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Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1. Solve (D?-5D*+8D-4)y=0.

2. Find the particular int.e.gral of (D* =5D + 6)y = 2cosh 2x .

3.  What is the greatest rate of ¢ = xyz® at (1,0,3)?
4.  Find the unit normal vector to the surface % +y*—g=1at (,1L1).

5. If u(x,y) +iv(x, y) is analytic, then show that u(x,y) = ¢ and u(x, y) =c, are
orthogonal. ‘

6.  Show that f(x,y) = log yx* + y* is harmonic.
z—sinz

7.  Classify the singularities for the function flz) =

eZ

8. : EvaluateI

dz, where C is|z+3|=1.
ez2-1

9. Find L(\/— -—\%) |

10. State initial and final value theorem of Laplace transform.
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PART B — (5 x 16 = 80 marks)

Solve by the method of variation of parameters (D2 +a? )y =tanax.

(C))
Solve (x2D2 - 3xD + 5)y = x sin(log ). - | (8)
Or
»Solve %+2y+sint=0;%—"2x—cost=0. . (8)
Solve (D2 =2Dx 4)y = e* cos” x. : 8)
Prove that div (grad r") =nlp+1)r2, : 4)

Prove that curl (grad ¢) = 0, using Stoke’s theorem. 4)

Show that F = Zacyzsz7 + x223; + 3x? yzzﬁ is irrotational. Find the
scalar potential ¢ such that F = grad ¢. (8

Or

Verify Gauss divergence theorem for F = y{_+ x; + 2’k for the

cylindrical region S given by x% + y> =a%, 2=0, z=h. (8)

Find the work done in a moving a particle in the force field

F =3x% + (2xz — y); + 2k along the curve defined by x? =4y,
3x* = 8z from x =0 to x = 2. ' ' - ®

If f(z) is a regular function of 2z, then prove that

V[ = 4f @) ‘ , - ®

Find an  analytic function f( =u+iv, given that
sin 2x

2u +3v = ;
cosh 2y — cos 2x

®

Or

5 ; 73767



14.

15.

(a)

- ®

(a)

(b)

(i)

@

(it)

(i)

@

(i1)

Find the image of the infinite strip i<' y <—;— under the

transformation w = l ' : 8
- :

Find the bilinear transformation which maps the points z =,
z_=i,z=0 on to the points w;, =0, w, =1, Wy =©.. (8)

zdz

By using Cauchy’s integral formula, evaluate I >
‘ c(z-2)(z-3)" "

whereCislz-—Bl:%. (8)
2

By using contour integration, evaluate I
0

de
2+sin8’

®

Or

Find the Laurent series expansion of the function
- Tz -2 ; = :
z2) = : in the annular region 1<|{z+1|<3. 8
/@ 2(z+1)(z+2) & e 1) ®
> © 2 :
d :
By using contour integration, evaluate I - : (8
: 2 G ea it + b
b ol '
ot
Evaluate ﬂL dt. (8
t
0

Uéing Laplace transform, solve y"—4y'+8y=¢', given that

y(0)=2, y(0)=1. ‘ . ®)

@

(i)

Or

Using convolution theorem, find L‘{ﬁ] : (8)
s‘+a

Find the Laplace transform of the function

a sin wt, Oétsﬂ/w
f(t)={

- d fG+2zr/w)=f@1). 8
'0,_ rlo<t<2rlw ged g s ) 10} .().
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