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MATHEMATICS
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Discipline Specific Elective (DSE)
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The figures in the right-hand margin ind.t'éate marks.
: Caﬁdi'a’ates are required to give their answers in
their own words as far as practicable.

Answer all the questions from Selected Option.

OPTION-A
'MATH-G-DSE-T-02A
(Dynamics of a particle)
1. Answer any ten questions:  2x10=20
i) A particle moves in a straight line according
to the law v* =4(xsinx+cosx), where v is the

-velocity at a distance x from a fixed point on
-its path. Find the acceleration. |
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ii)

i)

iv)

vi)

vii)
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A particle moves in a straight line so that after

t seconds its distance from a fixed point O on
the line is given by s=(¢-1)*(/-2). Find the
distance from O when its velocity is zero.
The velocity of a particle distance x from a
fixed point O is given by v? = a-bx?, where a
and b are constants, Show that the ‘motion is
simple harmonic and determine its period and
amplitude,

A motor car driven with 2 constant force at all
speeds meets with air reéistance proportional

to ‘ﬂ.le Square of the velocity. If » be the
maximum speed of the car, then show that its

acceleration whe

) N running at a speed v varies
as u'=v?, '

A p;artufle moves with a simple harmonic
motion, its Position of rest being at a distance

a from the centre, Find, by the principle of.

energy, the velocity- at-the centre.

ertg the definition of Potential Energy (P.E.)
and state the Principle of Energy.

Fi )
hmc.i the work done by the gravity on a stone
av ’
'€ @ mass of 70 grams, during the tenth

second of its tal] from res °

(2)

viif)

What do you mean by impulsive force and state
the Principle. of Conservation of Linear

‘Momentum.

The position of 2 moving particle at time ¢ is
given by x=acosnt,y=asin?. Find the path of

- the particle, its velocity and acceleration.

x1)

Xii)

- xiii)

Xiv).
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A particle moving in a circle of radius @, what

will be the expression of acceleration
components along the radial and tangential
directions in polar coordinates. ‘

What do you mean by apse on a central orbit?
Prove that.at an apse p=r (symbols are used in
usual notations). '

State three Kepler’s laws of Planetary Motion.

A particle falls from a height # in time ¢ upori'
a fixed horizontal plane. it rebounds and

_reaches the maximum height 4’ in time ¢’.
~Show that f=et and K =e’h, e being the

coefficient of elasticity.

If the angular velocity of a moving particle
about a fixed origin be constant, then show
that the transverse acceleration varies as its

- radial.
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~ xv) A particle describe parabola. with uniform
speed. Show that its angular velocity about the
focus S? ‘at any point P, varies inversely as

(sP):-

2. ‘Answer any four questions: 5%4=20

i) A particle of mass m is acted on by a force
; .

SR ,
m ("""FJ towards the origin. If it starts from

rest at a distance q, then show that it will arrive
. -

afu’

i), A partlcle descnbes the equlangular Splral

r=ae’ in such a manner that the radial

at,the‘ origin in time

_ acceleratlon is zero. Prove that the .speed and

_ the magnitude of acceleratlon are each
proportlonal to r.

iif) A sphérical drop of liquid falling freely in 2
Vapour acquires mass by condensation at 2

constant rate k. Show that the veloc1ty after

fallmg from rest in ti - ( M )
m —~gt|1
s S8\ w)

Where Mis the initial mass of the drop
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iv) If an engine of quse Power H draws a train of °

. Wtons up aplace of inclination 6 wi.thai uniform o

- velocity of v fi/sec, against a resistance of R

""lbs-,weight, per ton, prove  that

H =-5-gv*0(R+-22405m 6). If the engine draws the

train down the plane, prove | that
H=£’1'(R—224,0sin9)_

V) A partlcle falls to the ground from a height /. If

" e be the coefficient of restitution, then show

~ that the whole distance descrlbed by the -partlcle -

1+é?

before it has finished reboundmg is hi—: and
. 2h 1+e
that the whole time taken is 2 1"

vi) A particlemoves with a central acceieration u/
(distance)’, it is projected with velocity ¥ at a
distance R. Show that its path is a rectangular

hyperbola if the angle of project.ion' is
sin” pu/ PRW* ~241 )™} . -

3. Answer any two questions: 10x2=20

i) -a) Ifabe the amplitude and T be the period
of particle executing S.H.M., in a straight
line, show that the time taken by the
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b).

ii) a)‘ :
b)
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‘velocity of the shell is

" particle to travel a distance x from the

: : Tr . _
centre of force is —-sin '(x/a) and the
- velocity in that position is Py qz -x*,

A particle is projected with velocity ¥

along alsmooth horizontal plane.in a

- medium whose resistance per unit mass

is 4 times the cube of the velocity. Show
that the distance it describes in time ¢ is

1 — L
- W27 ~1] ang that jts velocity

then is v/ ,(1 +2 [—l,Vzt) .

A uniform chain of length 2a is hung over’

a smooth peg so that the length of it on
the two sides are (a+5) and (a—b) . Motion
is allowed to ensue. Show that the chain
leaves the peg at the end of time

g b )

A shell of mass m is ejected from a gun of

mass M by an explosion which generates
kinetic energy E. Prove that the initial

2mE )
(M +m)m -

(6)

i) a)
b)
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A partié:le moves freely in a parabolic path
given by y* = 4ax, under a force always
perpendicular to its axis. Find the law of

_force. .

A particle, ‘moving with a central

acceleration s/ (distance)’, is projected

from an apse at a distance a with a velocity :
V. If V2 <‘y/a2, find the'path,
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a) Find the number of signiﬁcant ﬁgureé‘ in
~ .X,=1.8924 given its relative error as 01x102,
'b)  State fundamental theorem of finite difference
| - calculus. | '
o : .c) ,,Fmd the absolute error and relative error in
| | dta.kmg 7= 3.141593 as 2_72
d) Show that Alog f(x)=log {1+
| et Alog 1) =g 117y |
~ev) State Stirlings and Bessel’s interpolation
| . formula (without error).
i g f) - Show that any divided difference of a constant
" s zero. '
; . g) State the advantage of Lagrange s interpolation.
; ' | h) N Evaluate A(tan x) ;
i : ] .
1) Explam the principle of numerical
differentiation. |
797/Math.(N) - (8)

1.  Answer any ten questions;

~ OPTION-B
k MATH-G-DSE-T-02B
“(Numerical »Methods)
2x10=20

97

3

, _1)’

P

. Answer any four questions:
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Why the Newton-Raphson method called the
method of tangent? o

Write down the error formula for composite
Simpson‘s 13rd rule.

What do you mean by the degree of precision
of a quadrature formula?

-

What do you_mean by the order of convergence |
for solving algebraic equation? V

Is it possible to, find numerically least eigen
value for a matrix A by power method? Discuss.

' What do you mean by the diagona]ly dominant -
-~ for system’ of linear equations? : :

State the basrc prmmple of Newton-Raphson
method.
5x4=20

State the Newton-Raphson formula for solving K

a) | _ .
| a transcendental equation and explain the
hmxtatlon of usmg Newton-Raphson formula,
'b) Establlsh Newton’s backward interpolation
formula, When is this formula used?
¢) Find the Lagrange intefpolation polynomial to
fit the following data: '
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i 0 1 3
X - 0 - 1 2 3
Y=F0) 0 [ 172 | 639 | 19.08
d) Establish a general quadrature formula for

g

 equidistant ordinates and deduce Trapezoidal

rule for numerical integration.

To solve the non-linear equation e* —cosx =0

'by ﬁxed—pomt iteration' method, the following

fixed-point formulation may be considered:

i) x=-In(cosx)

i) x= cos™1(e™¥)

Show that the total number of multiplicati}ons , |

and divisions required to solve a system of »

linear equations in » unknowns by Gauss'

“elimination- method is -n3 +n2— 3n.

Solve

=x2+y2, y(O):l

' modified method and the values of y(0:2) and

y(0.4) by taking #=0.2.

3. Answer any two questions: 10x2=20
a)  Describe Newton’s divided difference formula
' for interpolation formula with remainder. Hence
deduce Newton’s forward difference
" interpolation formula-from this method.
7+3=10
797/Math.(N) (10)

by Euler's

b)

R

d)
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Establish Lagrange’s polynomial interpolation

formula. If x4, x,, .., %p be the interpolating
poihts and L;(x) (i_= 0,1,2,..,n) be the
Lagrangian functions then show that

Iholi() =1 | - 10

~i)° Describe power method for finding

: numencally largest eigen value ofasquare
matnx

- ii) Determme the lérgést Eigen value and the

corresponding eigen vector of a system
of equations associated with the following

375

matrix 3+5=10

N \O

4 8
12 5
Establish Gauss-Seidel iteration method for
numerical solution of a system of n linear

- equations with # unknowns. Deduce the

condition of convergence for this method.
o 6+4=10 -

(uj




