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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) b1 T f(z) CICaRT (AR LIS 56 Bt 1

. Write the necessary conditions for a
function f(z) to be analytic.

(b) GRS A f(z) = xy +iy FA0 FoRF =@ 3

Show that the function f(z)=xy+iy is
not analytic.
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(A) Analysis—II ( Complex Analysis )
( Marks: 35)
1. (a) B T f(2) ReRF AR AEEAR 56 T 1

Write the necessary conditions for a
function f(z) to be analytic.

(b) RS @ f(2) = xy +iy FC01 (R 71 3

Show that the function f(z)=xy+iy is
not analytic.
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(2)

(c) @O FRT Tome FB-Jw ANw »/w
PR =7 40 6

Derive the polar form of Cauchy-Riemann
equations of an analytic function.

%1 /Or
IM u=e *(xsiny-ycosy), =@ v iy
F91, IS f(2) = u +iv FCART T 27 |

If u=e *(xsiny-ycosy), then find v
such that f(z) =u+iv is analytic.

2. (a) S IGT W fE | 2
Define Jordan curve.

(b) z=0F °F z=4+2i ¢ z= t2+zta:$3ﬁ
j Zdz 3 TN Wefa 3911

Evaluate .[c zdz from z=0 to 2=4+2i
along the curve z= £2 +it.

(c) <°f5T Sorimg Brad IR o /11 6
State and prove Cauchy’s theorem, °
| 1 /Or

ARSI TEE §E R foge ws Rwrs ¢

Tt 961 T f(2) CIIRT =, (O &AW 77 @
§ f(2)

2ni C(Z a)n+l

ftla)=
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(3)

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

ngyo b f(2)
frla= 21ti§c(z—a)"+1 @

3. (a) (%R Beromg Soay 401 1

State Taylor’s theorem.

(b) @Bt RCART T (N RS o o 1
Define pole of an analytic function.

(c) €51 QATRT TSRO e fean o 1
Define residue of an analytic function.

(d) z=iaﬁ"i@—21———

o +a2)2awmﬁ°fawn 2

1
+a

Find the residue of at the

(22 2)2

point z=ia.

(e) aﬁmmﬂz):b 1

z2 +2az+b

a1 1 | 2
Find the poles of the function

Flz) = —s—

bz +2az+b
in a unit circle.

THAA] (A9
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(4)

_ 1
0 121<13 T flz) = s ¥ A

e ReR F911- 6

1
d P | t’
Expand f(2) Zr )73 in a Laurent’s

series for |z| <1.

<1 /Or
2
= waﬁfon - do
X 1+a“ -2acosH
0<a<13I I+ [efg w111
27 do
Evaluate , 0
IO l1+a? ~2acos6 sa<l

using contour integration.

(B) Mechanics
( Marks: 45)

" (a) Statics
4, (a) AW I ANAN FHW SPFY ixw foy |

Define the central axis of a system of
coplanar forces.

1

(b) TiRo vizen e | 1
Define pitch.
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(S)

(c) R, ¥ R, T I/ &1 19 6 Tee, Fidey
oG ({EF T T | 2
Write the resultant of wrench of two

given forces R, and R, inclined at an
angle 0.

(d) <B1 G TS fF I ¢ 4 AMA (TR T
AR [T T4 1 6

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

531 /Or

ﬁmwaﬁﬁwmﬁmwmm
e BT T I W <1 R R[S
I R, I wF @ PR [FRE O
a3 |

Prove that any system of forces acting on
a rigid body can be reduced to a single
force together with a couple whose axis
is along the direction of the single force.

5. (a) ISP PR A fimm | 1
Define virtual work.

(b) T ST e A 1
Define axis of catenary.
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(6)

(c) aﬁm&rﬁqm—yw s3I WE ew ey
1 3

Find the relation between y and s in a
common catenary.

(d) <O TR THIR RS Al e 11 5
Derive intrinsic equation of a common
catenary.

G311 /Or
GO #ITGe] 7% BieA 1 PRI Nefr 31 1

Find the work done by tension of a light
rod.

(b) Dynamics

6. (a) WWWWWWW : 2

Deﬁne frequency of a snnple .harmonic
motion.

(b) ﬂ%ﬁmmﬂi%wm¢m(r e)ﬁ'@
W @ e e @t Refg w1 6

Find the radial velocity and transverse
velocity of a particle moving in a plane
curve at any point (r, 9).
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(7))

3T /Or

GF SN IFS BT FN GO S W @
R = IF SR G W | ©opfF
CHIAP 391 &9 | IGC0T Fefa 3

A point moves in a plane curve, so that
its tangential and normal accelerations
are equal. The angular velocity of the
tangent is constant. Find the curve.

7. (@) @8I e f : 1
Define central force.

() 3 BT FIR REB 1 =a(l +cosh) W, (B
creea 3o R g 1) 6
Find the law of force to the pole if the

path of the particle is r = a(l +cos#).
331 /Or

o1 T ¥ ORFF [T NI I Toite] AR
T, TS ASCIY (I TP | x o ¢ 7

e I N 10

A particle falls under gravity from rest in
a medium whose resistance varies as the
velocity. Find a relation between x and ¢

QTG G FACATE (I I T Y59 Hgea]

8. (@)
faari 2
Define moment of inertia of a body
about a line.
{ Turn Over )



(8)

(b) Oy ¥ Oz T IATHF m S A I5I Y4
e forat | 1

Write the product of inertia of a body of
mass m with respect to Oy and Oz axes.

(c) TEORFR 6 R x-TF AICE Too| g
s 791, R oerems @mefi R (R I 1 -
WSRO LI AN | 7

Find the moment of inertia of g
rectangular lamina about x-axis, which
passes through the centre of the lamina;
x-axis being parallel to one of its edges.

LA & ¢
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