 

10 1 Theorems on rate of change of 

linear momentum 

T1:77-79 

11 1 Equation of motion of an 

inviscid fluid 

T1:79-80 

12 1 Recapitulation and discussion  
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on possible questions 

 Total No of  Hours Planned  For  Unit 1=12  

  UNIT-II  

1 1 Euler’s equation of motion 

interms of vorticity 

T1:80-81 

2 1 Euler’s momentum theorem T1:81-82 

3 1 Equations of motion T1:106-108 

4 1 Theorem on equations of 

motion interms of vorticity 

T1:108-110 

5 1 Problems on Barotropic flow T1:110-112 

6 1 Bernoulli’s theorem in steady 

motion 

R1:181-182 

7 1 Continuation of Bernoulli’s 

theorem 

R1:182-183 

8 1 Theorem on energy equation 

for inviscid fluid 

R1:184-185 

9 1 Circulation R1:185-187 

10 1 Kelvins theorem R1:187-189 

11 1 Theorem on Helmholtz 

equation of vorticity 

R1:190-192 

12 1 Recapitulation and discussion 

on possible questions 
 

  

Total No of  Hours Planned  For  Unit II=12 

 

  UNIT-III  

1 1 Two dimensional motion T2:42-43 

2 1 Functions- problems T2:43-44 

3 1 Theorem on stream lines T2:44-45 

4 1 Potential lines T2:45-46 

5 1 Problems on the flow patterns T2:46-47 
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6 1 Basic singularities T2:47-50 

7 1 Theorem on source and sink in 

2D flow 

T2:50-55 

8 1 Theorem on complex potential 

for doublet and vortex 

T2:56-60 

9 1 Milne Thomson’s circle 

theorem 

T2:69-70 

10 1 Blasius theorem and lift force  T2:70-71 

11 1 Lift force T2:71-72 

12 1 Recapitulation and discussion 

on possible questions 

 

 Total No of  Hours Planned  For  Unit III=12  

  UNIT-IV  

1 1 Dynamics of real fluid: 

Definition of plane coquette 

flow 

T2:123-124 

2 1 Theorem on Reynolds’s 

number 

T2:124-125 

3 1 Theorem on Navier Stokes 

equation 

T2:140-144 

4 1 Theorem on energy equation T2:145-147 

5 1 Diffusion of vorticity T2:147-150 

6 1 Steady flow through an 

arbitrary cylinder under 

pressure 

T2:150-151 

7 1 Problems on steady flow T2:151-152 

8 1 Steady Couette flow between 

cylinders in relative motion 

T2:153-155 

9 1 Problems on steady couette 

flow 

T2:155-157 

10 1 Steady flow between parallel 

planes – problems 

T2:157-158 

11 1 Theorem on Poiseuille flow T2:159-160 
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12 1 Recapitulation and discussion 

on possible questions 
 

 Total No of  Hours Planned  For  Unit IV=12  

  UNIT-V  

1 1 Laminar boundary layer in 

incompressible fluid: 

Definition and problems on 

equation of boundary layer 

T2:175-178 

2 1 Theorems on displacement T2:184-185 

3 1 Theorems on momentum 

thickness 

T2:186-187 

4 1 Boundary layer separation: 

Theorem on integral equation 

of boundary layer 

T2:179-180 

5 1 Problems on momentum 

integral equation 

T2:187-190 

6 1 Theorems on boundary layer 

along a semi infinite flat plate 

T2:192-192 

7 1 Blasius equation and its 

solution in series 

T2:193-195 

8 1 Problems on flow near to the 

stagnation point of a cylinder 

T2:197-198 

9 1 Recapitulation and discussion 

on possible questions 

 

10 1 Discussion on previous ESE 

question papers 
 

11 1 Discussion on previous ESE 

question papers 

 

12 1 Discussion on previous ESE 

question papers 
 

 Total No of  Hours Planned  for  unit V=12  

Total 

Planned 

Hours 

120   
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TEXT BOOK 

 
1. Milne Thomson .L.M., (1968). Theoretical Hydrodynamics, Fifth edition, Dover   

     Publications  INC, NewYork.(for unit I,II) 

2. Curle.N., and Davies H.J., (1971), Modern Fluid Dynamics Volume-I ,  D Van     

    Nostrand Company Ltd.,   London. (for unit III,IV,V)  
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1. Yuan, S.W, (1976). Foundations of Fluid Mechanics, Prentice- Hall, India.  

2. Shanthi swarup, (2003), Fluid dynamics, Krishna Prakasan media Pvt Ltd, Meerut. 
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer

  The behavior of fluid at rest gives the study 

of______________. fluid dynamics fluid statics elastic plastic fluid statics

  The behavior of fluid when it is in motion 

without considering the pressure force is 

called___________. fluid kinematics  fluid mechanics  fluid statics fluids fluid kinematics

 ___________ is a branch of science which 

deals with the behavior of fluid at rest as well 

as motion. fluid mechanics fluid statics fluid kinematics   fluids fluid mechanics

The behavior of fluid when it is in motion with 

considering the pressure force is 

called_________. fluid kinematics fluid dynamics fluid statics fluid mechanics fluid dynamics 

____________ is the branch of science which 

deals with the study of fluids. fluid kinematics fluid dynamics fluid statics fluid mechanics fluid dynamics 

 If any material deformation vanishes when a 

force applied withdrawn a material is said to 

be_________. elastic plastic deformation fluid elastic 

If deformation remains even after the force 

applied withdrawn the material is said to 

be___________ elastic plastic  fluid fluid statics plastic 

Possible Questions                               
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  If the deformation remains even after the 

force applied withdrawn this property of 

material is____________. elastic plasticity  fluid deformation plasticity

   _________ can be classified as liquids and 

gases. solids pressure fluids forces  fluids

 The density of fluids is defined as _________ 

volume.  limit per unit solid per time mass per unit forces per unit mass per unit 

  A force per unit area is known as 

____________. force   pressure   fluid   density. pressure  

ӘF is the ___________ force due to fluid on 

Әs normal constant force pressure normal

 The pressure changes in the fluid beings 

changes in the dencity of fluid is 

called__________. compressible fluid 

incompressible 

fluid body force surface force compressible fluid 

The change in pressure of fluid do not alter the 

density of the fluid is called____________. compressible fluid 

incompressible 

fluid body force surface force

incompressible 

fluid 

   _________ are propotional to mass of the 

body. pressure  body force surface force force  body force 

  _________ are propotional to the surface 

area. body force surface force force mass surface force 

  The normal force per unit area is said to be 

____________. normal stress shearing stress stress strain normal stress 

The tangential force per unit area is said to be 

____________. normal stress shearing stress stress strain shearing stress 

 In a high viscosity fluid there exist normal as 

well as shearing stress is called __________. viscous fluid inviscid fluid frictionless ideal viscous fluid

Rate of change of linear momentum equation 

is______________.

 Which is the velocity of the equation. q=dr/dt .q=s/r .v=dx/w .u=dy/s q=dr/dt 

The differential equation of the path line 

is__________. .u=dy/s .v=dx/w q=dr/dt .q=s/r q=dr/dt 
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 A flow in which each fluid particle posses 

different velocity at each section of the pipe 

are called_________. uniform flow rotational floe barotropic flow non-uniform flow non-uniform flow 

  A flow in which each fluid particle go on 

rotating about their own axis while flowing is 

said to be_________. rotational floe uniform flow non-uniform flow barotropic flow uniform flow 

The pressure is function of density then the 

flow is said to be ___________. rotational floe uniform flow barotropic flow non-uniform flow barotropic flow

  The direction of the fluid velocity at the point 

is called___________. stream line velocity fluid pressure stream line 

__________ is defined as the locus of different 

fluid particles passing through a fixed point. stream filament stream line   path line stream tube stream line  

 A stream tube of an infinitesimal cross 

sectional area is called__________. stream line   stream filament path line stream tube stream filament 

The equation of volume is__________.

cross section 

area*speed 

speed/cross 

section area

cross section 

area/speed speed

cross section 

area*speed 

The equation of speed is__________. time/length length/speed length*time time*speed length/speed

  When a fluid particle moves it changes in 

both ______________. speed and time 

time and 

frequency speed and position position and time position and time 

When the flow is _________ the strem line 

have same form at all times. steady unsteady stream surface stream tube steady

 When the flow is_______ the stream line 

changes from instant to instant. stream tube steady unsteady steady unsteady

If ∆.f=0 then f is said to be a _____________. solenoid rotation irrotation constant solenoid
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer

A force is said to be  -------- if the force can be 

derivable from the potential. conservative                    non conservative acceleration     surface conservative                    

A flow is called a Beltrami’s flow when--- q.E=0 q*E=0                                 q/E=0 q+E=0                                 q*E=0                                 

Bernoulli’s equation occurs when the motion is-- unsteady rotational steady irrotational steady

The  ---- ------ flow can occurs when the vertex 

and stream lines coincide viscous flow                     beltrami’s flow                 invisid flow normal flow beltrami’s flow                 

When the motion is both steady and irrotational 

then--- ∇ .E                                    ∇*E ∇+E                                  ∇-E ∇ .E                                    

The product of the cross sectional area and 

magniyude of the vorticity is  --------  along a 

vortex filament parallel        zero constant    normal constant    

When the forces are conservative and the 

pressure is a function of the density,then-------- ∇.a =0                                    ∇*a=0 ∇+a    =0                                 ∇-a=0 ∇.a =0                                    

When a force is conservative,there exist a 

potentialΩ such that f= f=∇Ω f=-∇ Ω                                   f=- ∇*Ω                 f= ∇*Ω f=-∇ Ω                                   

circulation around a closed circuit ‘c’ is defined 

as ∫q.rdr  ∫q.dr                     ∫qx.rdr                  ∫qx+dr  ∫q.dr                     

Possible Questions                               

          Conservative Forces
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Euler’s equation of motion is dq/dt=F-∇P dq/dt=F                  dq/dt=F-∇p/P  qd/dt=-∇Ω dq/dt=F-∇p/P  

 ----------- from is called the acceleration 

potential Ω-∫ ð P/ ρ ∇[∫ ð P/ ρ] +dp ∇[∫ ð P/ ρ] Ω+∫ ð P /p                      Ω+∫ ð P /p                      

Beltram’s flow is  --------- ðq/ ðt=∇ ðq/ ðt=-∇ ðq/ ðt=-Ω∇ ðq/ ðt=-∇ ρ /p ðq/ ðt=-∇

q*E=0 can become zero when E ≠0,but q*E can 

be to each other parallel non parallel                        zero normal parallel 

The motion is both steady and irrotational if ∇.ψ≠0 ∇+ψ   =0 ∇ .ψ   =0                            ∇*a=0 ∇ .ψ   =0                            

Which is the constant of kelvin’s theorem a ρ B                                     ψ ρ

Circulation is always defined around a   ----------  

ciruit open parallel      closed normal closed

When a conservative force f  a potentialΩ such 

that F=∇Ω F=-∇Ω F≠∇*Ω F≠∇.Ω F=-∇Ω

The euler’s equation of motion corresponding to 

a beltrami’s flow is ðq/ðt=-∇ ψ ðq/ðt=-∇ ψ ðq/ðt=-∇* ψ ðq/ðt≠-∇ ψ ðq/ðt=-∇ ψ

A force is said to be conservative if the force can 

be derivable from the --------- potential density area      viscosity potential

The euler’s theory is confined only for ideal or 

inviscid fluid viscid   stream inviscid fluid inviscid

The rate of change of linear momentum is equal 

to the ------- of the forces acting on a body sum product proportional  difference sum 

the inward normal is -------- ρ  q n^                             F  n^                             

The rate of change of momentum of the fluid 

body is given by--- d/dt(cir c)=B.n ds d/dt(cir c)=n ds

d/dt(cir c)=B.n 

dc d/dt(cir c)=n dc d/dt(cir c)=B.n ds

The -------- is the motion the rate of change of 

linear momentum =the sum of the forces acting 

on the body Kelvin’s theorem Energy equation

Newton’s second 

law Euler’s theorem

Newton’s second 

law

rate of change of circulation is ð/ðt(cir c)= ∫b.nds ð/ðt(cir c)= ∫q.dr

ð/ðt(cir c)= 

∫dq/dt.dr ð/ðt(cir c)= ∫a.dr ð/ðt(cir c)= ∫b.nds

Accelaration is given by a=dm/dt a=dq/dt                 a=dr/dt                  a=dc/dt a=dq/dt                 

The ------ is the internal energy per unit mass E F r a E 

Density of a fluid is denoted by F ρ  a E ρ  
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In Red wood viscometer

Absolute value of 

viscosity is 

detemiined

Part of the head 

of fluid is utilized 

inOvercoming 

friction

Fluid discharges 

through orifice 

with negligible 

velocity

 Comparison of 

viscosity is done.

 Comparison of 

viscosity is done.

Centre of buoyancy is

 The point of 

intersection of 

buoyant force and  

centre line of the 

body

Centre of gravity 

of the body

Centric of 

displaced volume 

fluid

 Midpoint 

between C.G. and 

metacentric.

Centric of 

displaced volume 

fluid

In isentropic flow; the temperature

 Cannot exceed 

the reservoir 

temperature

Cannot drop and 

again increase 

downstream

 Is independent of 

Match number

 Is a function of 

Match number 

only

 Cannot exceed the 

reservoir 

temperature

A stream line is

 The line of equal 

velocity in a flow

The line along 

which the rate of 

pressure drop is 

uniform

 The line along 

the geometrical 

centre of the flow

Fixed in space in 

steady flow.

Fixed in space in 

steady flow.

The flow of water in a pure of diameter 3000mm 

can be measured by Venturimeter Rotameter Pilot tube Orifice plate Pilot tube

Apparent shear forces

Can never occur 

in frictionless 

fluid regardless of 

its motion

Can never occur 

when the fluid is 

at rest

Depend upon 

cohesive forces All of the above All of the above

 Weber number is the ratio of

Inertial forces to 

surface tension

 Inertial forces to 

viscous forces

Elastic forces to 

pressure forces

 Viscous forces to 

gravity

Inertial forces to 

surface tension

A small plastic boat loaded with pieces of steel 

rods is floating in a bath tub. If the cargo is 

dumped  into the water allowing the both to float 

empty, the  water level in the tub will

water level in the tub will

Rise Fall Remains same Rise and then fall Fall

A flow in which each liquid particle has a 

definite path and their paths do not cross each 

other, is called Steady flow Uniform flow Streamline flow Turbulent flow Streamline flow
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Buoyant force is

Resultant of up 

thrust and gravity 

forces acting on 

the body

Resultant force on 

the body due to 

the fluid 

surrounding it

Resultant of static 

weight of body 

and dynamic 

thrust of fluid

Equal to the 

volume of liquid 

displaced by the 

body

Equal to the 

volume of liquid 

displaced by the 

body
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer

The stream function is constant along a 

__________________  Stream line Path line Vortex line Filament line  Stream line

 If the stream function is ____________ along a 

stream line equal to zero zero constant not equal constant

If the motion is steady, the stream line pattern is 

___________ equal fixed not fixed constant fixed

 When the motion is not steady the stream line 

pattern is ____________ fixed not equal constant zero not

 The velocity potential ᶲ exits when the fluid is 

____________ Rotational  Irrotational Stream line  Path line  Irrotational

 If the velocity potential function are 

__________  Velocity Density Pressure  Force  Velocity

The necessary and sufficient condition for q = -   

Φ= - grad Φ is hold is_____________ ∇.q0 ∇xq=0 ∇xq=0 ∇.q0 ∇xq=0

 The complex potential functions are satisfying 

____________ equation Laplace equation

Differential 

equation  C – R equation

Homogeneous 

equation  C – R equation

 If the velocity potential function are velocity Φ 

is called q=∇ Φ q= -∇ Φ q=∇x Φ  q=-∇x Φ q= -∇ Φ

The irrotational flow of an incompressible in 

viscid fluid is in ____________ 3 – D  1 – D  2 – D

Multi – 

Dimension  2 – D

Possible Questions                               
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When the incompressible in viscid 2 – D fluid 

flow Φ and ψ satisfy the ____________ 

equation. C – R equation Laplace equation  Linear equation

 Differential 

equation Laplace equation

 The stream function ψ exist whether the motes 

is ______________  Stream line  Path line  Irrotational Rotational  Irrotational

 The ________ potential can exist only when 

the motion is irrotational  Velocity Density Pressure  Force  Velocity

 Part of the fluid may be moving irrotationally 

and the other parts may be ____________  Irrotational constant   Rotational Density   Rotational

The points where the velocity is ____________ 

are called stagnation points 1 0 Constant Variable 0

 In a 2 – D flow field where the fluid is assumed 

to be created is called  Doublet Vertex Sink  Sources  Sources

 The flow is radically inverse is called 

____________ Vertex Sink  Sources  Doublet Sink

The amount of the fluid going in to the sink in a 

unit time is called ________

 Strength of the 

sink

Strength of the 

doublet

Strength of the 

source

 Strength of the 

Vertex

 Strength of the 

sink

 The amount of the fluid going in to the sink in a  

______ is called strength of the sink  Certain Interval   Unit time Mean time average   Unit time

 If a source, the velocity of the fluid is 

______________  Finite Equal Infinite  Zero Infinite

Complex potential of the flow due to sink of 

strength m at the origin is given by  w = m logz w = -m logz w=log z  W=-log z w = -m logz

A combination of a source and a sink in a 

particular way is known as a ____________  Doublet Source  sink vortex  Doublet

 The line joining the source and sink is called as 

____________ of the doublet X – axis  Access  Y – axis Z-axis  Access

If any point in the 2 – D field where the fluid is 

assumed to be ____________ is called a sink Created Constant Moving Annihilated Annihilated

  In a 2 – D field where the fluid is assumed to 

be annihilated is called a ______________  Sink Source Strength of source  Strength of sink  Sink 
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 When the motion of a fluid consists of 

symmetrical radial flow in all directions 

proceeding from a point, Then the point is 

known a ____________ Source  Simple source Sink vortex  Simple source

When the fluid particles have circular motion 

under steady condition such a circular motion is 

called ___________ vortex Sink  Doublet Source vortex

The Complex potential for a stream flow when 

a ____________ is placed in that  Surface  uniform  Circular Cylinder continuous  Circular Cylinder

The complex potential for the uniform flow is 

___________ w = v Z w = V Z w ≠ u × Z w = u . Z w = V Z

 The circular cylinder is an irrotational 

incompressible 3 – D  1 – D Multi – Dimension  2 – D  2 – D

The complex potential for the _________ flow 

is w = u Z Uniform  Continuous Discontinuous Equal Uniform

 The complex potential for a ___________ flow 

when a circular cylinder is placed in that Straight Stream Rotational irrotational Stream

A steady two dimensional irrotational 

incompressible in viscid fluid flow under no 

___________Forces External Internal Heat mass External

When are remembered that as the fluid is 

assumed to be in viscid, the drag force is 1 Equal  Zero Not Equal  Zero

Cavitations is caused by High velocity

Low barometric 

pressure High pressure  Low pressure  Low pressure

The general energy equation is applicable to Unsteady flow Steady flow Non-uniform flow Turbulent flow Steady flow

The friction resistance in Pipe is proportional 

To Square of V , according to Froudeaiumber Reynolds-Weber Darcy-Reynolds Weber-Froude Froudeaiumber

Pitot tube is used to measure the velocity head 

of Still fluid Laminar flow Turbulent flow Flowing fluid Flowing fluid

 In equilibrium condition, fluids are not able to 

sustain Shear force

Resistance to 

viscosity Surface tension

Geometric 

similitude Surface tension
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer

In the case of a real fluid frictionless resistance 

is known as ---------------- shearing stress tangential stress friction stress ideal fluid tangential stress 

In the case of --------------frictionless resistance 

is known as tangential stress perfect fluid     friction stress real fluid ideal fluid real fluid 

On real fluid ,tangential stresses are --------------

- large small very small infinite small

The property which causes the tangential stress 

is known as------- inviscosity   real fluid velocity viscosity viscosity 

On plane coutte flow if the fluid is perfect the 

motion of the plates has--------on the fluid no effect  viscous effect speed no effect  

Shearing stress will be proportional to the rate 

of change of ------- speed pressure force velocity velocity

The force will be proportional to the area upon 

which it acts and it is known as ------- shearing stress tangential stress viscosity

 effect of 

viscosity shearing stress

In the effect of viscosity the shearing stress is 

denoted by -------- ψ  m t W t

The coefficient of viscosity is denoted by-------- ψ  m W t m 

A typical viscous stress is in the form  t=--------

- u/y  m m(u/y) m m(u/y)

Possible Questions                               
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The viscous force are of order ---- per unit area U/L m (U/L) m /L  mU m (U/L) 

The typical pressure force will be of order------ 

per unit area U
2

rU rU/L   rU
2     

 rU
2     

 In a Reynold’s numbers, the kinematic viscosity is --

---- g=m/r g=m g=1/m g=0 g=m/r

The non-dimensional parameter R=UL/g is called ---

---- viscous force pressure force  

 Reynold’s 

number

kinematic   

viscosity  Reynold’s number

The equation of continuity in a real fluid on a 

viscous flow is ------

 r/t +  

(/xi)(rvi)=0 

 /t +  

(/xi)(rvi)=0  

 r/t +  

(
2
/t

2
)(rvi)=0

r/t +  

(/xi)(r)=0  

 r/t +  

(/xi)(rvi)=0 

In the Navier stokes equation,when the fluid is 

incompressible,then r and m are----- equal zero not equal constant constant

The Navier stokes equation in vector form is ---

------------ dq/dt=F-p/r

dq/dt=F-

p/r+g
2
q dq/dt=F+g

2
q

dq/dt=F+p/r+g


2
q

dq/dt=F-

p/r+g
2
q

The equation of an Helmholtz equation of the 

viscous fluid is-------

de/dt=(e.)q+ 

g
2
e de/dt=(e.)q  de/dt=g

2
e   

de/dt=(e.)q- 

g
2
e    

de/dt=(e.)q+ 

g
2
e 

On the 2-D motion the equation of vorticity is --

----

de/dt=(e.)q+ 

g
2
e de/dt=(e.)q  de/dt=g

2
e  

de/dt=(e.)q- 

g
2
e    de/dt=g

2
e  

In a circulation on a viscous fluid the space 

derivative of the vorticity vector are-------------- small constant large infinite large 

The steady flow through an arbitrary cylinder 

under pressure is known as ---------

Hagen 

–Poiseuille flow viscous flow inviscous flow vorticity flow

Hagen –Poiseuille 

flow 

In the Reynolds number      is the principal 

parameter determining the ------ role of the flow 

nature of the 

flow order of the flow type of the flow nature of the flow 

The constant of proportionality, m depends 

entirely upon the physical properties of the 

fluid is called ________

typical viscous 

stress

effect of 

viscosity 

coefficient of 

viscosity

viscosity of a 

flow

coefficient of 

viscosity
An arbitrary volume of a fluid,the momentum 

of the fluid contained within the volume is ----- ∫vidv ∫ rvi dv  ∫ rdv  ∫ r2 vi dv   ∫ rvi dv 

The resultant value of an poiseuille’s law is ------ M=(πp a
3
)/4m  M=(πrp a

3
)/6m    M=(πrp a

4
)/8m M=(πp a

4
)/6m    M=(πrp a

4
)/8m 
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If we consider two infinite parallel 

planes.Aflow with pressure gradient when both 

planes are at rest then they are called as -------- pressure flow  

plane poiseuille 

flow coutte flow

plane coutte 

flow

plane poiseuille 

flow

If we consider two infinite parallel  planes.A 

flow without pressure gradient when one plane 

moves relative to the other such a flow is called-

--------- plane coutte flow 

plane poiseuille 

flow 

infinite plane 

flow

viscous plane 

flow plane coutte flow 

A flow is said to be ---------- if all fluid 

particles moving in one direction  parallel  perpendicular nonparallel zero  parallel  

A flow is said to be parallel if only one 

velocity component is ---------- zero non zero constant   variable non zero

A flow is said to be parallel if all fluid particles 

moving in---------- direction two three one four one

A flow is said to be parallel if only---------- 

velocity component is non zero two four three one one

Skin friction σ= ---------- μ/h μU μU/h U/h μU/h

Skin friction is also known as ---------per unit 

area circle sphere square    drag drag

In plane couette flow the -------------------is 

zero

temperature 

gradient  temperature 

pressure 

gradient  pressure pressure gradient

In------------------- the pressure gradient is zero

 plane poiseuille 

flow 

 plane couette 

flow   couette flow  poiseuille flow   

 plane couette 

flow  

 In ---------------------------the plates are at rest

 plane poiseuille 

flow  

plane couette 

flow  couette flow  poiseuille flow   

 plane poiseuille 

flow  

 In plane poiseuille flow the plates are at-------- motion  rest stable    nonstable rest

The -------------------for the drag of a sphere is 

given by D= 6 πμaU0
stokes formula  Greens formula Gauss formula    Laplace formula stokes formula  

The stokes formula for the drag of a sphere is 

given by D= ----------------- 6 U0 6 πμaU0 
6 πμa  6 aU0 6 πμaU0 

The stokes formula for the drag of a -------------

--is given by D= 6 πμaU0
circle flux sphere square sphere
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In steady flow the flow past a circular cylinder 

then the stokes equation reduces to ------- parallel perpendicular nonzero zero zero
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer

In a boundary layer characteristics  which 

streamlines far from the wall are displaced then 

δ1(x) is referred to as--------------

displacement 

thickness

momentum 

thickness

kinetic energy 

thicknesss friction thifckness

displacement 

thickness

The value of displacement thickness δ1(x)=------------

------- ∫u(1-(u/u1)) dy   ∫1-(1/u1)) dy  ∫1-(u/u1) dy

 ∫(u/u1)(1-(u/u1)) 

dy   ∫1-(u/u1) dy

When separation ocurrs in which circumstances the 

boundary layer approximation is suspect in such 

case is _________ 

displacement 

thickness 

momentum 

thickness

kinetic energy 

thicknesss friction thifckness

momentum 

thickness

A momentum thickness δ2(x) is defined for 

incompressible flow as   --------- ∫u(1-(u/u1)) dy  ∫1-(1/u1)) dy  ∫1-(u/u1) dy 

 ∫(u/u1)(1-(u/u1)) 

dy   ∫(u/u1)(1-(u/u1)) dy  

A physically significant measure of boundary layer 

thickness is --------

displacement 

thickness

momentum 

thickness

kinetic energy 

thicknesss friction thifckness

kinetic energy 

thicknesss

A measuresthe flux of kinetic energy defect within 

the boundary layer as compared with--------- viscous flow steady flow  inviscid flow

incompressible 

flow

incompressible 

flow

The kinetic energy thickness is defined as δ3(x)=-----

- ∫u(1-(u/u1)) dy ∫1-(1/u1)) dy   ∫1-(u/u1) dy 

 ∫(u/u1)(1-(u
2
/u1

2
)) 

dy  

 ∫(u/u1)(1-(u
2
/u1

2
)) 

dy  

The wall shearing stress is defined as ------- μ δ τw ρw τw

The skin friction  τw=------ (∂u/∂y)w μ(∂u/∂y)w  δ(∂u/∂y)w   (∂
2
u/∂y

2
)w         μ(∂u/∂y)w  
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The onset of reversed flow near the wall takes place 

at the position of zero skin frction.such a position is 

called a position of ------

boundary layer 

friction 

boundary layer 

characteristics 

boundary layer 

separation     

 boundary layer 

flow

boundary layer 

separation     

Kinematic viscosity is denoted by ----- μ=γ/ρ  γ= μ/ ρ    ρ= μγ    γ= ρ μ       γ= μ/ ρ   

Enthalpy is defined as ----  I=E+P   I=E-(P/ ρ) I=E+(P/ ρ)   I=E+( ρ / P)    I=E+(P/ ρ)  

Thermal conductivity is denoted by --------- p I  ρ K K

Reynold’s number is defined as -------  R=U/ γ R=L/ γ   R=UL/ γ     R=U γ / L  R=UL/ γ    

Viscosity is a function of temperature and ----------- pressure mass density viscosity pressure

Kinematic viscosity is a function of -------and 

pressure pressure temperature density force temperature 

The rate of increases of the boundary layer 

thickness depends on ------ ∂p/∂x   ∂q/∂x  ∂p/∂y  ∂q/∂y   ∂p/∂x  

The rate of -------- of the boundary layer thickness 

depends on boundary gradient change not change increase decrease increase

The layer in which -----is  called boundary layer  ∂u/∂y  ∂v/∂y ∂u/∂x  ∂v/∂x      ∂u/∂y 

Kinetic energy thickness is also known as kinetic 

energy --------- linear equation laplace equation integral equation definite equation integral equation 

------- is called the pressure coefficient  cv Pc  VC cp cp

-------- have zero velocity at the walls real fluids ideal fluid  viscous fluid inviscid fluid real fluids

 Real fluids have-------- velocity at the walls negative positive  zero  nonzero  zero 

 Real fluids have zero  velocity -------- near to the wall opposite to the wall at the walls   befor the wall at the walls   

If the pressure  has ----then the boundary layer 

thickness increases rapidly decreases   change    nochange       increases increases 

.If the pressure increases then the---- increases 

rapidly boundary    

boundary layer 

thickness boundary layer boundary surface

boundary layer 

thickness 

If the ---------------increases then the boundary layer 

thickness increases rapidly pressure   density mass      force pressure   

If the pressure increases then the boundary layer 

thickness ------------- rapidly decreases  gradually increases increases 

 gradually 

decreases increases 

.-------- has no slip conditions real fluids ideal fluid viscous fluid inviscid fluid real fluids 

 Real fluids has -------- no slip conditions slip conditions

maximum slip 

conditions

minimum slip 

conditions no slip conditions 
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The velocity component is normal to the wall is 

small if ----- is small δ/2  δ/3  δ/4 δ/5 δ/2

The velocity component is normal to the wall is 

small if δ/2 is ----- normal small  parallel perpendicular small

 In the equation of boundary layer-------------------- 

normal to the wall is small temperature gradient  temperature pressure    pressure gradient pressure gradient

 In the equation of boundary layer pressure gradient -

------------------- to the wall is small parallel normal tangent  perpendicular normal

The relationship between the pressure and main 

stream velocity can be obtained by -------- beltramis equation linear equation indefinite equation

 Bernoulli’s 

equation 

 Bernoulli’s 

equation 

------ is the flux of defect of momentum in the 

boundary layer ρμ1δ2  ρμ1 ρμ1
2
δ2  μ1

2
δ2 ρμ1

2
δ2  

ρμ1
2
δ2 is the flux of defect of-------------------- in the 

boundary layer acceleration velocity mass    momentum  momentum

In the equation of boundary layer the velocity 

component is-----to the wall parralel perpendicular normal   tangent normal   

In the equation of ----- the velocity component is 

normal to the wall boundary   

boundary layer 

thickness boundary layer boundary surface boundary layer

In the equation of boundary layer the velocity 

component is normal to the wall is ----- normal  parallel small perpendicular small
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Coimbatore – 641 021.  

   SYLLABUS 
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Scope: This course has been intended to identify and use key concepts and fundamental 

principles of fluid dynamics, together with the assumptions made in their development pertaining 

to fluid behavior, both in static and flowing conditions. 

 

Objectives: To understand the fluids, their characteristics, Bernoulli’s theorem in steady motion, 

Complex Potential Navier-Stokes equations and to be exposed with Laminar Boundary Layer in 

incompressible flow. 

 

UNIT I 

Introductory Notions – Velocity – Stream Lines and Path Lines – Stream Tubes and Filaments – 

Fluid Body – Density – Pressure.Differentiation following the Fluid – Equation of continuity – 

Boundary conditions – Kinematical and physical – Rate of change of linear momentum – 

Equation of motion of an in viscid fluid. 

 

UNIT II 

Euler’s momentum Theorem – Conservative forces – Bernoulli’s theorem in steady motion – 

energy equation for in viscid fluid – circulation – Kelvin’s theorem – vortex motion – Helmholtz 

equation. 

 

UNIT III 

Two Dimensional Motion – Two Dimensional Functions – Complex Potential – basic 

singularities – source – sink – Vortex – doublet – Circle theorem. Flow past a circular cylinder 

with circulation – Blasius Theorem – Lift force. (Magnus effect) 

 

UNIT IV 

Viscous flows – Navier-Stokes equations – Vorticity and circulation in a viscous fluid – Steady 

flow through an arbitrary cylinder under pressure – StaedyCouettc flow between cylinders in 

relative motion – Steady flow between parallel planes. 

 

UNIT V 

Laminar Boundary Layer in incompressible flow: Boundary Layer concept – Boundary Layer 

equations – Displacement thickness, Momentum thickness – Kinetic energy thickness – integral 

equation of boundary layer – flow parallel to semi infinite flat plate – Blasius equation and its 

solution in series. 
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POSSIBLE QUESTIONS 

PART – B (5 x 6 = 30 Marks) 

Answer all the questions 

1. Prove that the velocity field u=yzt,v=zxt,w=xyt is a possible case of irrotational flow. 

2. Determine the stream lines and path lines of the particle u=x/(1+t) , v=y/(1+t) ,    

           w=z/(1+t). 

3. Derive differential equation of a stream line. 

4. Obtain  the condition that the surface F(r ,t)=0. 

5. Derive the differentiation following the motion  of a fluid. 

6. The velocity q    in a three dimensional flow fluid for an incompressible fluid is given  

           by q  =2xi  -yj   -zk  . Determine the equation of the stream line passing through the   

           point(1,1,1). 

 

 

PART – C (1 x 10 = 10 Marks) 

Compulsory 

1. The velocity components in a flow two dimensional flow fluid for an incompressible    

            fluid is given by u=e
x
coshy,v=-e

x
 sin hy. 

2. Show that the product of the speed and cross sectional area is constant along the   

            stream filament of a liquid in steady motion. 

3. Derive the equation of continuity. 

4.                                                                                            . 

5. Determine the restriction on f₁,f₂,f₃ if x²/a².f₁(t) + y²/b².f₂(t)+z²/c².f₃(t)=1 is a possible      

             boundary surface of a liquid. 
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UNIT-II 

SYLLABUS 

Euler’s momentum Theorem – Conservative forces – Bernoulli’s theorem in steady motion – 

energy equation for in viscid fluid – circulation – Kelvin’s theorem – vortex motion – Helmholtz 

equation. 
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where D/Dt is the convective derivative, ρ is the fluid density, p is the pressure and Φ is the potential 

for the body force. These are the Euler equations with a body force. 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Convective_derivative
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POSSIBLE QUESTIONS 

PART – B (5 x 6 = 30 Marks) 

Answer all the questions 

1. Prove that the rate of change of total energy,kinetic energy,potential energy,intrinsic  

          energy of any position of a compressible inviscid fluid as it moves about is equal to the  

          rate at which work is being done by the pressure on the boundary Ω is constant w.r.t  

          time. 

2. State and prove Kelvin’s theorem. 

3. Explain Bernoulli’s equation. 

4. Obtain the Equation of motion interms of verticity vector when the force is     

            conservative. 

5. Derive Euler’s generalised Momentum theorem. 

6. Derive the Helmholtz equation of vorticity. 

 

PART – C (1 x 10 = 10 Marks) 

Compulsory 

1. Explain Energy equation. 

2. Explain Beltrami’s flow. 

3. Derive Equation of motion when the force is conservative. 

4. Explain Circulation and rate of change of circulation. 

5. Derive Euler’s equation of  motion. 
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UNIT-III 

SYLLABUS 

Two Dimensional Motion – Two Dimensional Functions – Complex Potential – basic 

singularities – source – sink – Vortex – doublet – Circle theorem. Flow past a circular cylinder 

with circulation – Blasius Theorem – Lift force. (Magnus effect) 
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POSSIBLE QUESTIONS 

PART – B (5 x 6 = 30 Marks) 

Answer all the questions 

1. Discuss the flow for the complex potential w=z². 

2. Explain Milne Thomson’s circle theorem. 

3. Show that in an irrotational incompressible inviscid 2-D fluid flow both φ & ψ satisfy  

           the Laplace equation. 

4. Explain Sink and its complex potential strength of the sink. 

5. Discuss source in two dimensions. 

6. Discuss the motion for the complex potential w=iAz. 

 

PART – C (1 x 10 = 10 Marks) 

Compulsory 

1. In irrotational motions of 2-D, prove that (∂q/∂x)²+( (∂q/∂y)²=q.∆²q. 

2. Obtain the complex potential for the vortex. 

3. Discuss on source and its complex potential. 

4. A velocity field is given by q   = -xi   +(y+t)j   find the stream function and the stream line   

            for the field at t=2. 

5. Show that  x²/a².f(t) + y²/b².φ(t)=1 where f(t)φ(t)=constant is a possible form of the  

            boundary surface. 
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UNIT-IV 

SYLLABUS 

Viscous flows – Navier-Stokes equations – Vorticity and circulation in a viscous fluid – Steady 

flow through an arbitrary cylinder under pressure – Staedy Couettc flow between cylinders in 

relative motion – Steady flow between parallel planes. 
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Steady flow through an arbitrary cylinder under pressure 
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POSSIBLE QUESTIONS 

PART – B (5 x 6 = 30 Marks) 

Answer all the questions 

1. Explain Steady flow-through an arbitrary cylinder under pressure. 

2. Obtain the Helmholtz equations for vorticity of viscous fluid. 

3. Explain Vorticity of viscous fluid. 

4. Explain Navier Strokes equation. 

5. Discuss about Plane coutte flow. 

6. Explain about Steady flow between parallel plane. 

 
PART – C (1 x 10 = 10 Marks) 

Compulsory 

1. Discuss about Circulation in a viscous fluid. 

2. Discuss about Energy equation. 

3. Explain Reynold’s numbers. 

4. Explain about Steady coutte flow between cylinder in Relative motion. 

5. Explain the Lift force. 
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UNIT-V 

SYLLABUS 

Laminar Boundary Layer in incompressible flow: Boundary Layer concept – Boundary Layer 

equations – Displacement thickness, Momentum thickness – Kinetic energy thickness – integral 

equation of boundary layer – flow parallel to semi infinite flat plate – Blasius equation and its 

solution in series. 
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POSSIBLE QUESTIONS 

PART – B (5 x 6 = 30 Marks) 

Answer all the questions 

1. Explain the boundary layer characteristics. 

2. Explain the momentum integral equation. 

3. Explain the equation of boundary layer. 

4. Derive the kinetic energy integral equation. 

5. Explain the equation of boundary layer. 

 

PART – C (1 x 10 = 10 Marks) 

Compulsory 

1. Explain the displacement and momentum thickness. 

2. Explain the boundary layer separation. 

3. Derive the kinetic energy thickness. 

4. Explain the integral equations at boundary layer. 

5. Explain the Steady Poisuille flow. 

6.  
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