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

Full Marks : 80
Pass Marks : 32/24

Time : 3 hours

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

1. (a) %mwmu 1

Writegd—"zu— in polar form.
(b) e FOR T SRwE Tof R S i1 1

Write the condition which is necessary
for existence of a finite derivative of a

complex function.
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(2)

€ e @ 23 R @G o TR AR
f(2) =|z| SATFTT T | 4

Show that f(2) =|z]| is not differentiable
for any non-zero value of z.

<91/ Or

M flz)=u+iv 9B RO Fo9 =W, @
YSa @, u BT 2T T |

If f(z)=u+iv is an analytic function,
then show that u is harmonic.

(d) W u=x-3xy?+3x2-3y% +1, (==
W wee wem T w1 a4
Ifu=x3-3xy? +3x2 -3y? +1, then find
the corresponding analytic function.

2. (a) TN TR 1o S @@ O Bt 1 2
Write the statement of Cauchy’s integral
formula to multiconnected regions.

(b) T{-JEFR IF |z| =13 -13 *RI 1 (A Iidz
fady w311 4
Evaluate Jédz along a semi-circulér arc
|z} =1from -1 to 1.

(o) T e @ Semy o om0 6

State and prove Cauchy’s integral
formula.
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(3)

§34qr/ Or

o1 391 (¥ (ACIRT FoIe TGS (IR |

Prove that derivative of an analytic
function is analytic.

3. (a) TSR RS o1 1
Define singularity of a function.

(b) SRR Al T AF b1 Fo TRAT
feram 2

Write an example of a function which has
removable singularity.

1 =
(z+1)(z+3)

e RER 340! 4

1 .
E d f(z) = ———— in a Laurent’s
xpand fl2) = "0l 3

series for the region 1 < |z| <3.

(c) 1<|z|<3 %NS f(2)=

@ = R (R e @) - 6

Evaluate (any one) :

on €0s20
0 S+4cosO

do
1+ a’ -2acosO

doé

()

, O<axl

@ [
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(4)

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

4. (@ Re @R = frar ) 1
Define null lines.

(b) S TR AT T @A 6 | 1

Write the condition when moment of a
force vanishes.

(c) T IF T4 AN T TFRTD R vé
Ey w0 2
State the condition when a system of
forces is called equipollent to zero.

(d) be+my+nz=1or Re Ry Rty =11 6
Find the null point of the plane
k+my+nz=1

7/ Or

<51 9 AT BT Jeitet RS IR /[ 56
g T

Derive the condition that a given system

of forces can be compounded into g
single force.
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5. (@) Srer REgeE i o 1
Define virtual displacement.

[

(b) <51 TR R @ R Iend a@rer o |
Write the radius of curvature at any
point of a catenary.

(c) ST TR R BIes Seormwr FRI =1 961

T ey ¥ 2

State two forces which can be omitted
while writing the equation of virtual
work.

(d) TG ITS [0 I ¢ SN I JMAR oS
N A 56 TCEY IR WG 90 6

State and prove the necessary condition
of principle of virtual work for a system of
coplanar forces acting on a rigid body.

9241/ Or

% Ten R @ Ry Po 3t o9t T2 o
mﬁ”iC‘@ﬂﬁToiﬂ,C@'C@ﬁﬂT‘TWﬂ
72 -72 = W?, TS W X9 TR I

CP3 S8 |

If T is the tension at any point P of a
catenary and Ty that at the lowest point
C, prove that T2-T¢ = W2, where Wis

the weight of the arc CP of the catenary.
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(b) Dynamics

6. (a) JIIN QN Sfag Togy o | 1

Write the component of normal
acceleration of a particle.

(b) TREIRT R FTENT AF T ey
o 2

Define frequency and amplitude of a
simple harmonic motion.

() AR IFe AfS FN FIR WH IP1Y feg
. o fefa T 5

Find the radial component of
acceleration of a moving particle in a
plane curve.

%[/ Or

7% B0 oS F91 9B IR WA IF e
I, TR QR TW FTF | ofeix fAcfy w1

A particle describes a plane curve with
a constant speed and its acceleration
is constant in magnitude. Find the path.

7. (a) <R T KA foan | 2
Define apsidal distance.

(b) & oo fr 39 @ oW gers o A
aF Toge ot T W W AR T 5

A particle is describing an ellipse under a
force to a pole. Find the law of force.
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(7)

§2q1/ Or

76 TR SRS «F AR MgTS b
<1 eotE ool 91 T, TS A, FIW
@R wofa Rt 1 afer R e
EXI B

A particle is projected upwards under
gravity being constant in a resisting
medium, whose resistance varies as the

square of the velocity. Discuss the
motion.

8. (a) Tl TNFN TR o S B e
0 5

State and prove the theorem of parallel
axes of moment of inertia.

) M =-RFER 9 offeR 4eY et i 2a
A FCACE GO TS [T A, TR T
e ol 2a WIF 2b, R @@ A T_R
T | 5
Find the moment of inertia of a uniform

lamina of mass M and sides 2a and 2b
about an axis through its centre and

parallel to the side 2a.

* % Kk
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