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(A) Analysis—II ( Complex Analysis )

( Marks : 35)
1. (a) 9B1 Sa Fo9 SRMbREON g i | 1
. Define continuity of a complex function.
(b) & Fore IP-AW T B |
Write the Cauchy-Riemann equation in -
polar form.
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2. (a)

(b)

(c)
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dz
oredl T — TR@ |
dz
Show that % does not exist.

u=cosxcbshy§ P YA FAq [y
9

Find the harmonic conjugate function of
u =cosxcoshy.

%41 /Or

ST @ 7 T-RRA2 O TR wom
£33 | '

Show that an analytic function with
constant modulus is constant.

oW 3G e |

Define Jordan curve.

WW@WW{@m.

State Cauchy’s integral formula of
multiconnected regions, .

. _ ) dz
IZ al rmmlawm
Ry 7111 :

Find the value of the integral .[ &
zZ—-a

round a circle |z-a|=r
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(3)

(d) IMBI Torerm TrEe TR e F 6
" State and prove Cauchy’s theorem.

e <T /Or

MYRTOIE FFE P RS C ARTR ege
o e[S I T f(2) WolE =, om
o TN A

it ¢ F@ 4
fa) 2mi ) (o-a)? | 6

If f(z) is analytic inside and on the
boundary C of simply-connected region R,
then prove that '

fla)=-1 @ 4,

2mi ¢ (z-a)?

3. (a) Wf(z)aweﬂ%wwmﬁm 1
Define singularity of a function f(2).

(b) ¥

f(z)=zzz:22 g !

' Write the pole of the function
‘ 2_ 2

_z°-a
fa)===2
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(4)

fc) sinl ¥R SAfTOR agfs Pfy 7 | 2
Find the nature of the singularity of
the function sind.

2.
(d) 22 2Wz=iaﬁ"‘1§%ﬁﬁ‘f§ﬂl 3

z° +a
Find the residue of the function

z2

22 + g2

atz=ia.

(e) wﬁmaﬁwmﬁﬁw: 6

Evaluate any one of

the follow
integrals : 0110wmg

21 c0s20 do
U IO 5+4cos6

(i) fo’,‘e‘“secos(rw +sin6)dy, ne

P7/143 ( Continued )



(5)

(B) Mechanics
( Marks : 45)

(a) Statics

4. (a) @I S far : | )
Define wrench.

(b) @O °rRfS FWIN RRR AAGRN SF e
5 foran | )

Write the necessary and sufficient
condition for a system to be equipollent.

c) 9O@ @A AT I IS Ay =01 6
Find the moment of a force about a line.
%<1 /Or
G A SO & 391 R Ry e
5 Fef 401 6

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

e PR NPT B FACS W F o
b1 991 Tewmy 0 , .
Write one force which can be omitted in
forming the equation of virtual work.

S=Ctanyd R @wm ﬁ"@ IFO

e Ay 0 ' )
' Find the radius of curvature at any point

of a catenary S=Ctany.

5. (a)

()
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(6)

() e e e ' 2 .
Define virtual work.

(d) YRT ITGIFR ORI AP 5wt 41 1 6
Derive the Cartesian equation of
a common catenary.

{1 /Or

T4ST @ GO S DRA SR ASS (I
et I [ | | 6
Show that the total virtual work done by
tensions of an inextensible string is zero.

-(b) Dynamics

6. (a) SWoNE IFO MS T QIA FIR TR IFNA
Tore o | 1

-Write radial component of acceleration
of a particle moving in a plane curve.

(b) R TS AT FT gw oy | 1

Define frequency of a simple harmonic
motion. '

(c) @ RS MY x =acosJut IR aAfeH
9 6

Establish the equation x =acos\jt in
a simple harmonic motion.
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7))

=T/ Or

AT 9T TR P W [WR a7 e Ry
T R /1 Q3 B 291 Ar w19 o, 3
MM, TR I e Rt Soner ey
el ‘ 6

The velocity of a particle along and
perpendicular to the radius from a fixed
“origin are Ar and p. Find the path,
radial acceleration and transverse
acceleration of the particle.

7. (@) &2 TR A 1

Define central force.

(b) WWW#MWI 6

Derive the equation of central forces.
S2{1 /Or

T @8 T G R R o R Rl
o1 ~Rafe =, cos w7 fdy w11 6

If the central force varies inversely as
‘the square of the distance from a fixed
point, then find the orbit.

/
8. (0 (xy2 RS m ST x-9% Aogs oo
S o | 1

Write the moment of inertia of mass m
at the point (x, y, 2) with respect to x-axis.
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(8)

(b) ETO BT @ A | 2
Define product of inertia.

(€ T RIgaeR FoR_ qOF IR AT TTOl
aEe AT : 7

Find the moment of inertia of an uniform
triangular lamina about one’side.

- g4 /Or

we TGN AT TR Toe STEe IR el
01 7

State and prove the theorem of
perpendicular axes of moment. ‘

s %k
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