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for the questions

GROUP—A

( ANALYSIS—II )
( Marks : 35)

( Complex Analysis )

1. (@) s Fow sre fa 1

. Define analytic function.
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(b) (RS A
ubey =y® -3x2%y

<1 2P T |

- Show that u(x,y)=y3 —3x2y is a
harmonic function.

(c) 9B T FeRT @RE g 78 Ty R
o 340 |
State and prove the sufficient condition
for a function to be analytic.
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dy 0Jx ox oy

If ¢ and y are functions of. x and y

satisfying Laplace’s equation, show that
(s+1i?) is analytic, where

dy dx ox @
(@ msa
Show that
02 2 2
(——2 + L =4 4
x* 9y?) ozoz
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2. (a)

(b)

()

(d)
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(3)

iz e 1+1=2
(i) wRivza 3=

(i) TORFN IF

Define :

(i) Continuous arc

(i) Rectifiable arc

AT ST 51 4 S 0 | 2
Write two properties of contour
integration.

CIGFS z=09 A z=4+2i A

jzdza
C

Wﬁ‘ﬁw,ﬂ’ﬁz=t2+it. 2
Evaluate [Zdz from z=0 to z=4+2i

c
along the curve C where z=t2 +it.

3165 et @ e IR AT I 6
State and prove Cauchy’s integral
formula.

{1/ Or
A SRS A

Explain Riemann’s definition  of
integration.
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3. (a) (0% ToAmICo! fo | 1

State Taylor’s theorem.
(b) z=a® M f(T GBI TF WR, (ST AN
FNAz-aE|f(D]|> T 3

If f(2) has a pole at z=aq, then prove
that |f(g| >~ as z—> a.

WW/OrV
e Ml TR IWS SrEY TN SHeN
mﬂwmmﬁﬁﬁwww
N foran

. 1
-3)sin sy Z=-=2
(z-3) zZ+2 '

Find Laurent series about the indicated
singularity and write the name of the
singularity of the following function :

1
-3)si 5 =
(z—-3)sin 212 z2=-2
(c) ' SRCW Torra By IR o 7 4
State and prove Cauchy’s residue '
theorem.
(d) = P79 (R @en @or) » 5

Evaluate (any one) :
2% cos20
f IO 5+4cos9

a? +sin? 9
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GROUP—B
{ MECHANICS )
( Marks : 45)

( Statics )

4. (@ R =X +Y)+Zk <5 T 4R T A,
(o3 T B TR e B 292 1

If 1—5 =Xi +Y_’}'+ZIE be the resultant force

of a system of forces, then what will be
the direction cosines of the line of action

—)
of the resultant force R?

(b) @R e e O GO RN o
o1 ¢afEs forat | 1+2=3

Define central axis and write two
characteristics of a ccntral axis.

(c) TaRT RIS CFqS, (SN A
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5. (a)

(b)
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In case of changing the base point, show
that

(i) G =
- > - .
where R, R, G and G’ are usual

-
notations and C is the position vector of
the new base point.

9231/ Or

R o ez R Tree R, e $or
e frm IR o= R @ =1 ards
I@ WS A X2+Y%242%2 W@
LX + MY + NZ I o541, T L, M, N
' T 28T |

Whatever origin and the axes are
chosen, show that the quantities
X2+Y2+42% and LX+MY+NZ are

invariants for any given system of forces
acting on a rigid body, where L, M, N
are usual notations.

TS K@ ftdl | iR R e o |

1+3=4

Define displacement. Write three kinds
of displacement.

TSI IS SACh fora |
State the principle of virtual work.
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() TR TFIS x A A R I AR I 4
Deduce the relation between X and y in
a common catenary.

521/ Or
(T4ST G YR TFIR IR

x =clog (gﬁ)
: c

Show that for a common catenary
x =clog (l".ﬁ)
c

( Dynamics )

6. (a) e SRS e Fiken T | 1

Define simple harmonic motion.

(b) G N TS AT L aiGes
@9 F 999 g T ‘ 4

Find the angular velocity and
acceleration of a moving particle in a
plane curve.

yqr/ Or

a5 afeRe R v EEd afs IR
s=4asiny IF0 B IR sT &’ @
fge o Regb et Refi 1
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A moving point describes a curve
s =4asiny with uniform speed v. Find
its acceleration at any point s.

() b1 MM v W BT e S e
aﬁmwa‘mvaaﬁmlﬁmwm

" A particle moving with velocity v in a
simple  harmonic motion, makes
amplitude a and period T. Prove that

2 2
j:vzdt =\2n a
T

7. (@) FTWIFAR? 1
What is central force?

(b) Cﬁw@aﬁ@@awawmw; 3

Show that a central orbit ig

a plane
curve.

(c) Wﬁ'r@pww%@mw%ﬁm
R [ FE 1 e M ffRa g
(R @I @BRr) :
() p*=ar

(@) r% =2qp
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A particle describes the following curves
under a force p to the pole, find the law
of force (any one) :

() p*=ar

(i) r? =2ap

8. (o) e <& | ' 1

Define rigid body.

(b) T T BT ? | 1
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Which of the following is correct?

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

4 Ma?

() 3

.. Ma?
(@) =

.. Ma?
(iti) 3

MR v ame Ry
(R 1 BR) 4x2=8

(i) Mwﬁﬁé‘zammmﬁwm
B T TGER @Er oy ST
AT |

(i) 4T TR oMoty ey
AT |

Find the moment of inertia of the
following materials (any two)

() A uniform rod of len
mass M about an axig
extremity and perpend;

gth 24 ang
through an
cular to it
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(i) A uniform triangular lamina about
one side.

(iii) A rectangular lamina about a line
through its centre and parallel to
one of its edges.

* % %
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