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General Instructions

(i) All Sections (A, B & C) are: to be attempte G
(i) Options, if any, are spec:iﬂed ln respectlve section

Sectlo'n A

[1x10=10]

Choose the correct answer as applicable. e

1. Where do we encounter_ partial differential equations in CFD?
a) Physical models b) Assumptions
) Governlng equahons d) D|scret|zed equations

2. What is the phy5|cal prlnmple behmd momentum equatlon?
a) Newton's second law of motion b) Newton’s first law of motion
c} Zeroth law of thermodynamics  d) First law of thermodynamics

3. Which of these is used to analyse the stability of a system?
a) Nusselt number b) Courant number
c) Peclet number o d) Von Neumann'’s method

4. What is the method us'é'd in CFD to sclve partial differential eguations?
a) Variable separation b) Method of characteristics
c) Change of variables d) Discretization

5. Which of these equations is hyperbolic?
a) Unsteady Navier-Stokes b) Steady Navier-Stokes
¢) Steady Euler d) Unsteady Euler

6. For which of the following purposes can an automobile company not use the

CFD tool?

a) Study heat transfer between its parts
b) Increase aerodynamic performance
c) Increasing load capacity

d) Increasing fuel economy



7. MacCormack’s technique is

a) implicit, finite difference method b) implicit, finite volume method
¢) expiicit, finite difference method d) explicit, finite volume method
8. The approach of observing a moving fluid element from a fixed point in space
is called as approach.
9. The approximate value of y {(0.1) from dy/dx = x?y -1,y (0) = 1 is
a) 0.900
b) 1.001
¢) 0.802
d) 0.994

10. Adaptive grids change automatically based on

a) flow field gradients :
b) time rate of change of the flow properties A
c) grid gradients
d) time rate of change of the grfd po;_ )

Sectlo_l_)_ B

[2x5=10]

Five Questions of 02 Marks each
11.What is grid generatio )
12. Write steps mvolved in modelhng:of the_:.ﬂo__:. |
13. Explain _substantlal derlvatsve and wrlte the: notatlon for it.
14, What do you understand by ﬂnlte con rol volume?
15, Evaluate f dx usmg Simpson (3 one'thél.:rd rule.
_ Section C
Answer any 05 questions | [10x5=50]

16. Derive Navier-Stokes equation in conservation form.
17. Derive the non-conservation form of the energy equation,

18. (a) Apply Runge-Kutta fourth order method to find an approximate value of
y when x = 0.2 given that dy/dx = x + y and y = 1 when x = 0. (5)

(b) Explain in detail about the divergence of velocity? (5)

19, (a) Derive integral form of the continuity equation with Eulerian

approach. (5)
(b) Define CFD with its applications. What are its advantages? (5)



20. Apply Du Fort and Frankel method on parabolic partial differential
equation and show difference scheme for both.

21. Solve & i) in 0<x<5, t=0 given that u(x,0) = 20, u(0,t) = 0, u(5,t)

at  o%x?
= 100. Compute u for the time step with h = 1 by Crank - Nicholson method.
(10)

22. (a) Using Taylor series expansion, derive the finite difference approximations
for a first order derivative with forward, backward, and central difference
approximations. (6)

(b) Distinguish between truncation error, round-off error and discretization error.

(4)







