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Instructions for Candidate :

Section-A : Question Nos. 01 to 08 are very short answer type questions. Attempt all questions.
Each question carries 1/2 mark. Answer each of these questions in 1 or 2 words/1
sentence.

Section-B : Question Nos. 09 to 14 are half short answer type questions. Attempt any four
questions. Each question carries 1 marks. Answer each of these gquestions in about
75 words or half page.

Section—-C : Question Nos. 15 to 18 are short answer type questions. Attempt any three
questions. Each question carries 02 marks. Answer each of these questions in about
150 words or one page.

Section-D : Question Nos. 19 to 22 are half long answer type questions. Attempt any two
questions. Each question carries 04 marks. Answer each of these questions in about
300 words or two pages.

Section-E : Question Nos. 23 and 24 are long answer type questions. Attempt any one question.
Each question carries 8 marks. Answer each of these questions in about 600—750
words or 04—05 pages.

(Assignment—1)

Section—A

1. Inn(A)=3,n(B) =6 and Ac B, then the number of elements in AUB is equal to.......... .
2. The set of natural number has........ bound.

3. Let A and B be subsets of a metric space X. Then A is open ifand only if A°=.............. .
4. If A, B be two subsets of a metric space X, then AUB= ........... .

5. The Sier Pinki space is............ .

6. A closed subset of a compact metric space is.......... .

7. A sub spare of normal space.......... .

8. The product of Hausdorff space is.......... .



Section—B

9. Define linear orders.
10. Define complete metric space.
11. Define product topology.
12. Define quotient topology.
13. Define normal space.
14. Define psedo-metric space.
(Assignment—2)
Section—C
15. State and prove Archimedean principle.
16. Prove that [d(x, A) —d(y, A)| < d (x, Y).
17. Prove that any locally compact and dense subspace of a Hausdorff space is open.
18. Prove that the end product of a regular space is regular.
(Assignment—3)
Section—D
19. Prove that the product of finitely many compact spaces is compact.
20. Prove that any locally compact and dense subspace of a Hausdoff space is open.
21. Prove that all completions of a metric space are isomorphic.
22. State and prove and characterization of countable sets.
(Assignment—4)
Section—E
23. State and prove Alexandroff Theorem.
24. State and prove Tietze extension theorem.
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Instructions for Candidate :

Section-A:

Section-B :

Section-C :

Section-D :

Section-E :

Section—A

Question Nos. 01 to 08 are very short answer type questions. Attempt all questions.
Each question carries 1/2 mark. Answer each of these questions in 1 or 2 words/1
sentence.

Question Nos. 09 to 14 are half short answer type questions. Attempt any four
questions. Each question carries 1 marks. Answer each of these gquestions in about
75 words or half page.

Question Nos. 15 to 18 are short answer type questions. Attempt any three
questions. Each question carries 02 marks. Answer each of these questions in about
150 words or one page.

Question Nos. 19 to 22 are half long answer type questions. Attempt any two
questions. Each question carries 04 marks. Answer each of these questions in about
300 words or two pages.

Question Nos. 23 and 24 are long answer type questions. Attempt any one question.
Each question carries 8 marks. Answer each of these questions in about 600—750
words or 04—05 pages.

(Assignment—1)

1. The value of lim x* is:

@ 0
(b) 1
€ e
(d)

X—> 0



2. Iff=xon [0,1] is R-integrable on [0,1], then

@) j;fdx=%

() j;fdx:l

© j;fdx=0

(d) None of the above

3. Ageometric series > r" is convergent, if :
n=0
@ -1l<r<1
() r=1
€ r>1

(d) None of the above
4. Let f:R%2 >R is defined as follows :

f (x,y)=+/Ixy[, then the value of f,(0,0) and f(0,0) is:
@ 1,1
(b) 1,0
(c0 0,1
d) 0,0

5. Which of the following is not correct ?
@ I=I

(b) (ABY=B'A'

() A, matrix A is non-singular iff det (A)=0.

(d) if AA~! = A7'A =1 then matrix A is singular.



6. Value of j;jgxydxdy is:

1
(@ 1

1
(b) >
() 1

(d) None of the above

7. LetS=10,1]. The greatest lower bound for S'is :
@ 1
) O
© ¢

(d) None of the above

8. Sequence {(-1)"} is:
(@) Convergent
(b) Divergent
(c) Oscillatory
(d) None of the above

Section—B

9. Define bounded function with example.
10. If:

0 ifxisirrational
f(x)= e
1 if x isrational

then show that f is not Riemann integrable.

11. Write Cauchy’s root test.



12.

13.
14.

and

then find the value of A>— A — 51 .

Find the value of J.(jj.iz I;_X xdz dx dy .

Find the lengths of the vector :
X=(1,-2,6,5 and Y=(3,-5,4,1/2)

(Assignment—2)

Section—C

15.
16.
17.

18.

State and prove mean value theorem.
State and prove fundamental theorem of calculus.
Show that the function f :

.1
(x—y)?sin——, x=vy

f(xy)= X—y
0, X=Yy

is differentiable of (0, 0) but not continuous at (0, 0).

Evaluate the iterated integral :

= fosa o [

0

(Assignment—3)

Section—D

19.

20.

21.

If fis integrable on [a,b], then :

[7 f09de=[ " 1 (gde=[ F (x)dx

If f is continuous on a closed and bounded interval [a, b], then f is uniformly continuous on

[a, b].

Solve by Cramer’s rule :

Y zdz,a>0



X—y+z-2w=1
2X+y-3z+3w=4
3X+2y+w=13
2X+y—-z2=4

22. If G:E" - R" isregular on a cube C in R, then :
V(GCC) < [ ITG(Y)| dy

(Assignment—4)

Section—E
23. State and prove Hein-Borel theorem.
24. Evaluate :
[xy)dxy)
where

S={(x,y):—1<x<1 0<y<1<1+|x[}
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Instructions for Candidate :

Section-A:

Section-B :

Section-C :

Section-D :

Section-E :

Section—A

1. Partial

Question Nos. 01 to 08 are very short answer type questions. Attempt all questions.
Each question carries 1/2 mark. Answer each of these questions in 1 or 2 words/1
sentence.

Question Nos. 09 to 14 are half short answer type questions. Attempt any four
questions. Each question carries 1 marks. Answer each of these gquestions in about
75 words or half page.

Question Nos. 15 to 18 are short answer type questions. Attempt any three
questions. Each question carries 02 marks. Answer each of these questions in about
150 words or one page.

Question Nos. 19 to 22 are half long answer type questions. Attempt any two
questions. Each question carries 04 marks. Answer each of these questions in about
300 words or two pages.

Question Nos. 23 and 24 are long answer type questions. Attempt any one question.
Each question carries 8 marks. Answer each of these questions in about 600—750
words or 04—05 pages.

(Assignment—1)

differential equation formed by eliminating the arbitrary function f from

z=f(x+ay) is:

(@ ag=p
(b) ap=q
(c) pg=a

(d) z=x+ay



2. Auxiliary equations of the linear partial differential equation Pp+Qq=R are:
@ dx=P,dy=0Q,dz=R

o) T, %,
P Q R
dx dy dz
© 5=o-%
Q R

(d) Pdx=Qdy=Rdz
3. The differential equation f,, +2f, +4f, =0 is classified as :
(@) Parabolic
(b) Eliptic
(c) Hyperbolic
(d) None of the above

4. Laplace’s equation is :

(8) Uy +Uy —Uy; =0
(b) uXX+uyy+u22=0
(€) Uy tUyy +Uy, =0

(d) None of the above

5. PDE of the transverse vibration of a string is :

o Y13y
ox2  c* ot?
dry 5 d%y

b) —=¢"—

(®) ot? ox?
o’y oy
— 2 =c=

(c) 2~ Cox

(d) None of the above



%1 0%

6. Solution of the wave equation at_2=87 IS :
(@ u(x,t)=(c cosnx+c,sinnx)
(cscosnt-+cysinnt)
(b) u(x,t)=(c cosnx-+c,sinnx)+
(cscosnt-+cysinnt)
(€) u(x t)=(c cosx+c,sinX) (czcost+cysint)

(d) None of the above

7. First mean value theorem of harmonic function is :

() Qin aDu(i)dS=u(a)
m)-éiému(ﬁdxd8=u(@
© Qin U(x)as=-u(a)

(d) None of the above

8. If Uis harmonic in D, then J.(VU)2 dv isknownis :
D

(@) Dirichlet’s Integral

(b) Poisson’s Integral

(c) Laplace’s Integral

(d) None of the above
Section—B

9. Construct a partial differential equation, by eliminating a, b and ¢ from
z=a(x+y)+b(x—y)+abt+c.
10. Solve:

p*+0” =x+y



11.

12.

Solve :
t=sinxy
Solve :
0%z d3z d3z

-4 +4 =0
oxd  oxPy  oxoy?

13. Write the statement of Maximum-Minimum principle.

14. Write the properties of Green’s function.
(Assignment—2)

Section—C
15. Solve:

Z= px+qy+ca\/1+ p2 +q2
16. Solve:

(D2 - 2DD') z=e 13y
17. Solve the wave equation :

18.

U 1°U
x?  c? ot?
Find the Green’s function of the equation :

°U  o°U
2
ViU—+—=0
OX oy

for the upper half plane.
(Assignment—3)

Section—D

19.
20.

21.

22.

Find the general solution of the differential equation pcos(x+ y) +qsin (x+ y) =Z.
Solve :

x2r — y?t+ xp— yq = log x
Find by method of separation of variables, the solution U (x, t) of the boundary value
problem :

2

@:SQ,t>O,O<X<2

ot ox?
U(0,t)=0,U(2,t)=0,t>0,U(x,0)=x,0<x<2

Show that the mean value of a regular harmonic function over the surface of a sphere is
equal to its value at the centre of the sphere.



(Assignment—4)
Section—E

23. A string is streteched to two fixed points distance | apart. Motion is started by displacing the

string in the form U :asin(nl—xj from which it is released at time t=0. Show that the

displacement at any point at a distance x from one end at time t is given by :

U(x,t)= asin(nTX] : cos(nTCtj :

(x—y)(xr—xs—ys+yt)=(x+y)(p-q).

X X X X X

(e e - h
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Instructions for Candidate :

Section-A:

Section-B :

Section-C :

Section-D:

Section-E

Section—A

NG R WNE

Question Nos. 01 to 08 are very short answer type questions. Attempt all questions.
Each question carries 1/2 mark. Answer each of these questions in 1 or 2 words/1
sentence.

Question Nos. 09 to 14 are half short answer type questions. Attempt any four
questions. Each question carries 1 marks. Answer each of these questions in about
75 words or half page.

Question Nos. 15 to 18 are short answer type questions. Attempt any three
questions. Each question carries 02 marks. Answer each of these questions in about
150 words or one page.

Question Nos. 19 to 22 are half long answer type questions. Attempt any two
questions. Each question carries 04 marks. Answer each of these questions in about
300 words or two pages.

: Question Nos. 23 and 24 are long answer type questions. Attempt any one question.

Each question carries 8 marks. Answer each of these questions in about 600—750
words or 04—05 pages.

(Assignment—1)

What are the two types of quantifier ?
The proposition p A pis equivalent to .......

The set Z of all integers is countable. (T/F)

Ifa,beB, thena.l[a+b.(a+b)]isequalto.......
Define antisymmetric relation R on a set A.

Every field is an integral domain. (T/IF)
Define Kernel of Linear transformation.

Write the statement of Sylvestor’s theorem ........



Section—B

9. Use truth table to prove the distributive law :
pv(gvr)=(pva)A(pvr)
10. Simplify the following Boolean expression :
Xy + Xyz + X'y + Xy'z

11. Show that the mapping f : R—> R be defined by f(x) =ax+ b wherea, b,x 1 Ra=0is
invertible. Define its inverse.

12. If A =(12345) and B = (23) (4, 5), find AB.

13. Define a subgroup with an example.

14. Prove that the two vectors (1, 0, 0) and (0, 1, 0) are linearly independent but not a basis of
V.

(Assignment—2)
Section—C

15. Show that the intersection of any two subgroups of a group (G, *) is a subgroup of (G, *).
16. LetV={(x,y,2)}: XY,z € R} where R is the field of real numbers. Show that if W = {(x,
ys 2);
X — 4y +z = 0} then, it is a subspace of V over R.
17. Show that the function f(x) = x® and g(x) = x*® for all xe R are inverses of one another.
18. In a Boolean algebra (B, +, ; °, 0, 1), show that

at(a.b)=a

(Assignment—3)
Section—D

19. In the Boolean algebra (B, +, ., ’), express the Boolean function f(x, y,z) =x . (y'. 2)"inis
disjunctive normal form.
20. Show that the Transformation T : R®*—>R? defind by T(x, y, z) = (z, X + y) is a linear
transformation from R® to R.
21. Design the circuits for the switching function :

fx,y,2) =(x+y). X' +z2.y)
22. Prove that if every element of a group G except identity element is of order two, then G is
abelian.



(Assignment—4)
Section—E

23. Examine whether the set of vectors S = {(2, 3, -1), (-1, 4, -2) (1, 18, -4)} is linearly
dependent or not in V3(R).
24. (a) Show that transformation T : R®*— R? defined by T(a, b, ¢) = (a—b, a—c) is linear.

(b)Show that transformation T : R*—>R* given by T(a, b) = (a—b, b —a, —a) is linear.
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