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10.  Derive the heat conduction equation.

11.  Find the integral surface of pg = xy which passes through the curve z=x, y=0;
by using the method of characteristics. ,

12. A particle is projected with a velocity ¥ from the cusp of an inverted cycloid

down the arc. Show that the time of reaching the vertex is 2 \[E tan~' (——"z:fg] .
g

GROUP-C
Answer any fwo questions

13.(a) Determine the characteristics of the equation z= p*-g¢* and find the in%
surface which passes through the parabola 4z +x* =0, y=0.

°
(b) Show that the equations xp—yg=x, xX’p+q=xz are compaﬁ%&eir

solution.

obtain the PD.E. xys = px+¢qy—z.
(b) Deduce D’Alembert’s formula of the Cauchy oh@

14.(a) Eliminating the arbitrary functions f(x) and g(y) §®: yf(x)+xg(y),

i
Baduiides 0)=€fj— <t<oo.
15.(a) Solve by Lagrange’s method ‘\
py+ax=xyz°(x* = P4).
(b) State Cauchy-Kowaleyski thee and prove it for the following problem:

—-c 1),0<x<l, >0

16.( perature distribution in a rod of length /. The faces are insulted and

perature distribution is given by x(/—x).

1ve an example of a quasi-linear P.D.E. Discuss the method of characteristic to
solve the following quasilinear P.D.E.

Pp+Qq=R
and also show that the Lagrange’s auxiliary equation is given by
= G =
P a4 R

X
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*
GROUP-A \0
Answer any four questions \/
2

1.  Determine the region in the xy-plane in whick the P.D.E.@x D AT 3

hyperbolic. :
2 Find the nature of the P.D.E. and find iis characteristic v%: 3

Uy +2u,, +4u,, +2u, +3u, =0. \\@

3x4=12

) Solve z=px+qy+p* +q°. 3
i
4. Define Cauchy problem for one di 10na e equation. 3
5. Reduce the equation u +x2uw =0 ponical form. 3
: . \ e W dp
6. Show that the pedal equati cehtiral orbit is given by i F. 3
p° dr
Q GROUP-B
(b Answer any four questions 6%4 =24

7. Solve ‘RQ u(0,)=0=wu(l,#) for ali 7 aond u(x, 0)= f(x) for all 6

Xe
8. yusirig D’ Alembert’s principle, solve the foliowing P.D.E. ' 6
: o*u 0'u
v Mo A

u(x, 0)=sinx; %u;-(x, 0)=1.

9. Use method of separation of variables to solve 6

3@—+2@=0,
ox Oy

u(x, 0)=4e™™.
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(b) Let ¥ be an inner product space and S, and S, be two subsets of V. Then prove 3
that S, c S =8 €55 .
9. (a) Let F be a field and p(x) e F[x]. Then prove that (p(x)) is a maximal ideal in 4

F[x] iff p(x) is irreducible over F .

(b) Prove that 2 and 5 are not irreducible elements in Z[7]. 2

10.(a) Prove that in an integral domain, two elements a and b are associates

iff {a) =(b).
(b) Show that 1+2i and 3+5i are prime to each other in Z[i]. &
11.(a) In R>, with standard inner product, let P be the subspace span{(l, | 3
Find P*. %
(b) Let ¥ be a finite dimensional Euclidean space. Then prove that a v pping 3
T:V —V is orthogonal iff 7 maps an orthonormal basis to another egthonormal

basis. @

12.(a) Prove that the set of all normal operators is a closed, f L(H, H) which 4
contains the set of all self-disjoint operators.

(b) Suppose A€ L(H, H). Then prove that (‘é% orall xe H iff A=0. 2

L 3 gﬁ) -C
Answer al Nquestions from the following 12x2 =24
13.(a) Let A:H > Hisa conn mcar operator, where H is a Hilbert space. Prove 5
that 4* 1s acontmu s'line operator with || 4*|| =l 4] .

{b) Prove that thed fan n dimensional vector space is n dimensional. 4
(¢) Find the mm nial of the matrix

bc an linear operator on V = R? defined by T(a,b)=(2a-2b,-2a+5b) 6

or all (a,b)eR’. Determine whether 7 is normal, self-ad_]omt or neither.
Produce an orthonormal basis of eigenvectors of T for V.

(b) Let ¥ =R (R) and W =R’ with respective standard ordered bases £ and 7. 6
Define 7:V >W by T(p(x))=(p(0)-2p(1), p(0)+ p'(0)); where pl(x)
denotes the derivative of p(x). Then compute 7" ]f: and [T];.

6072 ' : 2
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15.(a) Apply Gram-Schmidt process to the subset S = {l, x, x*} of the inner product 4
space V = P, (R) with inner product

1
(&) =] fe)dr
]

to obtain an orthonormal basis S for span(S).

(b) For two subspaces W, and W, ofa finite dimensional vector space ¥, prove that

3
W+ W) =W Wy %
(c) Let T be a linear operator on a finite dimensional vector space V andlet f(t) be (b&

the characteristic polynomial of 7. Then prove that f(T)=T;, the ze

transformation. Q
*

16.(a) Show that the following polynomials are irreducible: V 6
(i) x°-[9] overZ.

(i) x*+2x+2 overQ @
(iii) x%+x> +1 over Q. g
(b) Let R be the ring Zx Z. Show that the linear,¢ @ +(20,0)=(0, 0) 3
has infinitely many roots in R. \
0 4

(¢) In Z[x], factorize f(x)=x"+[1] intd
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GROUP-A V\

Answer any four questions from the followin 3x4 =12
E Show that the polynomial 3x° +15x* = 20x +10x +20 is in@wr Q.

2. Suppose that a, b are two elements in an integral dom e )
unit. Show that (ab) is contained in (b) . @ ¢
2 \
3 Let V' =(J0, 1] and define (f, g) = I ¥ (t)g(to an inner product on V' ?
! ,

4. Prove that the ideal (Jur2 +1) is prime iR Z[x]| but not maximal in Z[x].
+

1
5 Let ¥ = A (R) and for p(x) e@e fi. LeV*, by fi(p{x))z‘[p(r)a'! and
0

2
fz(P(x))“fP(f)df , @f, f>} is a basis for ¥ *.
i} i
1 .

6. Prove that [ . diagonalizable.

and ¢ isnot a

(b GROUP-B
Answer any four questions from the following 6x4 =24
7. (a) ve that every Euclidean Domain is a PID. 4
(b) Prove that in an integral domain, associates of every irreducible element are also p
irreducible.
8. (a) Let T be a linear operator on a finite dimensional vector space V' and let W be a 3

I -invariant subspace of ¥ . Then prove that the characteristic polynomial of 7},
divides the characteristic polynomial of 7.
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