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MATHEMATICS
( General )
Course : 501
(A) Analysis—II, (B) Mechanics

Full Marks : 80
Pass Marks : 32

Time : 3 hours "’
The figures in the margin indicate full marks
for the questions

(A) Analysis—II ( Complex Analysis )

( Marks : 35)
1. (a) CRCiRe Foma wige f | - 1
Define an analytic function.

(b) GRS AU =y - 3x%y F0 WL | 3
Show that the function U =y> - 3x2yis
harmonic. ’ '

(c) FB-m W@ B e 58 e
M _ 6
State , and prove the necessary
conditions of Cauchy-Riemann
equations.
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(2)

| 7/ Or
e wewGL  Rdr o, @R
U=x°-3x>

Construct the analytic function, when
U=x®-3xy>.

2. (a) TS T, (4 O o @ A 1+l
Define line integral and closed contour.

(b) R @ PHrR Tes o : 5x2=10
Answer any two :

(@) <P S S Stee IR oW |

State and prove Cauchy’s integral
formula.

() W f(2), z3 D@ @RS T =0 f(2)
B @ AR C T uF T eww
ofeH1 Rpe wraftzd, (o8 o +91 @
[fadz=0.

o]

If f(2) is an analytic function of z
and f’(z) is continuous at each
point within and on a closed
contour C, then prove that

[fl@dz=0.
C .
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(3)

(iii) I D CFAS f(2) @B @FHRE TN W=
TR seees R @en 9B R z=a ©
o] D ¢FaS (ICIRT T, (e @

wa_ 1 ¢ flAdz
f‘“’.’znii__'(z_af
Show that f'@=-= | T2, i
“mic (z-4

f(2) is analytic in the domain D and
its derivative at any point z=a is
again analytic.

3. (a) e o (R corean wor) : 1+1=2
SRFEPIT SRS (Isolated
singularity), & (Pole), JRR®
SANMMSl  (Removable singularity),

I ER LHibgiio (Essential
singularity)

Write in short (any two) :
Isolated singularity, Poles,
Removable singularity, Essential

singularity
(b) (%R Totomch! Bl 1 f(Z) =sinz P z=%
e G T e @I F1 2+3=5

State  Taylor's theorem. Expand
f(2) =sin zin a Taylor series about z = %
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(4)

1/ Or
WEFoI  Somer el WR IRES

| f(Z)——————(z+1)(z+3)$1<|z|<3,ﬁmwn 5

State Laurent’s theorem and expand

_ 1 .
f(z)__—_—(z+1)(z+3)’ 1<|z|<3 with the .

help of this theorem.
22 - 2z'
(z+1) (22 +4)
W fAefg 3400 | 6

(c) f(&=

Fg SRME (residue)

2 —
Find the residue of f(2) = _zF -2z
z+1) (22 +9)
g/ Or 2
W g 11 :

27
0O a+ bsmB

, I a>|b|
Find the value of :

[ ifa>I
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(5)

(B) Mechanics
( Marks : 45)

‘(a) Statics

4 (@ F Screw) PrARTA? 1

What do you mean by screw?

(b) aﬁ@w—mwﬁﬁ“mwwmm
SR Fora | 2

Write down the equation of central axis
for a finite number of forces acting on a
rigid body.

(¢ T e abr e fan 7

Answer any one :

U] o 31 (1 TR 3ca b1 T T SR
ﬁﬁmﬁww—aﬂmﬁww o
TR RN T |

~ Prove that when a rigid body under °
the action of the three forces is in
equilibrium, the forces are either
parallel or concurrent.

(i) P R T P Bfeear |
Find the principal pitch of any
wrench.
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5. & @M PR e fa :

(6)

Answer any two‘:
(@) STe FT ANFIA oS Trorw IRI o

(b)

(c)

TEPTR T T4 |

Explain the forces which can be omitted

while forming the equation of virtual .

work.

JHE  (Cartesian) WRRI ARG ﬁw'

AR 2AfSST 0 1

Deduce the Cartesian equation of
common catenary.

1 trfre el @R fi oo 93w h Twere AR
o1 (R @, TR TR e 52 -z |
oyged- @ TR oeE shw e
2tan'lﬁ°fﬁ$n°ﬁ' @ IR R Bere wie

ﬁﬁ#ﬁﬂi@wﬁa%mnmwl;hhzw

12 - n? .
TS w, OTEN G (7Y @o |

w

A kite flying at a height h with a length I
of wire paid out, and with the vertex of
the catenary on the ground, show that at
the kite the inclination of the wire to the

ground is 2 tan~! %, and its tensions

5x2=10
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(7)

12 + h?
2h

there and at the ground are w

l2 2

2h
the wire per unit length.

, where w is the weight of

and w

(b) Dynamics

6. (a) Wmﬂﬁzﬂmﬁmwﬁeﬁaﬁ%
TeEy 90 1+1=2
Define simple harmonic motion and
mention its nature.
(p) R T @R Teq fua 6
Answer any one .
(i) wmﬂﬁ»\—swmaﬁaﬁmqm
TR o OB @ e @A
e (Y T L m, n. (TS @ ol
Ceied

27
l+n

cos™}
. 2m
The distances of a particle
performing SHM from the middle
point  of its path at three
consecutive times observed to be
[ m, n. Show that the time of the
complete oscillation is
27
l+n

cos'1 —
.2m

14p—2800/ 268 ~ (Tum Over)



(8)

(i) <O N2 quE I@m A IRy, WH
A2 =T F ASeId e w19 el
0

A particle is moving along a curve.
Find the acceleration along the
tangent and normal to the path of
the particle.

. (@) F+U=Z2—2 TR R T
u
TEFAR ANPI T F10 1 7
-Find the differential equation of a central
orbit in the form
d?u P
—+U=—
do> h2u?
7/ Or
(b) p/(799)? &N ¥CRI GO I V @i R

7awe Rl T (R | (YA (@ TR Y By
RO RIS T M ewoe @R T

. -1 o
sin
[VR{V2 —(2u/R)}1’2]
A particle under a central acceleration
u /(distance) 2is projected with velocity V

at a distance R, show that the path is a

rectangular hyperbola if the angle of
projection is

sin™! s
VR{V? - (2u / R}*/?
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(9)

8- ﬁm@ﬁwm: 5X2=10
Answer any two : '

(@) m@maWbmWMWaﬁ
Wa«fﬂmﬂwwgﬁﬁ*mﬁ{%
M a’b’

R

6 a2 +b?

Show that the moment of inertia of a
rectangle whose sides are a and b, and
mass M about & diagonal is

M a?b?
6 a? +b?

(b) Mwwzatﬁmmmwmzm
wwel gfF e T

Determine the moment of inertia of a
thin uniform rod of mass M and length
2a about one end.

() mqu@amﬁm@@ww

Find the moment of inertia of a thin
4 uniform rod about a line through its
centre and perpendicular to its length.

* kK
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