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PO7MA103 Applied Mathematics for Thermal Engineering

Time: Three Hours
Answer ALL Questions:-

PART — A (20~1 =20 Marks)
1.IfF (f(x)j = F(S), then F (f(x-a)) is
A) e F(S)  B)e T F(S) C) % F(S)
2. IfF (f(x)) = F(s) then F (f (x) cosax } is
A)F(sa) B) F(sa)+F(+a) € [F(sa)+F(s+a)]
3, If F [f(x)] = F(S) then F [f (ax)] is
Ay F(<) B)2F () C) = K(s)

4, The one dimensional heat equation is

du _ du du : Eig_ i _du
A) v a: B) ax Kz Ok ar
5. The Euler’s equation is
8f _fp8fa. 2f Eréfao
A) e :x{a;.-.-‘ U B) R :;.-[a_-.-:] 0
ar & p 8F 4 éf & opd]y _
C) ;;JF";[E,:T,}*O D) ‘E;f'j}_,{a_xjﬁo

6. The short distance between two points in a plane is

A) Curve B) Straight line () Tangent

ot VL. s :
7. The necessary condition for I =07 fix,xy va,........ v ot

eXtremum is

df 2 aF ay i@
A) - T(55)=0 B) = =(0) Oy -2

D)

D)

[ERE

Maximum Marks: 100

— F(S)

[F (s-a)-F (s +a)]

D) l F (as)
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D) Chord

v, ) &x to be an

£)#0 D) GH-(75) =0

8. A geodesics on a surface is a curve along which the distance between any two points of the

Surface ig

A) Minimum B) Maximum C) neither maximum nor minimum D) Saddle point
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9. The Laplace equation is

A)Vo=z0 B)¥ ¢ =1 Cyv-¢d=0 D)v-¢o =1
10. The point at which veiocity is zero is called

A) Saddle point  B) stagnation point  C) critical point D) invariant point
11. The function ¢ = sinx coshy is

A) Analytic B) not analytic C) harmonic D) non harmonic

12. The Cauchy Riemann equations for ¢ + 13 is

A) B=Yy, Oy= 1Yy B) ¢x=tiy, ¢y=uy C)dy=—yy, Sy=wx D)ox=y,, Py ==
13. The sufficient condition for Gauss Jacobi method to converge is

A) Diagonal matrix ~ B) Unit matrix C) Diagonal dominant D) Upper triangular matrix

14. Solving the equations  5x+4y = 15, 3x+7y = 12 by Gauss Jordan then the value of x and y
are

A) 4478, 1.652 B) 1.478,0.652 () 2.478, 0.652 D) 2.478 ,1.652.

15. The rate of convergence in Gauss - Seidal method is.......... times than that of Gauss
Jacobi method.

Al B)2 O3 D)4
16. In Gauss elimination method the augmented matrix is converted to

A) Lower triangular B) unit matrix C) upper triangular D) diagonal matrix

17. The Liebmann’s principle is

Au ]_J_(nH) :% (uiHJ(n) + Ui-l,j(n) Jruid_ﬂ(n) +u ld__l(n) )
Bju iJ_(u+l) :_} (ui,j(n) + Ui-l,j(n} +UiJ+1(I]) +u l\j-l(n) )
Cyu ;" :’j" (Ui + i ™ g™ Hu g ™)
Dyu, " :"} Wi ™ + i ™ 4 ™)

I8. In fintte difference explicit formula the limit for 2 is

A)-1<A<0, B)-l1<i<l, C)0<A<l,

(i) Fy

22. a. (i) Usi

(ii) Fin,




1y |

19. The Schmidt’s formula for solving the heat flow equation is
A)Uij+ =AU H1-2A )i AUy B)uij = uipegj H1-2A)u i+ i
C) uijn =h i, HIF2A)ui AU D)uijii =AU HIH2M)uij-Au iy
20. The standard five point formula to solve Laplace equation u ¥ yy =01is

1
= Uiy Wi W e Wi |

A)ui,jzf+ [Wij-Uisrj-Wigl-Wij] B) uj =7
C) ui,j:{' [ Wit Uit ] Duij= [Uiags Wit uijat i ]
PART B (5= 16 = 80 Marks)
21. a. Solve the heat conduction problem by using Fourier transform

UK Uy Oux= o, 10
U, = Wo ,t=0
u(x,0)=0 ) 0=x=w,
u, %“— tends to zero as x— (16)
(OR)
21. b. (i) Find the Fourier transform of f(x) defined by
flx) =] 1 [x|<a
0 |x|>a

- - mpe A
SR} P i Sl S

and hence evaluate f_ .. - (8)
(ii) Find the Fourier sine transform of f{x) defined by
f{x) = 0 0<x<a
X a<x<b
0 X>b (8)
22, a. (i) Using Ritz method solve the boundary value problem
y U —y+x=0,(0<x £1)y(0)=y(1)=0. (8)

(i) Find the curves on which the functional
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foli").-":' + 123y} dy with y (0) =0 and y(1) =1 can be extremised.

(OR)

{1,

S oo
)7 04t quch that

M‘

‘.:-' ,‘L.s.\.'
|20 2y + (= §7 4
1Y

(16)

22. b. Show that the functional .
x{0)=0,x ('-_}) =-1,y(0)=0, y (-_- )=1 is stationary for x = - sint, y = sint.

23. a. Find the complex potential due to a source at 7 =-a and a sink at z = a of strength k,
(16)

(i) Determine the equipotential lines and stream lines graphically

(i1) Find the speed of the fluid at any point,
(OR)

23.b. The complex potential of a fluid flow is givenby N (z) =V, (z +G_-:-) where Vg and ‘a” are

positive constants.
(i) Obtain equations for the stream lines and equipotential lines and represent them

graphically
(if) find the velocity point and its value far from the obstacle.
(1

(i1i) Find the stagnation point.
24. a. (i) Solve the following equations by Gauss — Seidel method
2x-3y+20z=25

20x+y-22z=17; 3x+20y-z=-18;

X-2y+9z=8

k)

(ii) Solve the following equation by Gauss Elimination method

3x+y-z=3; 2x-8y+z=5
(OR)

24. b. Solve the following system of equations by Factorisation method

3X[+2X2+7X3 =4 2X1+3x5 X3 = 5; 3x 4%, + X3=7
+10) over the square with sides x = 0

25.a. Solve the Poisson equation 3y = =10y~ 4 y]
y=0,x=3 and y =3 with u = 0, on the boundary and mesh length = 1,

(OR)
b. Solve u = u,, by Crank - Nicholson method subject to

R e ok ok ok ok ok

u(x,0)= 0, u(0,t)=0, and u( 1,t)=t for two time steps.

6)

(8)

(8)

(16)

(16)

b

3

9

10)

i1).




