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1. Evaluate [[xy dx dy where A is the domain bounded by x-axis, the ordinate
A

x = 2a.and the curve x2 = 4ay.

2. Evaluate Ic: I{:I{:e”"“‘ dx dy dz

3. Write a condition for a line integral j: F.dF is independent of the path joining the

points A and B. Show that jf [(2xy + z°)dx + x?dy + 3xz?dz] is independent of
the path joining A and B.

4. Obtain a Fourier series for f(t) =1 -2, -1 <t < 1.

5. If Sis any closed surface enclosing a volume V and F = ax| + byj + czk , prove

that [[ FAds =(a+b+c)V.
$

6. Prove that for all values of x between —t and 1t

lx =Sinx —J—sinzx +~1—sin3x —lsin4x+ .........
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7. Find the Fourier cosine transform of f(x) = e,

8. Form the partial differential equation by eliminating the arbitrary constants

2 2
a and b from 22:*)(‘2‘+‘¥‘2“'
a b

9. Solve z = xy p? g2.
10. Find a particular integral of (D? — 4DD' +4D"?)z = e2*+Y,

PART-B

Answer one full question from each Module. Each question carries 20 marks.

MODULE -1

e 1 2-x
11. a) Change the order of integrationin|=| | xydydx and hence evaluate the
3
X

same. 6

b) Find the volume bounded by the cylinder x2 + y2 = 4 and the planesy +z =3
andz =0. 7

c) Apply Stoke’s theorem to evaluate [[(X+y)dx +(2x —z)dy + (y + z) dz]
C

where C is the boundary of the triangle with vertices (0, 0, 0), (2, 0, 0) and
(0, 3, 0). 7

12. a) By double integration, show that the area between the parabolas y2 = 4ax

and x2 = 4ay is 1—:—a2. 6

b) Using Green's theorem, evaluate 5[ F.dr counter clockwise around the
c

boundary of C where F = sin yT +cosxj and C is the triangle with vertices
(0, 0), (m,0)and (m, 1). 7

c) If F =xi+zj+yk ,evaluate [[ F.Ads by divergence theorem where S is the
]

hemisphere x2 + y2 +z2=4,z>0." 7
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13. a) If a Fourier series of e®* in the interval —nt<x < is

o = 2sinhan COSX COS2X COS3X | sinXx _2sin2x+33in3x_
2a a2 w1 8492 ats PR Figt it 3ak

T
28 . 1 & COS nNX
Show that coshax = —sinhan| —+ Y (-1)"——= |. 6
n [2&12 ;( ) n2+a2]

b) Obtain a Fourier series expansion for the function f(x) defined as

nx if0<x<1
f(x) = : 7
m2-x)if 1<£x<2°

c) Using the Fourier integral representation, show that

CSIINST)
0“‘1 n}rs
e

*

O
i i ¥ {:e
e () SIN X I -
J'o Tea? do = Ee x>0}, S TRWANDRUM T3
- 2, y

oS/

\

4"\"\4

iy .ﬂofl'tm
14. a) Obtain a Fourier Series expansion for ¥1-cos x in the interval -« <T‘2’ﬁ/

x for O<x<1
b) Find the Fourier cosine transform of f(x)=:2-x for 1<x<2. 7
0 for x>2

c) Find the Fourier sine transform of f(x) = % RAKED 7
0, x>b
MODULE -l

15. a) Solve (mz-ny) p+ (nx—12) g =ly — mx. 6

| 0%z 0%z 9%z
I -4 =161 r=—s5, 8= t=—. 7

b) Solve 4r - 4s +t =16 log (x + 2y) where Wl 3x0y and ¥

2

c) Derive the one dimensional heat equation in the form =— u_ o? o'u 7

2
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16. a) Solve (D? —D?) z = sin2x. , 5
b) By method of separation of variables, solve 4 2—u + g—u = 3u givenu=3e™Y
aX Y
when x = 0. 5

c) Atightly stretched, string of length 20 cm fastened at both ends is displaced
from its equilibrium, by impartius to each of its points an initial velocity given

by ux(20—-x) where p is a constant. Determine the displacement ata
distance x from one end at any subsequent time t. 10




