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V Semester B.A./B.Sc. Examination, Nov./Dec. 2014
(2013-14 and Onwards) (Semester Scheme) (NS)
MATHEMATICS - VI

'I’"!'

he: 3 Hours Max. Marks : 100
Instruction : Answer all questions.

Answer any fifteen questions : (15%2=30)
1) Solve 2yzdx + zxdy — xy (1 + z)dz = 0.
2) Verify the condition for integrability 2yzdz + zxdy — xy g4 + z)dz = 0.

3) Form the partial differential equation by eliminating th& constants
D a2 +by?+22=1. %

m 4) Solve p?+g?=1.

™ 5) Solve z—px—qy = 2,/pq.

™ 6) Solve [D2—4DD' + 4(D")2Jz = 0.

™ 7) Write the generating function of P (x) and hence find PUE=tY.

W 8) Express the polynomial 2x — 3x2 in terms of Legendre polynomials.
- 9) Show that J_(x) = J,(—x).

X
.10) With the help of Jacobi’s series show that i Ji +3dg +5Js +...
)
w' 1) Using the recurrence relation nP,(x) = xP!(x)—P! ,(x). Prove that
b :
E an(x)dx = =Fl_d0);

‘12) Evaluate A(xe*).
,13) Prove that E = ehD,

" 4) Express the polynomial x3 + x2 + x + 1 as a factorial polynomial (taking h=1).
™15) Write the Newton’s backward interpolation formula.
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je dx
16) Evaluate 5 ;:;{ using trapezoidal rule.

17) Explain : (i) Deterministic (ii) Stochastic mathematical models.
18) A population grows attherate of 5% per year. Formulate a differential equatie
for this and solve it. :

19) In the case of modelling of pro
maximum range on the horizontal.

20) What are the assu mptions to be made in getting a partial differential equat
model for a vibrating string ? 5

jectile motion without air resistance finds -

e

II. Answerany four guestions :

1) Verify the condition for integrability and solve 3%3@@ —(3+y>+eE

dx dy dz

2) Solve & _yz— yz o Xy

3) Forma partial differential equation given that
o2 +y? +2°,2° ~2xy) = 0.

4) Solve 92—'; s
ox? Oxoy

5) Solve by Ch arpit's method.
pxy + pq +Qy = YZ.

) Astringis stretched

= sinx cos 2Y .

and fastened to two points units apart. Motion is Stz

. TX
by displacing the string in the form ¥ = asmit—l— from which it is releasess

0. Show that the displacement of any point at a distance X om

timet=
end at a time t is given by y(x,t) = asin[%’f]cos(f?).

OR

Solve (x2 + y?) (p% + q2) =1usingx=rcos 0,y ="' sin 9.



Answerany three questions :

1) Prove that P (x) = xP._,(x) +nP, _(x).

1 n 1
2) Prove that [ f(x) P, (x)dx = %ﬁ‘"’(x) (x® =1)"dx_
- | Blony

. 3) Expand f(x) ={

Oin
Xin

4) Prove the following

-1<x<0
O x'e

J (x)HJ—z-— Esinx+
5) Prove that -5 |2

Answer any four questions :

2) By separation of symbols prove that

Uy =Uyg_q + AU 5+ + A0y + A"y

3) Estimate (7.5) from the table

a) cos(x sinB) =J,(x)+ Zi Js, (X) cos 2n0
1
b) sin(x sing) = 25: Jon_1(X) sin(2n-1)0 .
1

(3-x%)
2

X=-n"

in terms of Legendre polynomials.

cos x].

1) Giveny; =2,y,=-6,y5=8, yg =9 and y, = 17, calculate A'y,.

84,5.%

X

1

2

3

4

5

6

7

f(x)

1

8

27

64

125

216

343

512

X

3

7

9

10

f(x)

168

120

72

63

>
E

(3x5=15)

(4x5=20)

4) Using Lagrange’s formula for interpolation find f(6) from the following data
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5) Find f'(x) given

X 0 1 2 3 4

00 | 1 O (PSP P and hence find f'(0.5).

0.3

6) Using Simpson’s % rule obtain an approximate value of
0

(taking n = 6).

V. Answerany three questions :

Jiox <)%

1) In a culture the bacteria count s 1,00,000. The number is increased by 10%
in 2 hours. In how many hours will it Cross 0,000 if the rate of growii £

bacteria is proportional to the number prese
2) A breeder reactor converts relatively stable uraniu

38 into the isotoB
plutonium — 239. After 15 years it is determined that 0.043% of the ini8

amounty, of the plutonium has disintegrated. Find the half life of this iSOIOE

if the rate of disintegration is proportional to the amount remaining.

3) Form the differential equation of the free damped motion in the case &
Mass-Spring-Dashpot and discuss (i) over damped and (ii) critically dampe

-, cases.
' 4) A projectile when thrown at an angle tan™ % falls 40 m short of the targs
L When it is fired at an angle of 45° it falls 50 m beyond the target. Find #

distance of the target (from the point of projection).

- .
| 5) Find the current | (t) in an RLC — circuit with R = 100 ohms, L = 0.1 hem
C = 10-2 farad which is connected to a source of voltage E(t) =155 sin (377

LN =TT I
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V Semester B.A./B.Sc. Examination, Nov./Dec. 2014
(Prior to 2013-14) (OS) (Semester Scheme)
MATHEMATICS - VI

e : 3Hours Max. Marks : 90

Instructions: 1) Answer all questions.
2) Notations have usual significance.

Answer any fifteen questions : (15%2=30)
1) Form the partial differential equation by eliminating arbitrary constants
z=(x+a)(y+b)

2) Solve p? + ¢ = 3. BA@
o

3) Solve z =pQ.
4) Solve p—x2 =q+ Y2

5) Solve (02 _4pD' +4(D")° ]z —0. 1

6) Prove that EV = VE=A-

s |
by Simpson'’s % rule by dividing the interval into three

3
E t
7) Evaluate £(1+ X)2

equal parts.
8) Find x, when y = 0.3 using Lagrange’s inverse interpolation from the data.

X 0.4 0.6 0.8
y |0.3683|0.3332 | 0.2897

9) Find the missing term from the table

X 2 3 4 5 6

y = f(x) 45 492 541 = 67.4

w
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10) Write the Newton-Gregory forward interpolation formula.
11) Write any two Newton’s Laws of motion.
12) A particle executing SHM has the period 2 secs and amplitude 3 ft, find

maximum velocity.
13) If the velocity of projection is 48 ft/sec and the horizontal range is 36 ft find |

the elevation.

14) A point moves along a curve so that it
are equal, find its velocity.

15) If the radial velocity is proportional to transv
is an equiangular spiral.

16) Determine the Law of force for a particle describin
pedal equation is p? = ar.

17) A particle describes a central orbit ro* =1, ﬁnA@W.

18) Define Apse and Apsidal distance.
19) Four particles of masses 1, 2, 3 and 4 units of a system have the position

vectors. 212} + 4f] + 5tk, 3tj — 212k, t%i + otk and 4t} — 2tj respectively. Find:
the kinetic energy of the system.
20) Derive the equation of motion of a single particle of mass ‘m’ located at the:
mass centre and acted upon by a force f-

s tangential and normal accelerations
erse velocity, show that the path

g the central orbit whose

Il. Answerany threeof the following : (3x5=

1) Find the partial differential equation by eliminating the function f from
z = e®+DY.f(ax — by).
2) Solve x2p? =yg® =a.
3) Solve by Charpit's method (p? + g?)x = pz.
OR
2%z & 0%z

Reduce —5 + X~ —% = 0 to a Cannonical form.
educe - 2 e o a Cannonical form

4 Solve (D* ~20D" +@")° Je=12xy.
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5) Solve 4&-”‘5; =3U given y(o, Y) = 2.6% by the methog of separation of
variables.
6) Find ang discuss various possible Solutions of the wave equation
u ., 32,

OR

Solve (02 -DD' +2(p1)? +2D’)

z = e2x+3y.

, Answerany‘three of the following : (3x5=15)
" 1) a) Obtain the function whose FIRST differences js

2

A
i b) Evaluate ( TE_]X ’ :

b 2) Prove that

o u0+u1x+u2x2+...t0co=—ti°—-+x Qg +x2_ A% +...tow

) T=x " (1-x2) (1-x)3

) 3) Using Newton’s divideq difference formuyig estimate f(6) from the following
d I X 5 7 11 13 | 2

: ’ f(x) 150 ‘ 392 1452 | 23g6 ‘ 9702 ‘

L dy g2y :
4) Find o and a2 atx =1 from the foﬂowmg.
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V. Answer any four of the following :

1) Find the workdone by the force field F = (x2 —y?)i+xy]j along the €&

y = x3 from (0, 0) to (2, 8). |
2) A particle executes SHM such that it has a speed v when the acceleration
« and a speed uwhenthe acceleration is . Show that the distance petwe

u? —v?® '
i

a+pB
3) Acricket ball is thrown with a velocity of 30 m/sec, find the greatest range:
the horizontal plane and the two directions in which the ball may be thrown:
as to give a range of 45 mts (g = 10 m/sec?).

projected with a velocity 300 ft/sec at an angle of 60° to ¥
Find the time of flight an

the 2 positions is

4) A particle is
horizontal from the foot of a plane of angle 30°.

; range on the plane (g =32 f/sec?). 8
5) The angular elevation of the enemy’s position A@Q&f; high is p. Shos
that inorder to shell it the initial velocity of the projectile t not be less thas

Jgh(1+cosec B) -
| 6) A particle slides down the outside of a smooth vertical circle due to its weight
starting from rest at the highest point. Discuss the motion. i

(258

e describes the central orbit whose p odiz

V. Answerany two of the following :

“ 1) Derive the law of force for a particl
equation is pr = a.

2) A particle describes the curve r2 = a2 cos 20 under a force ‘¥ to the pole

1
Show that fo—.
r

3) A particle describes the path r = a tan 6 undera force to the origin. Find #S
acceleration and velocity interms of L

4) Three particles of masses 3, 4 and 6 move u
that their position vectors at time ‘t" are
7, =3t - 4] +1%k, i =t +1)i + 4t] —5k and 7y =171 —tj+ (2t -k
respectively. Find (a) The total linear momentum of the system and (b) he
total angular momentum of the system about the origin.

nder the influence of a force &




