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Module-l
1 a. Evaluate:

2 6 4 - xl

I I I dz dy dx
() () 0

(06 Marks)

I I

b. Change the order of integration and hence evaluate f 1(l + y)dydx (07 Marks)
o Jx

c. Define Beta and Gama function. Prove that f3( Y2 , Y2 ) = IT (07 Marks)

2
OR

a. Find the area between the parabolas 1= 4ax and xL = 4ay, using double integration.
(06 Marks)

b. Derive the relation between Beta and Gama function. (07 Marks)

C. Find the volume of the tetrahedron in the first octant bounded by 4x + 2y + Z = 8, using
double integration. (07 Marks)

3
Module-2

-;;= (ysin z - sin x) i+ (xsinz + 2yz) J + (xycosz + l)k
(06 Marks)

a. A fluid motion IS given by
show that the motion is irrotational.

C. Find the directional derivative of the function <!> = X2 -v' + 2Z2 at the point P(1, 2, 3) in the
~ ~ ~

direction of the vector 4 i - 2 j + k (07 Marks)

4
OR

a. If a force F = 2x2y i + 3xy J displays a particle in the xy-plane from (0, 0) to (1, 4) along
the curve y = 4x2

. Find the work done. (06 Marks)

b. Using Green's theorem, evaluate I (xy - X 2 )Jx + X 'v dy where C is bounded by y = 0, x = 1
c

and y= x. (07 Marks)

C. Evaluate IF. dr by Stoke's theorem, where F = (x ' + y2)i - 2xyJ and C is the
c

boundary of the rectangle x = ± a, y = ° and y = b. (07 Marks)
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Moduie-3
5 a. Form partial differential equation by eliminating the arbitrary function from z = f(x2 + i).

(06 Marks)

a2z az C7
b. Solve ~+ ;)..,-6z = 0 , given that z = x and _.::::: 0 when y:::::O.ry 0 ~ , (07 Marks)

c. With usual notations derive a one-dimensional heat equation. (07 Marks)

OR
6 a. Solve: z > yq - xp (06 Marks)

b. Form the partial differential equation from
Z::::: fey + 2x) + g(y - 3x) (07 Marks)

~2o z "c. Solve: --::::: x-y subject to the conditions z(x, 0)::::: X1 and z(l, vr= cos y.
Cx~

(07 Marks)

Module-4
7 a. find a real toot of x tan x = -1 in (2.5,3) by Regula-Falsi method in four iterations.

(06 Marks)

b. Apply Newton's general interpolation formula to find u , . Given that Uo = 8, u i = 11, U4 = 68,
U5 = 123. (07 Marks)

3 (l~~
c. Evaluate f X4 dx by Simpsons -) rule. (take n = 6).

o ,3/
(07 Marks)

OR
-- "·S -3. Using Newton-Raphson-method. find real- root-of ·4x---cx = Q. which is-near to 2.(.n6 Ma-rks)

(
3)1" 0.3

b. Using Simpson's "8 rule, evaluate I ,J1-8x3 dx (n = 6) (07 Marks)

c. In the following table, values of y are consecutive terms of a series of which 23.6 is the s"
tenn. Find the first and tenth tem1S of the series:

~JI£@iJ3;.2 .~
(07 Marks)

Module-5

9 a. Employ Taylor's series method, to find y(O.I) from dy :::::y + e2
' with y(O) = 1 upto 3rd

dx
degree term. (06 Marks)

b. Apply the Runge-Kutta method of 4th order find y at x = 0.1. Given that

y(O) = 1, (h = 0.1)

dy ,
-=y+x·
dx

(07 Marks)
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y(O.I) = 1.06, y(0.2) = 1.12, y(0.3) = 1.21

(1+ 2 \. .2

y' = ~JY; y(O) = 1,

(07 Marks)

c. Find y(O.4) using Milnes predictor-corrector method, given

OR
10 a. Use Tayler's series method to iInd y(O.l).

Given dy =y+sinx: y(O) = 1 up to the tem1 containing x3.
dx (06 Marks)

b. Using Modified Euler's method find y(O.1), taking h = 0.05, given that
dy ~- = x ~+ y : y(O) = 1
dx (07 Marks)

dy y-x
c. Given - = -- y(O) = 1, find y(0.2) taking h = 0.2, using Runge Kutta 4th order

dx y+x
method. (07 Marks)

* * * * *
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