L *
k M.Sc Mathematics Previous |
' Annual Examination 2020 ‘
Paper:  Real Analysis v T

Q 1: (a). Prove that V3 is irrational number. ' 8
(®). If “x™ and “y" arc any real numbers with x <y, then there exits a rational number “r

suchthat x < r < y.
~ Q 2: State and prove “Bolzano Weierstrass Theorem™.

Q 3: (a). Apply Ratio test to determine whether the following series converges or diverges:
zﬂ— "n

o determine whether the following series converges of

Zn=1 (l :u‘)" i

(b). Apply Cauchy Root test 1
diverges:

Q 4: (a). Let £:[0,1] = R defined by
if x is rational number

flx) = (1 if x is irrational number’

Then show that lim,_,, f(x) does not exists for any p € [0,1].
(b). Prove that, A function which uniformly continuous on an interval “I” is continuous on

“'“. \‘\
LT .

Q 5: (a). State and prove Lagrange's Mean value theorem.
(b). Prove that. A function is derivable at a point is continuous at that pnm
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Total Marks:
ion of mobile
Time Allowed: 4 Hours ¢ All questions carry equal marks. Possession
Note: Attempt any five qucs.tu.)ns.
phone is strictly prohibited. el

10)
B BRI (
o trix A= 2
L. a. Find L U decomposition for the 2 g 10 43
e

b ]) Y N . . . . (1 )

i it i leger.(lO)
. ety Ve na S t n

1 -1 3
' 10)
o vectors of 2 -10 (
_2 1 1

b. Find the Eigen value and Eige

~

B 3850 9 11 (10)
f(x) 6 24 58 108 174

© = y® =7 =1 Jx—y+z=1 3x + 6y +2z=0 and
using initial guess X =y =z d

L i find missing value in the following
4. a. Apply Newton Forward difference formula to fin g -
X 0 1 2 3 4
flx) 3 8 15 ? 47.
b. Use the Lagrange interpolations formula to derive the Simpson'sé rule’. (10)

5. a. Solve the initial value problem . —3y,, +2y, =6k-17, ¥, = 13, y,=30.(10)

b. Find the solution of the initial value problem by using the Euler method. (10)
iy y(0) =1 h=0.1,0.5
2
6. a. Derive the Gregory Newton formula as a special case of Newton —divided difference
formula. (10
: : , 3 ¢ dx : :
b. Compare the result of Trapezoidal and Simpson’s — rule for [ ol ,state which rule is
= 14

better and why? - (10)

7. a. Compute the first four derivative from the following data in the give table
(1)
X 2 5

- 13 15

21
141158164 163047364

174900628 214358884

J(x) 108243219 121550625
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b. Let the values as given in the following table. Find a polynomial which interpolate the

given data
X: o -2 -l 0 !
y: 16 i 4 | -8 (10)
8. a. Apply any iterative method to find approximate root of x4 ¢ * cosx =0, (10)
2 2 -3
b. Find the different norms on matrix A il A-[2 | ¢ (10)
1 =2 0
9. a. Describe the factorial representations for a polynomial.
b. Apply Tripzodal’s rule 1o calculate j[sl—nﬁdx, n==6 (10)
5 X
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Total Marks: 100

: ; : obi e
Time Allowed: 4 l;l_o:‘("s“cslions All questions carry equal marks. Possession of mobile pho
Note: Attempt anY v :

strictly prohibitcd.
hD=D YD then prove that

D, are disjoints measurable subsets of D wit

Q.l. (a) If Dy and
Iy/d,u = jl/’d#’“ j wd
D y Ln. ; andn: o countable linear ordered sets. then show that the order sum, X + Y is
(b) Let - :
countable.
alent to [0, 2}

Q.2. (a) prove that (0. 1 is equVv
ve that every infl umerable subset.
{ union of WO me

is measurable if

nite set has @ den

asurable set js me
E,. E,arc measurable.

(b).Pro
asurable.

Q3. (a) Show tha

(b) Prove that e E,

EcCR, and 1;1(E) _(. thenk is measurable.

Q.4.(a) If
n single element is me

(b). A set consisting 0

asurable. | ind 11s measure.

/T{ | l | -
| penerates the Bessel funcuons.

Q5. (a) Prove that the function €Xp ~ Ll
2 [
then prove that

1< an increasing sequence in A.

(b) Given a measure \pucc(A\'..l u) M

|
lim gy ! uihim f
N |

0.6, (a) Find the measure of {a:3sasivVvia 1< a )
(b). Prove that every monotonic functon | ebesuge mtegrable

c ) ’ P ¢
(.7. (a) Prove that for any mode of partition, i s 1 lower sum and S 1s an uppet |
: » 4 CT sum, then 8 = S

where f(x) 18 bounded function

( ; “‘ { * .t . .
h) / @ arc Illul\\lhlml function de {ined on I, then prove that
H ¢S l\\L‘.l.\Llr.lt'\C

on |

Q8. (a). Prov
.(a). ve that ¢ '
¢ that a bounded and measurable function fLx) on |a, b 1s Leb
a 1s Lebesgue

integrable.

(b). State and prove Lebes
prove Lebesgue theorem on bounded convergenc
C

()() (d, l‘\" h 5 ¢ro { coren 1o ¢va » m ’ Whcoen
< C l chespue imnate ( L8 |
‘- ¢ dl)n\\l\dlkd conve ence ‘h ) .
m o CVe ‘UA“L I m j ( \ ‘(t\ ‘
) : ‘ x . .

|

)

/,(x) 33
“(“”..n 123.... 1sxs3

(b). I f(x
), g(x) are
of bounded variation on {a. b], then f(x)
. O+ gln) 18 also of bounded

varnathion on |
[0, b] and hence prove that | f
relsi 7U+igl

Scanned with CamScanner




M.Sc Mathematics Final
Annual Examination 2020

Paper: Differential Equations Total Marks 100
Time Allowed  04:00 hrs : Pass Marks 40
Note: - Attempt any FIVE questions selecting at least two questions from each section,
Section 1
e d Q 1: Solve the given differential equations by separation of variables:

dy /
(b) ay ___e]HZ}

(@). & =+1) ‘ax

Q 2: Determine whether the following differential equation is exact? If Yes, then solve it:
dy _
(a). 2xydx + (x* = 1)dy =0 (b). - = xy

Q3:(a). Lety, =e* bea solution of y" —y = 0 on the interval (-, ). Use the reduction of order to
find a second solution y;.

(b). Solve 4y" +4y" + 17y = 0, given that y(0) = —1,y"(0) = 2.
Q 4: Solve the following differential equations by “Undetermined coefficient method”,
(a).y" +3y"+2y =6 (b). "' —y' +y =2sin3x
Q 5: Solve the following differential equations by “Variation of parameters method”,
(a). y" — 4y’ +4y = (x + 1) (b).y" —y' :i
Section I1
Q 6: (a). Form PDE by eliminating arbitrary constant a, b in the equation z = ax + by.

(b). Form PDE by eliminating arbitrary functions from z = f(x + it) + g(x — it).

Q 7: (a). Find the canonical form of zy, — 5zyy + 52z, — 2z, + 3z = 0.
(b). Classify the PDE e*u,, + e”u,, = u and transform it into the canonical form.

Q 8: Solve the following Cauchy problems:

6w _ 2 . —) .
(). T subject to u(x,0) = x*,u(1,y) = cosy
8%u  bu : > )
(b). TR 2 subjectto u(0,y) = 0,u,(x,0) = x

Q 9: Find the Laplace equation in Spherical Polar Coordinates.

S T Math-F—109/20 — MA
A/MA/20/ULM
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Annual Examination 2020
Paper: Topology and Functional Total Marks 100
Analysis

Time Allowed 04:00hes e .

Note: Attemptany FIVE questions at Jeast TWO questions from each section.

SECTION-A

Q.1 (a) If {ra}qer 1S collection of Topologies on X. Then Uge T isa Topology on X

Also give an example to show that Uge T@ isnota Topology on X,
(by  Show that if U is open in X and A is closed in X then U — A open in X and A — U

is closed in X.

Q.2 (a) Let A and B be sub-sets
I (AUB)“ o A°UB°
. (AnB)’ = A° N B°

of a Topological space X then

(b) Let A be a subset of the Topological space X. Let A’ be the set of all limits points
of A. Then A =AU A
Q.3 (a) If X,Y and Z ar¢ Topological spaces and f:X = Y and g:Y = Z are continuous.
Then gof: X = Y is continuous.

(b) Define T; — space. Prove that every compact Hausdraff space is normal.
Q.4 (a) Define first and second countable space. Prove that any uncountable set X with co
finite Topology is neither first countable nor second countable.
(b) Prove that a closed sub-space of a normal space is normal.
(a) State and Prove Holder's inequality.

(b)  Definca Normed Linear Space. Prove that a normed linear space X is a metric

0.5

space.
SECTION-B

Banach space X 1 complete ifT the set Y is closed in

0.6 (a) Prove that a subspace Y ofa
X.

(b) Prove that in a Banach space, an absolutely cony ergent series is convergent.
Q.7 (a) [f a normed space X is finite dimensional, then every linear operator on X is
bounded.
(b) Prove that if Y isa Banach space, the
0.8 (a) Define a Metric space. Prove that an open sp

nB(X,Y)isa Banach space.

here in @ metric space X is an open
sel.

(b) Givena set X define (i) dix,y) =1 if x#Y (i) dix,y) =0 if x=Y

Then d is a metric space:

Q.9 (a) State and Prove Hahn Banach Theorem for

s1a  Qtate and nrove open mapping theorem.

normed linear spaces:

Math-P—lOS/ 20 — MA
A/MA/20/ULM
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1S carry equal ma

Deline gradicnl.

.. Possession of maobile p
Time Allow ed: 4 Hours tior rks. |
I Actempt any five questions: All ques
Note: Atte A ~'l'dd' S
ibite S and divergence 10
strictly prohnbmd. i main pes. cuf g
ain the terms

Q.L.a. Expl Fluid. Discuss

Jd.a b

detail. { fluid mechanics in engineering, science and technology.
1S 0

b. ity equation is given by

Q.2.(a) Prove that

List important upphrulml

for a cumprcssihlc fluid the contint
5P
P v (pv)=0
ol

“ind jation of the stream line  for the two dimensional steady state fow
(b) Find the €t

- ,\:1"‘
ates for the Plane Couette flow.

flow between parallel pl
=2x" -

¥ [ e

V=

u=x'y.
(a) Discuss the Laminar
the expression ¥/ y. Find the components i,V and also

Q.3

(b) A stream function is given by

at the point (3.1).

¢ Bernoulli’s theorem.

a constant vectord, prove that div(axr)=0

from the Navier- Stokes equations

the resultant velocity
State and prov

Q.4 a

b. For 7 = xi+)) 4+ zk and

r and the Stokes equations are obtained

Q.5. Show that the Eule
|ds numbers. Write down flow situations where these limiting

in the limit of small and large Reyno

behaviors may apply-
and the acceleration for the one-dimensional, linear motion of the

Q.6. Calculate the velocity
position vector described by
r(t)=ix(t)=ixo(t)

with respect to an observer who

(i) Is stationary at x=x0;
(ii) Is moving with the velocity of the motion;

(iii) Is moving with velocity V' in the same direction;
(iv) Is moving with velocity ¥ in the opposite direction.

Q. 7 a. State and prove Gauss’s divergence theorem.

b. Show that d = d7. V.
Q8. a S i i
how that the following velocity field is a possible case of irrotational flow of an

incompressible fluid. u = yzt, v=zxt, w=xyt
b. Derive equations of motion for fluid flow

Q'g- a The Stre .
am function in two di g
. ) imensional motion is gi 2
polar coordinates. Find the vorticity and velocity otion is given by y =cr’@ where r,@are the

b. In two dimens;j
e .
nsional motions find the polar coordinates of the velocity
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M.Sc Mathematics Final
Annual Examination 2020

Paper: Advanced Group Theory Total Marks 100
Pass Marks 40

Allowed  04:00 hrs

5 Attempt any five questions. All questions carry equal marks.

1. @) Let K be kernel of the homomorphism 6 from the group G onto the group H.
at H is isomorphic to G/K.
/e that Conjugacy is an equivalence relation on a group G.
;n a) Every group of order P? is abelian, where P is a prime number.
b) Prove that every characteristic subgroup of a group is normal in that group.
Q3. a) For any two groups H and K prove that HxK isomorphic to KxH.

b) Prove that every finite group G has a syllow p-subgroup corresponding to a prime P dividing
the order of G.

Q4. a) State and prove Jordan Holder Theorem.
b) White the composition series for Qs and show that they are isomorphic.
Q5. a) Every subgroup and factor group of a solvable group is solvable.

b) Prove that the direct product of finite number of nilpotent group is nilpotent.
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Total Marks 100
~ Pass Marks 40

Paper: Number Theory

Note: Attempt any FIVE questions at least TWO questions from each section.

ists infinitely m: itive integers n such that 4n® + 1 is divisi
Q.1 (o) Prove that there exists infinitely many positive intege 2 ‘ble

both by S and 13.

(b)  Prove that for positive integer m and a > 1 we have

(gr,n_j—l,a - 1) =(a—1,m)

-
Q.2 (a) Prove that there exist infinitely many pairs of positive integers x,Ay such that
xx+Dy@+D, xty x+1ty, xty+l, x+liy+1
And find the least such pair. |

(b)  Prove that for every integer k the numbers 2k + 1 and 9k + 4 are relatively prime, and
for numbers 2k — 1 and 9k + 4 find their greatest common divisor as a function of k.

Q.3 (a) Provethatifa, b, ¢ are three different positive integers, then there exist infinitely many
positive integers n such that a + 7, b + n, ¢ + n are pairwise relatively prime. '

(b)  Find all rectangular triangles with integer sides forming an arithmetic progression.
Q.4 (a) Findall arithmetic progressions with difference 10 formed of more than two primes.
(b)  Prove that Mobios function is multiplicative

Q.5 (a) Prove that norm of an algebraic integer is a rational integer.

(b)  Find the units of R|v=5| and R|V~1|.

Q.6 (a) Prove that there exist arbitrarily long arithmetic progressions formed of different positive -

integers such that every two terms of these progressions are relatively prime.

(b)  Prove that for every positive integer k the set of all positive integers n whose number of
positive integer divisors is divisible by k contains an infinite arithmetic progression.

Q.7 (a) Prove by elementary means that thevequation 3x% + 7yi + 1 = 0 has infinitely many
solutions in positive integers x, y.

‘(b) - Prove that the equation x(x + 1) = 4y(y + 1) has no solutions in positive integers x,y
but has infinitely many solutions in positive rationals x, y.

(.8 (a)  Prove that the equations
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M.Se Mathematics I‘rmic’nus
Annual Examination 2020
Pupcr; Algebra (Group [heory and Linear lotal Marks 100
Algebra
\ILl i) Ilu\\ h«]@rk\ 7 74'0

_Time Allowed  04:00 hrs - ' :

Note: - Attempt any FIVE questions at least TWO questions from each

Q.1

0.2

Q.3

0.4

0.5

0.6

1.
[11.

Q.7

section,

SECTION-A

(a) A subgroup H of a cyclic group G is itself Cyclic.

(b) Every group G is isomorphic 1o a permutation group.

. v~ 1Hy = {x Yhx: h€H]} is asubgrou
(a) Let H be a subgroup of G and x € G.Thenx 'Hx = {x " hx } group

of G.

: “( iff every right cosets Hx is also a left coset xH.
(b)  Prove that H is a normal subgroup of G iff every righ

(a) Suppose H and K are finite subgroup of a group G. Then
[H|.|K|
Lidls |[Hn K|

(b)  Let ¢ be a homomorphism of G into G . Then H the homomorphic image of G in G is a

subgroup of G .

(@)  Let G beagroupand N asubgroup of G. N is normal in G iff the product of any two right

cosets of N is a right coset of N.

(b) Suppose ¢ is a homomorphism of a group G onto a group G and K is a kernel of . Then

G is isomorphic to G/K.

(@)  The sylow P-subgroups of a finite group G are conjugate.

(b)  ifG is anilpotent p-group of class ¢ > 1 then [G : H._,] is divisible by p*.
SECTION-B

(@)  LetV bea vector space and W a subset of V. Then W is a subspace of V if and only if the
following three conditions hold for the operations defined in V'

0Oew

x+y €W wheneverx € Wand y € W

cx € W whenever ¢ € F and x € W

(b)  Define direct sum. The span of any subset S of a vector space V is a subspace of V that
contains S must also contain the span of S.

(@)  Let S bealinearly independent subset of a vector space V, and let v be a vector in V that

is not in . Then S U {v} is linearly dependent iff v € span(S).

i o

(b)  State and prove Replacement Theorem.
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&'{u\i) = 0= 15, coe

e-dimensional vector spaces with ordered bases 8 and y

r. The UT: V — Z is linear.

Scanned with CamScanner



Tﬂﬁl‘&‘ﬁed,

Note: Alt

0.1

pinal

M.5¢ Mn!hcmnllr-
Annuul l‘llmnlnntlun 2020 .
H!plium.nllml f onal Mirks Iﬂ!
Puans pAurks )

Paper: Theory @

04:00 hrs
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VI q
Sl",(,"l'I()N-A

empt any I

g system of equation’:

ution of the followin
3X1 + X2 4+ X3

3x, — X — X3 = ~3
x,4-2x2-x,='2 -
following s minimization problem’
2 - 2x; + 3%z

[ind the qol

(a)

(h) Consider the solution of the
2

X0 +2S 0
problem:

or the following uplimiwlitm

Q.2 Obtain all Points satisfying KT conditions |
Minimize f,y.72) = (x*+y 7%)
, x2+2y2+3z2=1
Subject to
x+y+z=0

Q.3 (a) Use the method of Lagrange multipliers 10 find the minimurm yalue of
fxy) = ok AyP =2 F g subject to the constraint x + 2Y =
(b) The golf ball manufacturer, Pro-T, has developed a profit model that depends 0N
the number X of golf balls sold per month (measured in thousands), and the number of
hours per month of advertising ¥ according to the function

7= flx,y)=48x+ 96y — x> — 2XY 9y*
Where Z i$ measured in thousands of dollars. The budgetary constraint function relating
the cost of the production of thousands goll balls and advertising units is given by
P2)0)};!- 4y = 216. Find the values of X and y that maximize profit and find the maximurm
rofit.

0.4 (a) Prove tha(t given n distinct real values xy, X2, X3, o, Xp and n real values
yl,yz,yg,---,yn not necessaril distinct), there is a unique i0 e
coefﬁcient's satisfying P(x;) =yyl such lliullde:;;;"; U<n|:'UL pulynomml Pl
(b) Using Lagr;?lg)c _l__mfrpfl))la;lorllo ﬁm;l a po_lynomial P of degree < 4 satisfying
What are the polynomi I P' Gl b ->1' ey
0.5 (a) pU?slin msl?1 s Py (x), Po(0), Pa(x), Py(x), P(x)?

' g lmglcx Method to solve the Problem:
i Minimize [ = 5% —3X2~ Bx,
g 2%y + 55X — X3 <1
Subject to ~2x, — 125x; +3x3 £ 9
—3x, — 8xp +2x3 < 4
b ; x 20, i=123
method. (b)  Solve the following LP Problem using the tableau form of the Simplex

Maximize f = —7x; —4x; + 15x3
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' R it |
19 tges1
Xy ]3.\2 5,1‘
69 Tyg=2
Subject to | 2% _16x, Xy
: 3 g ty2-3
ll 20' I = 1‘2,3

Q.6 (a) State and prove the Necessary Condition of Ful

er-Lagranpe ° .
(b)  Find the valid KT Points if Possible Srange Theorem.

flx,y) = -x
y-(1-xP<0
-x=<0
-y<0
Q.7  Use KT-Condition to find the Solution of the following two variable minimization
problems i
foy)=-x-y

x+y*-5<0
( x—2<0 )
Q.8 (a)  Find the minimum point, two distinct local
inflection points of the function
f(x,y) = 25x% — 12x* — 6xy + 25y% — 24x%y? — 12y*

(b)  The following function of four variables shows three different local
minimum points. If this function was from a practical optimization problem, finding a
global minimum would be important.
=+ (1 — zxzz) — 225+ 2x5 — 2x3 + %3 + x5+ 2x, (=2 + X4) = 2x5x, — 4x,

ar i

maximum points and two

MATH-F—-115/20 — MA
A/MA/20/ULM
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Mathematical Statistics lotal Marks 100
Pass Marks 40

Paper:

Time Allowed 04:00 hrs I

Note:  Attempt any FIVE questions at least TWO questions from each section. O

SECTION-A

1 A\ 1 BY _ 2 o
Q.1 (@)  Twoevents A and B are such that P(A)==, P (E) = and P (;) = 3- Show that (i) A

and B are independent events? (i1) A and B are mutually exclusive evens ({tt) Find P(A N B)

and P(B).

(b) OF 12 eggs in a carton, 2 are bad. From these, 4 are chosen at random. What are the

probabilities that (1) exactly one egg is bad, (ii) at least one egg is bad.
Q.2 (a) Prove that the binomial distribution is a limiting case of Hyper geometric distribution.
(b) State and prove CHEBYSHEV'S inequality,

Q.3 (a) Find the m.g.f. of the negative Binomial distribution. Show that its mean is smaller than
variance,

(b) Prove that Poisson distribution is a limiting case of binomial distribution,
2.4 (a) Find the mean, variance and m.g.f. of the geometric distribution,

(b) Let X be a random variable with probability distribution

|

X -1 0 T [ 2 T 3 .
(X) 0.125 5 0.20 0.05 0125
—— - ——— ——

Find E(X?) and Var(x).
SECTION-B

Q.5 (a) Compute the least squares regression equation of ¥ on X for the tollowing data:

e e T Lt et s s s

(b)  Calculate the product moment co-efficient of correlation between ¥ and Y from the
following data:

E% : 2 3 4 5 )
Y

Q.6 (a) Find the co-efficient of rank correlation from the following rankings of 10 students in
State and Maths,
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Time A“
uestions from each sec

ast TWO q

FIVE questions at le

Note: Attempt any
SECTION-A
(a) Define analytic function. Let f(Z) = |Z|* show that f is continuous atall Z € €. but

Q.1
has a derivative only at the origin.
() Prove that necessary condition for the function f defined by
f(z) = u(x,y) + iv(x,y) o be analytic in a domain D is that the four partial derivatives
exists and satisfy Cauchy-Riemann conditions at each point of D-
Q.2 (a) |f « and v ar¢ harmonic conjugate of each other then u and v are both constant
functions.
(b)  Show that the given function u is harmonic in D = ¢ and determine its harmonic
conjugate
2x
P ceme———— — -
u(x,y x,w‘.,D ¢ - {(0.0)}-
0.3 (a) Suppose that the power Seres Yo oan(Z )" has & hon-Zero radius of
convergence R. Then lor any circle I with center at & and radius of convergence y <R,
the power serics converges uniformly w ith in and on I
by | xplained in [aylor series the function [ define b
/(7) = logz luylll piArgls) abouit the point £ 1 41, (—m* ",UL-") <)
0.4 (a) Define simple closed contour and evaluate | z°dz when
(1) ( is the contour OR fromz = U0 2 2+ |
(i) € is the contour OANl
(b)  State and prove Goursat s lemma
Q.5 [valuate the following
. il
(1 T -
0 athsing’ a2 'hl'

- w -
(11) fo mdx
t‘ud | . .
7 . where C is the circle |z] = 2 described in the +ve direction.

(iii) If 241
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Q.6

0.7

Q.8

0-9

SECTION-B

(a) Define Curv

x = acosl, y = asinf, z = afcotf

If the tan
(b) ) sinf fﬂ el K
with a fixed direction, show that prergies =

p 21 211 2] — Si 1)
(a) Prove that for any curve, [t N ]_ K . (K

LIS d /K
¢ i it — 5 i
[b'b /b ]-T ds(T)

(b)  Define Osculating plane and find its equation at any point of a curve.

(a)  Spheres of constant radii b have their centre on a fixed circle

(b)  Calculate the fundamental magnitudes for the surface

x = (b + asinu)cosv, Y = (b + asinu)sinv, z = acosu.
(a)
parametric curve is that F = 0, M=0.

(b)  If K, is the normal curvature of a curve at a point on the surface then

s Ldu? + 2Mdudv + Ndv*
" Edu? + 2Fdudv + Gdv?

Math-P—106/20 — MA
AMA/20/ULM
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gent and hinormal at a point of curve make angle 6 and ¢ respectively

Prove that necessary and sufficient condition for the lines of curvature to be
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: : ; »particle i moving 1t from a posiion £ 0 £ under a
Q.1a. Show that the work done an the partic ! | } /

ST ~ . ST RIS i \ y - P 3 'S
consenvative field of force is the difference between the potential energies of the particle at £ and J,
respectively. (10)
b Derive the Normal and tangential components of velocity and aceeleration. (10)
' s ol g see A\ are ‘pendent of the coordinate
Q.2 (a) Show that the cigenvalues of a second order tensor A are independent of the coordinate
system. (10)

(b) Expresses angular momentum in tensor notation. (10)
Q.3.a Prove that  V.(V/xVg)=0 (10)
b. Show that div (cerl§)= V’(V xq) = [f. vV x g]=0 (10)
Q.4 A system of forces act on a plate in the form of an equailateral iangle of side 2a. The
moments of the forces about three vertices are (.G, G, respectively, Find the magnitude of the

resultant. (10)

b. If forces p.IB. q(:B.r CD,sAD acting along the sides of a plane quadrilateral are in equilibrium

show that pr =gs (10)

Q.5. a. Derive the Euler equations for rigid body motion in a force field. Use these two obtained a
complete solution of problem of free rotation of a symmetrical rigid body. (10)
b. Describe how Euler equations can be used to discuss the motion of a solid cylinder rolling down on
an inclined plane. (10)

Q.6 Calculate the velocity and the acceleration for the one-dimensional, linear motion of the position
vector described by (20)

r(t)=1x(t)=ixo(t)

with respect to an observer who

(i) Is stationary at x=x0:

(if) Is moving with the velocity of the motion:

(iii) Is moving with velocity in the same direction:

(iv) Is moving with velocity Vin the opposite direction.

Q.7 a State and prove parallel axis theorem. (10)

b. Find the moment of inertia of solid homogencous cube with edge length

: 2a about the concurrent
- esandalso there product of inertia, (10)
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40
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Note: Attempt any FIVE questions at least TWO questions from each section.

SECTION-A

0.1 (a) Find the solution to y" +xy' +y=0with y(0) = 0and y'(0) = i

Find the first three nonzero terms of two linearly independent solutions to

(b)
xy" +2y=0.

Q.2 (a) Solve
x2-1)y" +xy'—y=0

(b)

J+1(x) by the formulas

i L] =2 -1 (x)

ii.  [xRE) == e (%)
0.3 (a) Find the general solution of the differential equation

, 02 2 0z
X — fe—=Xx ))Z
dx y dx R

Prove that the derivative of /,(x) with respect to x can be expressed by Jy—1(x) or

(b) [f uy(xq, x5, %3, , X, 2) = ¢; (i = 1,2,3,++-,n) are independent solutions of the

equations

& dx, dxy _dx, dz

Pl Pz PJ_ _I—),,_R

Then the relation ¢ (uy, uy, us, -, u,) = 0. in which the function ¢ is arbitrary is a general

solution of partial differential equation

0z 0z 0z
+Py——t ot P = R

o 1
Hox, 0x, 0%

Q.4 (a)  Find the solution of the equation

0%z 9%z
x? gyt XY
(b)  Reduce the equation
Pz 9%z gy

—

. 2 —— e ——
0x* " " x dy ! dy? 0
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Q.5

Q.7

Q.8

Q.9

to canonical form and hence

solve 1t

(@)  Solve the Cauchy Problem

(b) Reduce to canonical form and find the general solution

YUy = 2YUyy + Uyy = Uy + 6y

U + Uy, =0, ulx,0) = h(x)

(a) Find Fourier Transform of

b) Find Fourier Transform of

SECTION-B
o _f1-x%, x| <1
f=1p x| > 1
0, <0
1
f(x) = 7 =1
e ()

(@) If F = P+ QJ is a twice continuously differentiable vector field on R, then

A N P 40
J F.Nds = ffR(—67+5)dxdy

(b)  State and Prove Green's Theorem.

(@)  Using Green’s Theorem to Evaluate

Where c is the triangle enclosed by the linesy = 0, x =

(b)  IfF = —4yk, then find the surface integral over the rectangle bounded by the lines

x=%a y=0& y=b

$_(y — sinx)dx + cosxdy

N R

(a)  Discuss maxima and minima for x* + y* — 3xy

=l
Iy "

(b)  Find the extreme points of f(x,y,z) = 2x + 3y + z with conditions

x!+y?=58& x+z=1.
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