Ex/ET/MATH/T/114/2018
B.E.T.C.E. Examination, 2018
(1ST YR, 1ST SEM)

MATHEMATICS - |IG

Full Marks : 100 Time: Three hours
Answer any question 1 and any six from
the rest. 446 x 16 =100

1. Show that the following function is not differentiable but C-R equation
satisfied at z=0 :
ry .
1) = { g if2 £0
" 0,ifz=0

2. (a) Define Harmonic function. Show that u(x,y) = 2x-x3+3xy? is
harmonic and find its harmonic conjugate and corresponding analytic
function.

(b) Show that an analytic function in a region with constant modulus is
constant. : ' _

(¢) Prove that the real and imaginary parts of an analytic function are
harmonic. 8+4-+4

3. (a) Evaluate
- [ f @)z,
where
f(2) =y —x—i3a2?,

and C is the line segment from z=0 to z=1+1i.

[ Turnover
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(b) Evaluate using Cauchy’s integral formula.

(1)

e B

St~z
/ T R— dz
o=

where C is the unit circle.

(ii)
j e* + zginhz
¢ (z—1m)?

where C is the circle | 2 | = 4. (6+5+5)

dz,

4. (a) Define singularity of a function f(z). Determine and classify the
singular points of the following functions

1 .. 1 z

(1) zex  (if) -1 )

e —1

(b) What is the residue of a function f(z)?
{c) Calculate the residue of the following functions at the poles

z+1 e

i) — ) ——— 246
(©) 21— 2z (i) 22(22 + 9) (8 -F24-4)
5. Evaluate using Cauchy’s Residue theorem
() '

: z
az,

Jo Z—-2)z+3)~
where C is the circle | z |= 4
(i)

3z —4
e P

where Cis thecircle | z [= 2 - | (8+8)

6. (a) Show that the necessary and sufficient condition for a vector
function ?(t) to have constant direction is

fz(t) x%l =50
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(b) Find the directional derivative of a scalar point function f(z,y, z)
along any line whose direction cosines are I, m, . (8+8)

7. (a) Find the angle between two surfaces
zy?2 =3z + 2% and 32—y +22=1 at (1,-2,1).
(b) Evaluate ‘

/( ?-d?,

where - _>
?:(xz—i—yg)z’ —2zy 7
and the curve C is the rectangle in the xy plane bounded by
H= =4 4= =0

(c)Ifo?f=Oande_B>:0,thenprovethatv-(zxﬁ)#o.

(5+7+4)

8. (a) If
7 =vi+ (2 - 202)] - ok,

(Y x 7).,

evaluate

where, S is the surface
*+y? + 22 =d,
above xy'plane.
(b) Show that
curl curl curl cu%lF = V4F where divF = 0.

(8+8)



