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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
| a) A man starts on a long walk at 4km per hour
and .his speed at any instant is inversely
proportional to (x + 10). Find the time he takes
to walk 20 km.

b) The velocnty of a particle at a dlstance X from

a fixed pomt Ois givenby v’ =a— bx where

“a and b are constants. Show that the motion is

simple harmonic motion and determine its
period. o B

[Turn Over]



d).

A ‘motor car driven with a constant force at all
speeds meets with air resistance proportlonal'

to the square of the velocxty If u be the
" maximum speed of the car, then show that its
acceleration when runmng at a speed v varles

‘as w?— 2,

What do you mean by conservative force? Give

- two examples of forces among which one is
- conservative but other one not.

| What do you mean. by 1mpuls1ve force? State .
‘the pnncxple of conservatlon of linear .

momentum.

A body of mass' 10" pounds ‘movi'ng with a

- velocity of 12 feet per second meet a body of

g

h)

- In'a curve with uniform speed is .

mass 8 pounds moving in the opposite direction
with a veloc1ty of 4 feet per second. If they

. collide into one body, then find the velocity of

the ‘compound body.

A ball is dropped vertically on a fixed horiiontal |
| plane from a height of 100 f. If the coefficient

of r.estttution be 0.4, find the velocities after
the first and second-rebound.

) Prove that the acceleration of a particle moving

22

614/Math(NS) (2)

: ‘,i) rThe co—ordmates of a moving pomt at time ¢

', are given by x = a(2t+sm2t), y=a(l- cosZt)
Prove that its acceleration is constant,

iy A partlcle describes- an equlangular spiral

r= ae® in such a way that its acceleration has

no radial component. Prove that its angular

* velocity is cc_)nstant.‘

k) Show that in a central orbit, angular momentum
about the centre of force remains constant.

D Prove that at an apse, the tangent to the orbit
s perpendlcular to the radius vector.

.m) Prove -that a body projected from the earths
surface with a speed exceedmg 7 miles per

second will not, in general, return to the earth - |

(assume that the radius of the eaith is 4000

_miles).
n) State the Newtonian law of gr’éiritation. o

o) A particle describes a curve whose equation is

r= aseczée under a force o the pole. 'Shew.'

that the force varies inversely as the square of -~

. the distance.
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2. . Answer any four questions: | 5 x4=2(0)

)

b)
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A particle of mass m moves in a straight line

- OX under a force mu x (distance) directed

towards a point A which moves in the straight

line OX with a constant acceleration o.. Show
that the motion of the partlcle is' simple

2 -
harmomc of period 7~ \/— ‘about a moving centre

o
whlch is always at a d1stance ; behlnd A

A partlcle of mass m is prOJected vertlcally
‘upwards under gravity, the resistance of the air

being mk times the velocity. Show that the
greatest height attamed by the partlcle is

_[A 108(1""1)], ,Where I_/‘is the terminal

VCIOClty of the particle'and AV is the initial

velocity.

A gun of mass M fires a shell of .mass m
| ‘horizontally and the energy of explosion is
such as would be sufficient to project the shell

vertically to heighit 4. show that the velocity

. . .9 1/2
- of recoil of the gun is {M} .

M(m+ M)

g A particle falls to the ground from a height 4.
If ¢ be the coefficient of restitution, then show’

. that the 'whole distancé described by‘the particle -

before it has ﬁmshed reboundmg is h:+e
‘ e

e) | A pamcle is acted on by a force parallel the

- axis of 'y whose acceleration (always: towards

- the axis of x) is - ;ty , ‘and when y=g, it is

pro_lected parallel to the axis of x w1th velocity -

1/3‘%, prove that it will descrlbe a cycloid.
a

f) A particle déscribes the -equilibrium spiral

r=ae’ in such a manner that the radial
~ acceleration is zero. Prove that the speed and
~ the magmtude of acceleration are each
' proportional to 7.

3. Answer any two questions: , - 10%x2=20
a) A particle of mass m moves under a central
attract_ivé force mu(5u’ +8c*’) and is

- projected from an apse at a distance ¢ with

-~ velocity: 3\/p/c; pr0ve that thée_'orbit is

r= a'cos%'—@, ‘and that it will arrive at the origin |

2

R . JC '
after a time . : S 743
' 8Ju ST
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b) i)

If vy and v, are the linear velocities of a
planet when it is respectively nearest and

farthest from the sun, prove that

(1-e)v,=(1+e)v,, where e -is the
| “ eccentricity of the elliptic path of the
. planet. _ : 5

A oarticle moving in a sti'aigh't'_line' is
acted on by a force which works at a
constant rate and changes its velocity
‘from u to v in passing over a distance x.

Prove that the _time taken is
© 3u+v)x 5
2 +uv+v?)

A'particle leaves the origin with velocity
u

u. If it moves with an acceleration —5,v
\%

being the velocity at any instant, show

' that the distance x described in time ¢ is

i)

c) i)

i
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4
given by"4ux-—j3([.lt+u2)3 -ut. 5

A point moves on a plane with constant
linear velocity wa its angular velocity

about the pole is Q— “show that its
a

acceleration is equal to 3wtr. 5 -

(6)

i

L. Answer any ten questlons

a) Find the number of mgmﬁcant ﬁgures in
X 4= 11.2843 glven its relative error as
01 x 1073, ' '
b) Find the absolute error-and relative error in
‘taking 7=3.141593 as 172-
©) . Show that A'—'AE _
d)  State fundamental theorem of finite dlfferencei
calculus. _
e)i Show that any d1v1ded difference of a constant -
is zero. ' _
f) State Stirling's and Bessel's mterpolatmn
formula (without error). |
g) State the advantage of Lagrange's interpolation.
h) . Explain the principle of numerical i'ntegration '
| i) Why the Newton-Raphson method called the
' method of tangent"
i) Evaluate A(logx).
. k) What do you mean by the order of convergence
| for solving algebraic equation? -
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- (Numerical Methods)‘
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0)

p) -

R 2. Answer any four questions:
. & | . a)

b))

9

)

Write down the error formula- for composite

ﬁapezoi'dal rule.

‘What do you msan by the degree of precisioﬁ

of a quadrature formula?

Is it p0531b1e to find numerlcally least eigen
value fora 'matrix 4 by power method? Discuss.

What do you mean by the diagonally dommant

| for system of linear equations?

State the basic pr1nc1ple of Tteration method. -

5x4=20

Bstablish Newton's forward intsrpolation

formula. When is this formula used?

Establish a general quad_ratur'é formula for

equidistant ordinates and deduce Simpson's /3"
rule for numemcal integration. )

State the Newton-Raphson formula for solvmg

" a transcendental equation and explain the .

limitation of using Newton-Raphson formula.

Show that the total number of multlphcatlons

and. divisions required to solve a system of n -

linear equations in 7 unknowns by Gauss

‘ | -1
. elimination method is §n3 +n -3
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e)

F ind the Lagrange mtcrpolanon polynomml to -

" fit the following data:
x |3 7] 9] 10
=ft | 168 120 [ 172 | 63

- ajz;_.': | R
Solve Z—x3+xy2,-y(0)=1 by "Euler's. .

‘modified method.and the values of y(0.2) and |

- y(04) by taking h=0.2.

_ Answer any two questlons
8

" numerical solutlon of a system of linear

L0%2=20 .

Describe Gauss ellmin‘at‘ion method.for

- algebralc equatlons Examine the necess1ty of

b)

the pivoting process mvolved in it. ', 7+3

Describe Newtons divided dlfference formula '
for interpolation formula with remainder. Hence
deduce 'Newton‘s backward difference

" interpolation formula from this method. 7+3

Deduce the method of iteration for numerical

solution of an equation of the form x = ¢(x)

~ and obtain the condition of convergence. 6+4
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