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1. Finite difference approximation of a—? = 37”; over a rectangular mesh (x=mh jt=nk,

(
%) is represented by Ut = (1 —2r)UR +r(UZ,, + U, )with

order terms.Using Taylor series expansion, obtain the local error,

[16]
2. Apply the first law of thermodynamics to an infinitesimally gfall ent
moving with the flow to obtain the energy equation in terms al energy. [16]

m,n are integers,r=
2nd

3. Show that the mapping governed by the differentialgeq 0,V = % ,
maps uniformly spaced circles into a uniform re u id in the computational
plane. [16]

4. (a) Comment on the statement th m al aerodynamics is also termed
numerical experiments in the e @f Aerospace Engineering. Justify the
statement with at least, example. What are the specific advantages?

F

(b) Comment on the 4
vehicles with one

act o on the problems of aerodynamics of road

[16]

5. Find the chaza 0

.d.e. given by % + 3aa;gy + 2273 =0 [16]

. . . 2 .
iffégential equation 2L = a 2L represents unsteady thermal conduction
ot ox?’

sion. Find the type of partial differential equation & solve the equation.[16]

7. Consider the function ¢(z,y) = e + ¥ .Consider the point (x,y) =(1,1).Use first
order central differences, with Az=Ay=0.02, to calculate approximate values of
%and %‘5 at (1,1).Calculate the percentage difference when compared with the
exact solution at (1,1). [16]

8. Consider the conservation form of equations of motion in fluid mechanics. How do
these equations differ from the non-conservation form of these equations? Hence
discuss the differences between integral and differential forms of equations.  [16]
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1. Apply the first law of thermodynamics to an infinitesimally small fluid element
moving with the flow to obtain the energy equation in terms of total energy. [16]

2. Find the characteristics of p.d.e. given by % + 38‘181; + ‘gi;z‘ =0 [16]

3. (a) Comment on the statement that Computational aero is @lso termed
numerical experiments in the language of Aerospace . Justify the

statement with at least one example. What aregth i vantages?
(b) Comment on the impact of CFD on the aerodynamics of road
vehicles with one example [16]

4. Finite difference approximation of 9 er a rectangular mesh (x=mh ,t=nk,

m,n are integers,r= +5) is repr ={1=-2nU2+rU}, ., +U 1)Wlth
Q”d order terms. Usmg Tayl ies expansion, obtain the local error. [16]

5. Show that the mappin ed By the differential equations V¢ = 0,V?n = % :
maps uniformly circleglnto a uniform rectangular grid in the computational
plane. [16]

6. The pagtial ial equation E = 04‘?9 9T represents unsteady thermal conduction

md the type of partial differential equation and solve the equation.[16]

7. Consider the conservation form of equations of motion in fluid mechanics. How do
these equations differ from the non-conservation form of these equations? Hence
discuss the differences between integral and differential forms of equations.  [16]

8. Consider the function ¢(z,y) = e + ¥ .Consider the point (x,y) =(1,1).Use first
order central differences, with Az=Ay=0.02, to calculate approximate values of
%and g—i at (1,1).Calculate the percentage difference when compared with the

exact solution at (1,1). [16]
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1. Find the characteristics of p.d.e. given by % +3 aa;gy + 2273 =0 [16]
2. Consider the conservation form of equations of motion in fluid mechanigs, How do

these equations differ from the non-conservation form of these e
discuss the differences between integral and differential forms

3. Apply the first law of thermodynamics to an infinitesimally id element

moving with the flow to obtain the energy equation 4 f total energy. [16]
4. Finite difference approximation of %1; = 227”; over ar mesh (x=mh ,t=nk,

2r)Up +r(U) 4+ Uy, )with

m,n are integers,r= /%) is represented by U,
i in the local error. [16]

274 order terms.Using Taylor series

5. Show that the mapping gove

rential equations V¢ = 0,V?n = % ,
maps uniformly spaced circlés i

iform rectangular grid in the computational

plane. [16]
6. (a) Comment st nt that Computational aerodynamics is also termed
numeri ts in the language of Aerospace Engineering. Justify the

mentywith at least one example. What are the specific advantages?

(b) Comgent on the impact of CFD on the problems of aerodynamics of road
vehicles with one example [16]
7. The partial differential equation %—f = 042275, represents unsteady thermal conduction

in 1-Dimension. Find the type of partial differential equation and solve the equation.[16]

8. Consider the function ¢(z,y) = e + ¥ .Consider the point (x,y) =(1,1).Use first
order central differences, with Az=Ay=0.02, to calculate approximate values of

%and %(5 at (1,1).Calculate the percentage difference when compared with the
exact solution at (1,1). [16]
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1. The partial differential equation %—f = a%, represents unsteady thermal conduction

in 1-Dimension. Find the type of partial differential equation and solve the equation.[16]

2. Show that the mapping governed by the differential equations V2¢
maps uniformly spaced circles into a uniform rectangular grid i e cof
plane.

mechanics. How do
offthese equations? Hence
rms of equations.  [16]

3. Consider the conservation form of equations of moti
these equations differ from the non-conservati
discuss the differences between integral and,diffe

4. (a) Comment on the statement th m al aerodynamics is also termed
numerical experiments in the e of Aerospace Engineering. Justify the
statement with at least, example. What are the specific advantages?

act ofCFD on the problems of aerodynamics of road

(b) Comment on the 4
[16]
: 9%u 5%u FPu
.d.e. given by %5 + 3 + 57 =0 [16]

vehicles with one
5. Find the ch ag;;i 0 i =
6. Consid@r thefuction ¢(z,y) = e + e¥ .Consider the point (x,y) =(1,1).Use first

dzxdy
order cemfral differences, with Az=Ay=0.02, to calculate approximate values of
%and g—zj t (1,1).Calculate the percentage difference when compared with the

exact solution at (1,1). [16]

7. Apply the first law of thermodynamics to an infinitesimally small fluid element
moving with the flow to obtain the energy equation in terms of total energy. [16]

.. . . . 2
8. Finite difference approximation of %;‘ = 377; over a rectangular mesh (x=mh ,t=nk,

m,n are integers,r= 7) is represented by Ut = (1—2r)U" +r (U, + U _;)with

hZ
27 order terms.Using Taylor series expansion, obtain the local error. [16]
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