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The figures in the margin indicate full marks
for the questions
(A) Analysis—II ( Complex Analysis )
( Marks : 35)

1. (@) IS @ u(x, y)=cosxcoshy 9Bl &M
Foie | 2

Show that u(x, y)=cosxcoshy is
a harmonic function.

(b) B T FERT QR gEEAN 76 TEy
PR o9 7900 - 4

State and prove the necessary condition
for a function to be analytic.
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¥/ Or

s A

- f(®)=coshxcosy+isinhxsiny
51 LR Fo R - vhmz B

< §

Show that .
J{x) =coshxcosy +isinhxsiny

_satisfies Cauchy-Riemann conditions for

an analytic function.

M u=e*(xcosy-ysiny, @ FRT
Foe u+iv AfRT F 4

" If u=e*(xcosy-ysiny), then find the

analytic function u +iv.

©%J7 / Or

M|®™ f(z), zﬁﬂﬁtm‘ﬁﬂ'ﬂ,m.
s a

(a 752 )IRf(Z)F =232 -

I flz) is an analytic function of z,

then show that
a2 a2 .
—_ 2 ’
[8x2 +ay2]lRf(Z)I =2|f"(2) |2.
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2. (a} sl fan (i) w9 o1 W (u)ﬂﬁzwu 1+1=2
Define (i) Jordan arc and (ii) contour. A

() T g F: 2

Evaluate :

et

(c) vPFEAE IF I 0 | 2
Describe rectifiable arc. ‘
(d) TR Topmm By IR e T 6
State and prove Cauchy’s theorem.
&/ Or
R e Rege <o el T TS Pl
Al ‘

Find the derivative of an analytic
function at any point. - '

3. (@) =3RS : ' 1
_ Define pole.
(b) R R B R @) : . 3
Determine the kind of singularity of
(any one) :- }

(i) tani, atz=0

1-e%

—,atz— e '
l+e

(i)
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1
(c) z?,‘IW@,f(Z)—-—zMzz)wwa@a

fRer e F11 4

Find the Laurent’s series expansion for

"the function f(z)= in powers

z(l + z2)

of z. ,
(d) = R (R @en abr) : 5
Evaluate (any one) :
W 27 doe
. 0 a+bcos@’

.. cos20 do
i) , -l<a<l1
f J;;‘1 -2acos6 +a?

a>b>0

'(B) Mechanics
( Marks : 45)
(a) Statics

4. (@ 9B 7 Frev Ren Rye e w1 @B <
g Rxiel wgge ¥R 1R, forar ) 1
Write to which a system of forces acting
at different points of a rigid body can be
reduced.

(b) TEAS SeE o 2
- Define pitch.
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(© aﬁwmwmm@ﬁawﬁ@
v AR w4 7

Find the necessary and sufficient
conditions for equilibrium of a rigid
body. :

s/ or
o1 & Pies fF I 961 9 299 @@

oY NPT R T

Find the equation of the central axis of
a system of forces acting on a rigid body.

5. (@) SO IR K Fn 1

Define virtual work.

(b) TR TEITE y TF Y3 T 570 Qo 411 2

Establish the relation between y and y
in a common catenary.

(c) >THRYT THIR SRS ANt eifodt 1 | 7

Deduce the intrinsic equation of
common catenary.

_{YqA / Or

a1g 7S B T BHOPR AR @ I P

41|
Find the work done by tension or thrust ‘

of a light rod.
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(b) Dynamics

6. (a) T SR AR TR &N T

Define frequency of a simple harmonic
motion. :

(b) R WK A s e o

Write the geometrical representation of
simple harmonic motion.

(0 G IFe AN IR IENY AR wF TR
73 fre @R TenerTR AT )

Find the components of velocity along
and perpendicular to the radius vector
of a particle moving in a plane curve.

231/ Or

¥3o wioe S I GO IR @7 Sweay

3@ B IW UF WR T{9 *_IAS 549 |
FN9 Ao FfT w11

A particle describes a plane curve with
a constant speed and its acceleration

is constant in magnitude. Find the path
of the particle.

7. (@) CFENFFS @A e @b TR @ @
% B[ S W 1 AT oy |
In a central orbit, the velocity of

a parti.cle at any point varies to
a quantity. Write that.
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(b) @I FHI IF SN g F0) 6

Find the differential equation of central
~ orbit.,
' 5eqr / Or

G e F TR SB\S QA #‘tﬁ
r* =a" cosn® IF TP FI | TR @ AR
I

A particle describes the curve
r* =a" cosnfunder a force F to the pole.

Find the law of force.

8. (a GOl Qe K faa o 1
Define product of inertia.
() T AT I FA 4

Describe momental ellipsoid.

(c) TR ARACF T FEFR THO T P
o 5

Find the moment of inertia of a right
circular cylinder about its base. :

Y31/ Or

M <3-RfB 2a R COF Y %9 WHR
CINITEE @Rl 913 THOER AT T ST
fAdg T

Find the moment of inertia of a uniform
rod of length 2a and mass M about
an axis through the middle point and
perpendicular to it.
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