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[P KaikaMaths] [2] DU MA/MSc Maths

DU MA MSc Mathematics

Topic:- DU_J19_MA_MATHS

1) The order of Sylow subgroups of a finite group G of order 56 are [Question ID = 24519]

1. 2 and 28 [Option ID = 38076]
2. 7 and 8 [Option ID = 38074]

3. 8 and 14 [Option ID = 38077]
4. 4 and 14 [Option ID = 38075]

Correct Answer :-
« 7 and 8 [Option ID = 38074]

2) The remainder when 52919 js divided by 11 is [Question ID = 24520]

1. 6 [Option ID = 38080]
2. 9 [Option ID = 38081]
3. 1 [Option ID = 38078]
4. 4 [Option ID = 38079]

Correct Answer :-
« 1 [Option ID = 38078]

3) The smallest positive integer n, which leaves remainders 2,3 and 4 when divided by 5,7 and 11 respectively, is [Question ID
= 24521]

1. 751 [Option ID = 38083]
2. 1136 [Option ID = 38085]
3. 176 [Option ID = 38082]
4. 367 [Option ID = 38084]

Correct Answer :-
« 176 [Option ID = 38082]

4) suppose that the equation x?'a-x = a~1 is solvable for ain a group G. Then, there exists #in Gsuch that

[Question ID = 24515]

1. a = b° [Option ID = 38059]
2. @ = b° [Option ID = 38061]
3. @ = b¥ [Option ID = 38060]
4, @ = b2 [Option ID = 38058]

Correct Answer :-
« a = p?[Option ID = 38058]

5) Consider the following statements:

(i) Every metric space is totally bounded.
(ii) A totally bounded metric space is bounded.

Then
[Question ID = 24536]

1. neither (i) nor (ii) is true [Option ID = 38145]
2. only (i) is true [Option ID = 38143]

3. only (i) is true [Option ID = 38142]

4. both (i) and (ii) are true [Option ID = 38144]

Correct Answer :-

o only (i) is true [Option ID = 38142]

6)
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Consider the following statements:

(i) Every minimal generating set of a vector space is a basis.
(ii) Every maximal linearly independent subset of a vector space is a basis.
(iii) Every vector space admits a basis.

Then
[Question ID = 24510]

1. all of (i), (ii) and (iii) are true [Option ID = 38041]
2. only (i) and (ii) are true [Option ID = 38038]

3. only (i) and (iii) are true [Option ID = 38040]

4. only (ii) and (iii) are true [Option ID = 38039]

Correct Answer :-
« only (i) and (ii) are true [Option ID = 38038]

7) The differential equation of a family of parabolas with foci at origin and axis along z-axis
is
[Question ID = 24506]
dy

o dy
“y(d—) + 202 d_ +y=0
T [Option ID = 38023]

(f—) +23‘d—y—J—(}

d
(—”) +2:5¥ + y=0
[Option ID = 38025]

u(d“) +2 @—y‘ﬂzu

[Option ID = 38024]

4, dx dx [Option ID = 38022]
Correct Answer :-
d d
Y ( “) Forld 29
dw dw [Option ID = 38022]

8) Number of iterations required to solve 2 + 422 — 10 = 0 using bisection method with
accuracy 107 (with initial bracket [1,2]) are

[Question ID = 24495]

1. 7 [Option ID = 37978]
2. 12 [Option ID = 37981]
3. 10 [Option ID = 37980]
4. 8 [Option ID = 37979]

Correct Answer :-
e 7 [Option ID = 37978]

9 Let P3(t) denote the set of all polynomials over R of degree at most 2. With respect to the
inner product

1
(p,q) = / P
the set of vectors {1,£,1% — %} is

[Question ID = 24513]
not a linearly independent set )
1. [Option ID = 38053]

orthogonal basis of Pa(t)
2. [Option ID = 38050]

3o sl 1
3 basis of I%(t) but not orthogonal [Option ID = 38052]
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orthogonal but not a basis of Pa(t) )
4, [Option ID = 38051]

Correct Answer :-

hogonal basis of P
_ orthogonal basis of Py(¢) [Option ID = 36050]

10) A function f: R — R is said to be periodic if there exists p > 0 such that f(x + p) = f(x),
for all z € R. If f is a continuous periodic function on R, then

[Question ID = 24543]

f? is unbounded _
1 [Option ID = 38173]

|f] is unbounded
2. [Option ID = 38170]

3. | f| is not uniformly continuous [Option ID = 38172]

L g . i i . - I
4 [~ is uniformly continuous and bounded on R [Option ID = 38171]

Correct Answer :-

| f] is unbounded .
. [Option ID = 38170]

11) Consider the following statements:
(i) Every separable metric space is compact.
(i) Every compact metric space is separable.

Then

[Question ID = 24534]

1. only (i) is true [Option ID = 38134]
2. only (ii) is true [Option ID = 38135]
3. both (i) and (ii) are true [Option ID = 38136]
4. neither (i) nor (ii) is true [Option ID = 38137]

Correct Answer :-

« only (i) is true [Option ID = 38134]

12) The partial differential equation 2%uzg — (3% — Vuyy = uy is
[Question ID = 24502]

, parabolic in {(zx,y) |y < 0} [Option ID = 38006]
elliptic in R?

N

[Option ID = 38008]

. hyperbolic in {(z,y) | z > 0} (Option ID = 38007]

. parabolic in {(x,y) | y > 0} [Option ID = 38009]

Correct Answer :-

parabolic in {(x,y) | y < 0} [Option ID = 38006]

13) Consider the following statements
(i) Z[z] is a principal ideal domain.

(ii) If R is a principal ideal domain, then every subring of R containing 1 is also a principal
ideal domain.

Then

[Question ID = 24522]
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1. only (i) is true [Option ID = 38086]
2. both (i) and (ii) are true [Option ID = 38088]
3. only (ii) is true [Option ID = 38087]
4. neither (i) nor (ii) is true [Option ID = 38089]

Correct Answer :-
« only (i) is true [Option ID = 38086]

14) Let N # {e} be a normal subgroup of a non-abelian group G such that NNG’ = {e}, where
G’ is the commutator subgroup of G. Then

[Question ID = 24517]

;. None of these o 1h_ 3060)

N N is not abelian [Option ID = 38067]

. NC Z(G), the centre of G
4, G/N is abelian

[Option ID = 38068]

[Option ID = 38066]

Correct Answer :-
. G/N is abelian [Option ID = 38066]

15) ; 3
Let f(f) = t%e'logt; 1 < ¢ < 3. Then there exists some ¢ € (1,3) such that f f(t)dt is
1

equal to

[Question ID = 24525]

1 sy
—e“log 20
1. 3 [Option ID = 38098]

2. B
’etlog 3 [Option ID = 38101]

2 2
2%c*loge [Option ID = 38099]

26e“log e )
4, [Option ID = 38100]

Correct Answer :-

1 -
—elog 28
. [Option ID = 38098]

16) For two ideals I and J of a commutative ring R define (I : J) = {r € R|rI C J}. Then
for the ring Z of integers what is (8% : 127Z)

[Question ID = 24523]

47 ,
1. [Option ID = 38093]
2. Z [Option ID = 38090]

3. 22 [Option ID = 38091]

4. 3% [Option ID = 38092]

Correct Answer :-

« Z {0option 1D = 38090]

17)  Consider the set R? with metric defined by

d(z,y) = V(g1 — )’ + (z2 — )% 7= (21,22), ¥ = (y1,%2)-

Then which of the following set is not connected
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[Question ID = 24535]

” 9 [0
L Alzy) eR® | y* =} [Option ID = 38138]

T,y) €R? |22 — 2 =1
2. {{ J) | # } [Option ID = 38141]
P S
(@ner |2+ L =)
3 1 9 [Option ID = 38140]

T 21.2 .2 _
a Az y) € R 2%+ 47 = 1} 160000 1 = 38139]

Correct Answer :-

N 20,2 _ ..
Az, y) R y” = 2} (o000 1D = 38138]

18)

nt —np==
Let f(z) = lim e € R. Then

n—oo BT
[Question ID = 24542]

[ is continuous at (1, 00) _
1 [Option ID = 38169]

f is not differentiable at =1
2. [Option ID = 38168]

3. f is not continuous at & = —1 [Option ID = 38167]

[ is continuous at & = 0 i
4, [Option ID = 38166]

Correct Answer :-
. [ is continuous at & = 0 [Option ID = 38166]
19) For z € [-1,1], let
1
x sgn(sin —), ifx#0
&
0, if =0,

fz) =

where sgn denotes the signum function. Then

[Question ID = 24526]
f is continuous on [—1, 1]
[Option ID = 38104]

f is not differentiable at any point of [—1,1]
2. ' [Option ID = 38103]

5 [ is Riemann integrable on [-1,1] [Option ID = 38102]

. the set of points of discontinuity of f in [—1,1] is finite (Option ID = 38105]

Correct Answer :-

f is Riemann integrable on [—1, 1] [Option ID = 38102]

20) The integral surface of the partial differential equation p? + ¢ = 2 which passess through
z=0, z=y18

[Question ID = 24503]

2 +yt+22=1
1. [Option ID = 38013]

z=y+a
2. [Option ID = 38010]

22 =gz +y?

3. [Option ID = 38011]

e a4
4. = TEY [ontion b = 38012]

Correct Answer :-
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. " [Option ID = 38010]
21) 2 2 T c e
Does the sequence a,, = n’ cos (_z,' + E) has a limit?
T

[Question ID = 24529]

1. No, it oscillates [Option ID = 38115]
2. No, it diverges [Option ID = 38114]
3. Yes, -2 is the limit [Option ID = 38117]
4. Yes, —1 is the limit [Option ID = 38116]

Correct Answer :-
« No, it diverges [Option ID = 38114]

22)
The orthogonal trajectory of the family of curves ay? = x*, where a is an arbitrary constant,
is

[Question ID = 26021]
3y% + 22 = constant
1. % [Option ID = 44082]

2y? — 322 = constant

2. [Option ID = 44080]

3y? — 222 = constant ___
3. ¢ [Option ID = 44079]

2y? + 322 = constant

4 [Option ID = 44081]

Correct Answer :-

. T W
3y* — 2x° = constant
3‘; [Option ID = 44079]

23) The integral surface of the linear partial differential equation
xp+yq =z

which contains the circle defined by 2% +y? + 22 =4,z +y + 2 =2, is
[Question ID = 24504]

H H A 1
“+Z+3 =0
o £ FA
[Option ID = 38015]
xy +az+ 42 =0 [option ID = 38016]

oy’ +x22 =0

[

w

[Option ID = 38014]

Yz =1 ontion 10 = 38017

»

Correct Answer :-
2 z_
x rz* =10
e [Option ID = 38014]

24) [nitial estimate for the root of the equation f(z) = 0is 5 = 2 and f(2) = 4. The tangent
line to f(x) at zp = 2 makes an angle of 42Y with the z axis. The next estimate of the root
by Newton-Raphson method is approximately

[Question ID = 24499]

1. 2.0102 [Option ID = 37995]
2. 4.4424 [Option ID = 37997]
3. 0.2412 [Option ID = 37994]
4. —2.4424 [Option ID = 37996]
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Correct Answer :-
o 0.2412 [Option ID = 37994]

25) The numerical scheme using the first three terms of the Taylor series for solving the differ-
ential equation
dy 3;
— +4+y=e " g(0)=05,
oz Y , y(0) =5,

with h = x4 — x;, is given by
[Question ID = 24497]

o h?
Yirr = 3 + h(e™ —3i) + E(—'?ﬁ_"u" — Yi)

1. [Option ID = 37988]

3, R 3
Yi+1 = % +h(e™3 — y;) + (e S+ i)

2. [Option ID = 37987]
2
Yirr = ¥ — h(e™3% — ;) + == e 3%
3. = [Option ID = 37989]
i h2
Yi+1 = ¥ + h{e ™3 — o) + ?y-x
4. [Option ID = 37986]
Correct Answer :-
—3x4 h'2
Yigr = Yi + hle ™ — ;) + Ey-x
. [Option ID = 37986]

26) Let X =C",0<p<landg=1/p. Forx = (r1,...,%n) and y = (y1,...,Yn) in X define

dp(z,y) = (E |z = y:‘|p) v
i=1
and N
1/
dylw,y) = (Z |i — ’!h?lt") &
i=1
Then

[Question ID = 24533]

. neither dy(z,y) nor dy(z,y) is a metric on X

, both dy(z,y) and d,(x,y) are metrics on X

[Option ID = 38133]

[Option ID = 38130]

only dg(x,y) is a metric on X
3, P a(#;Y) [Option ID = 38132]

only d,(z, y) is a metric on X

4, [Option ID = 38131]

Correct Answer :-

both d,(z,y) and d,(xz,y) are metrics on X
. (2,9) o(7,9) [Option ID = 38130]

) Let f(x) = xsinz, € R. Then |f| is
[Question ID = 26030]
differentiable at r = 7

[Option ID = 44117]

differentiable at z =0
2. [Option ID = 44115]

; uniformly continuous on R

. differentiable at r = —m

[Option ID = 44118]

[Option ID = 44116]
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Correct Answer :-

differentiable at z =0
. [Option ID = 44115]

28) Which of the following function f is not uniformly continuous on R
[Question ID = 24541]
f(x) =z +sinx

1.
5 f@) =z +sin’z

[Option ID = 38163]

[Option ID = 38165]
, J@) = z? +sinz

flz) =sin®x

[Option ID = 38164]

4. [Option ID = 38162]

Correct Answer :-

R,
. fl@) =sin*z [Option ID = 38162]

W = {(x,y) € R | zy = 0},

X ={(z,y) € R? |y = 3z},

Y = {(z,9) eR* | 2® —y* = 0},

Z ={(z,y) e R? | 2* + v’ = 0}.
Then the subspaces of R? are

[Question ID = 24512]

1. X and Z [Option ID = 38047]
2. Y and Z [Option ID = 38049]
3. Wand Y [Option ID = 38046]
4. W and X [Option ID = 38048]

Correct Answer :-
« WandY [Option ID = 38046]

30) dz
The solution of the Sturm-Liouville problem Ez + Ay = 0,5(0) = 0,y(7) = 0, where A is a
constant, is non-trivial for
[Question ID = 24509]
L allA>0
5 all A <0
A=10

3. [Option ID = 38036]
A=1,49 ..

[Option ID = 38034]

[Option ID = 38037]

4, " [Option ID = 38035]

Correct Answer :-

o Al A>0 (50600 1D = 38034]

31) The maximum and minimum values of the function f(x,y) = 5z% + 2zy + 5y? on the circle

z2 + 3% = 1 denoted by max f and min f, respectively are
[Question ID = 24539]
max f =6, minf =0

max f =6, min f =4 o600 1p = 38155]
max f = oo, min f = —

1. [Option ID = 38156]
2.

©C [option ID = 38157]
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max f=minf =5

4. [Option ID = 38154]

Correct Answer :-

o iy 1 — 5
L omaxf=minf =5 0000000 38154

32) d'.!,u dy

The general solution of the differential equation 22— — 3x—= +4y =0 is

dx? dx
[Question ID = 24507]

. Sy |
g ¥ = (et er)e” oo - 38027
i 2
y = (c] +cax)e
), ¥=(a+ez) [Option ID = 38026]

prm— - - 1 : '
; y = (e1 + ezlog x)‘T [Option ID = 38028]

y = (1 + ezlog x)z?

4 [Option ID = 38029]

Correct Answer :-
2,

Y= cox)e®
. ¥=(ater) [Option ID = 38026]

DU MA/MSc Maths

33) Let A be a 3 x 3 matrix over R with characteristic polynomial p(A) = A(A — 1)(A — 3).

Consider the following statements:

(i) The matrix A is not invertible.

(ii) There are three eigen vectors vy, v9, v3 which forms a basis of RS,

(iii) Each eigen space of A is one dimensional.

(iv) The linear system (A — 37)X = B has a unique solution for each B € R3.

Then

[Question ID = 24511]

1. only (ii) and (iii) are true [Option ID = 38044]

2. only (ii), (iii) and (iv) are true [Option ID = 38043]
3. only (i) and (ii) are true [Option ID = 38045]

4. only (i), (ii) and (iii) are true [Option ID = 38042]

Correct Answer :-
« only (i), (ii) and (iii) are true [Option ID = 38042]

34) The solution of the wave equation

Uy — g =0, 0< <L, t>0

with

w(0,8) =0, t>0; w(L,t)=0, £>0

by the method of separation of variables is given by

[Question ID = 24500]

et LT nmet nmet
Zl cos I (Aﬂ sin I + B, sin T )
1. "= [Option ID = 38000]
= N nwct nwct
. w1 als . &, ol
T L T - ST TR
Z sin (.fl Cos + B, sin )
— I L L
2, = [Option ID = 37998]
= ML
— ., N« ;
L sin 5 7 (Ar, sinnwet + By, cos 'n-?rf_'.t)
3, A=l [Option ID = 38001]
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= nmwr .
Z cO8 7 (A,L cos nwet + By, sin mrct)
4, n=l1 [Option ID = 37999]

Correct Answer :-

Z bm ( ) COS Lot + B, 8in mrct)
L ne. _[.
n=1 [Option ID = 37998]

35)
The values of ¢y, ¢ and e3 so that the formula / flx)dz = cof(—1) + e f(0) + e2f(1) is

exact for all polynomials of degree less than or oqua.l to 2 are
[Question ID = 24496]

=L a=1c= 0 [Option ID = 37983]
5 Co = 11';3; 1 = ‘:US: €y = 1/3
co=0, =0, 2=1

[Option ID = 37982]
3. [Option ID = 37985]
4. C0=2/3, e1 =2/3, &2 =2/3 [option D = 37984]

Correct Answer :-
Loo=1/3, a=4/3, 2 =1/3 [Option ID = 37982]

36) Let S, 7' be linear transformations from R™ to R™ such that ST = I, the identity map.
Then

[Question ID = 24514]

1. S is one-one but T is not [Option ID = 38055]
2. T is one-one but S is not [Option ID = 38054]
3. Both S and T are one-one [Option ID = 38056]
4. Neither S nor T is one-one [Option ID = 38057]

Correct Answer :-
« Tis one-one but S is not [Option ID = 38054]

37) In cylindrical coordinates (r, @, z), the Laplace equation V*u = 0 takes the form
[Question ID = 24501]

Pu 10%u

92 | 002 ' P22

1, Or r of dz [Option ID = 38002]
a ( 1 E}u) Py % B

2. dr\r?ar a0 022 [Option ID = 38004]
&u 18u 1 6% H%u
a-ﬂJrFE‘Lrédez 3"

3. [Option ID = 38005]
Py Py P B

4. Or? 00?7 027 [Option ID = 38003]

Correct Answer :-
FPu 1020 Ju
a2 T oo T e T

. O rdet Oz [Option ID = 38002]

38) Let a and b be any two permutations in S5, the symmetric group on 5 letters. Let ¢ =
a~1(12)a and d = b~1(12)(34)b. Then

[Question ID = 24518]

1. both c and d are even [Option ID = 38072]
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2. both c and d are odd [Option ID = 38073]
3. ciseven and d is odd [Option ID = 38071]
4. cis odd and d is even [Option ID = 38070]

Correct Answer :-
e cisodd and d is even [Option ID = 38070]

39 i ’ . : . & 5 7
) For a commutative ring R with identity consider the following statements

(i) Let T be an ideal of R such that every element of R not in I is a unit (invertible).
Then R/I is a field.

(ii) An ideal J of R is prime if and only if R/I is an integral domain.

(iii) Every non-zero prime ideal of R is maximal.
Then

[Question ID = 24524]

1. only (ii) and (iii) are true [Option ID = 38095]
2. only (i) and (iii) are true [Option ID = 38096]
3. only (i) and (ii) are true [Option ID = 38094]
4, all of (i), (ii) and (iii) are true [Option ID = 38097]

Correct Answer :-
« only (i) and (ii) are true [Option ID = 38094]

40) Tet A denote the subset Q@ x @ of R? and U denote the set of all lines in R? that intersect
with A in at least two points. Then

[Question ID = 24537]

N both A and I are uncountable [Option ID = 38146]

both A and i are countable
[Option ID = 38147]

3. A is countable but I/ is uncountable [Option ID = 38148]

" I is countable but A is uncountable [Option ID = 38149]

Correct Answer :-

. both A and U are uncountable [Option ID = 38146]

41) A set X C R is said to be a null set if for every € > 0 there exists a countable collection

(5. %) o0

{(ag,bx)}2°, of open intervals such that X C U(ag;,b;,.) and Z(m._ — a;) < €. Which of
k=1 k=1

the following set is not a null set?

[Question ID = 24527]
" Every finite set [Option ID = 38109]

“_ the set of irrational numbers
5 ¢, the set o ational numbers [Option ID = 38108]

3 M, the set of natural numbers

. [Option ID = 38106]
4 (), the set of rational numbers

[Option ID = 38107]

Correct Answer :-

] M, the set of natural numbers [Option ID = 38106]

42) Letf be a bounded Riemann integrable function on la,b] and F' be its indefinite integral.
Which of the following is not true?
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[Question ID = 24528]

F' is continuous on [a, b

1 [Option ID = 38111]

F' need not be differentiable on [a, b]
[Option ID = 38113]

' t e APt . ; W — F OV
, Fis differentiable on [a,b] and F'(z) = f(z) for every x € [a,b] (Option ID = 38112]

F satisfies Lipschitz’s condition )
4, [Option ID = 38110]

Correct Answer :-

I satisfies Lipschitz’s condition )
. [Option ID = 38110]

43) Let {a,) be a bounded sequence of real numbers with limsup a,, # lim inf a,,. Consider the
following statements
(i) lima, does not exist.
(ii) liminfa, < limsup ay,.

(ili) There is a convergent subsequence of {a,).

Then

[Question ID = 24530]

1. all of (i), (ii) and (iii) are true [Option ID = 38121]
2. only (ii) is true [Option ID = 38119]

3. only (i) and (ii) are true [Option ID = 38118]

4. only (ii) and (iii) are ture [Option ID = 38120]

Correct Answer :-

« only (i) and (ii) are true [Option ID = 38118]

44) The area bounded by the curve and = axis with data

x| 747 | 748 | 7.49 | 7.50 | 7.51 | 7.52
flx) | 1.93 | 1.95 | 1.98 | 2.01 | 2.03 | 2.06

using trapezoidal rule is

[Question ID = 24498]

1. 0.0996 [Option ID = 37991]
2. 0.0876 [Option ID = 37990]
3. 0.0745 [Option ID = 37992]
4. 0.0912 [Option ID = 37993]

Correct Answer :-
« 0.0876 [Option ID = 37990]

45) 1"
The series Z 1)

.n_f)
[Question ID = 24531]

1. converges for all values of p [Option ID = 38124]

2. converges for p > 0, diverges for p < 0 [Option ID = 38122]
3. does not converges for any value of p [Option ID = 38125]
4. converges for p > 1, diverges for p < 1 [Option ID = 38123]

Correct Answer :-

« converges for p > 0, diverges for p < 0 [Option ID = 38122]
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The solution of the differential equations
:I’J(.t} = Y b i IE:

y'(t) =z —t
with ¢; and ¢; as arbitrary constants, is

[Question ID = 26022]
x=cicost —cgsint+t+1; y=cisint+cpcost —£t+1
1. Fi [Option ID = 44086]

x=cicost+cesint+t+1; y=cysint —cgcost+t—1

2. [Option ID = 44083]

5 xr=cycost —egsint+t+1; y=cysint+cocost+1+1

x=cy1cost+casint+t+1; y=cysint —cocost+t+1

[Option ID = 44084]

4 [Option ID = 44085]

Correct Answer :-

. x=circost+egpsint +t+1; y=ci1sint —cpcost+£—1 .

47)

1
The proof of the fact that the sequence <—> converges to zero relies on
T

[Question ID = 24538]

1. None of these [Option ID = 38153]

both completeness and the archimedian properties of R.
2. p PLo] [Option ID = 38152]

3 only the completeness property of R. [Option ID = 38151]

only the archimedian property of R.
4, Y PHEpEC [Option ID = 38150]
Correct Answer :-

. only the archimedian property of R. [Option ID = 38150]

48) Which sets are compact?
X={z'|z>2} CR

Y = {(:c,-y) eR? |z +y® = 1}
Z={{$,yyeﬂ2|§+§=1}

[Question ID = 24532]

1. All of X, Y and Z [Option ID = 38126]
2. 0Only Y and Z [Option ID = 38127]

3. Only X and Z [Option ID = 38128]

4. Only Z [Option ID = 38129]

Correct Answer :-
« All of X, Y and Z [Option ID = 38126]

49) Let F(zx,y,2) = ,y —i— (I; —j+ k be defined on D = {(z,y) e B? : z%+4 4% > 0L
( e L {(z,y) y }
If C denotes the unit circle in zy plane, then

[Question ID = 24540]
, curl F=0in D and [,F.ds =0
5 curl F # 0 in D but f(_': Fds=0

[Option ID = 38161]

[Option ID = 38159]
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curl F # 0 in D and [, F.ds #
3, Ok # 0 in and J'L B0 [Option ID = 38160]

url F=0in Db ~F.ds -
4, B Drim ok I" Hi70 [Option ID = 38158]
Correct Answer :-

curl F =0 in D but [,F.ds#0 COption ID = 38156]

50) Let K'be any subgroup of a group G and H be the only subgroup of order m in G. Which of the following is not true?

[Question ID = 24516]

1. His a normal subgroup of G [Option ID = 38062]

2. G = M(H), where N(H)is the normalizer of 4 /n G. [Option ID = 38065]
3. ab € Himplies that ba € H[Option ID = 38064]

4. HK'is not a subgroup of G [Option ID = 38063]

Correct Answer :-

« His a normal subgroup of G[Option ID = 38062]
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DU MA MSc Mathematics

Topic:- DU_J18_MA_MATHS_Topic01

1)

The complete integral of the partial differential equation xpq + yq? — 1 = 0 where p = % and
= 9z .

q= 5,

[Question ID = 2159]

_ (Z+b)* = 4(ax +y).
, z+b=2(ax+y).

[Option ID = 8635]

[Option ID = 8633]

e 2
3. z+Db 4(ax * y) " [Option ID = 8636]

. 2
LEZtTD 2(ax +y)*. [Option ID = 8634]

Correct Answer :-

7. g
. (z +b)" = 4(ax + ). [Option ID = 8635]
2)
Let P be the set of all the polynomials with rational coefficients and S be the set of all sequences of
natural numbers. Then which one of the following statements is true?

[Question ID = 2139]

S is countable but P is not.
1. [Option ID = 8555]

Both the sets P and § are uncountable.
2 [Option ID = 8556]

Both the sets P and S are countable.
3. [Option ID = 8553]

P is countable but S is not.
4, [Option ID = 8554]

Correct Answer :-

P is countable but S is not.
. [Option ID = 8554]

3)
For the differential equation

& - 4/3
x——+ 6y = 3xy
consider the following statements:

(1) The given differential equation is a linear equation.

(ii) The differential equation can be reduced to linear equation by the transformation V = y /3,

(iii) The differential equation can be reduced to linear equation by the transformation V = x~1/3.

Which of the above statements are true?
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are [Question ID = 2156]

1. Only (i). [Option ID = 8622]

2. Only (iii). [Option ID = 8624]

3. Only (ii). [Option ID = 8623]

4. Both (i) and (ii). [Option ID = 8621]

Correct Answer :-
» Only (ii). [Option ID = 8623]

4)
Which one of the following statements is not true for Simpson’s 1/3 rule to find approximate value

of the definite integral J = fnl fx)dx?

[Question ID = 2151]

If y, = f(0),y; = f(0.5),y, = f(1), the approximate value of ] is %[yo T 3yp+ ¥l

1. [Option ID
= 8603]

The approximating function has odd number of points common with the function f (x).
. [Option ID =
8604]

Simpson’s 1/3 rule improves trapezoidal rule. __
3. [Option ID = 8602]

. The function f(x) is approximated by a parabola. oo 1 N6

Correct Answer :-

If yo = f(0),y; = f(0.5),y, = f(1), the approximate value of ] is %[yo + 3y, + y.].

[Option ID

® The equation of the tangent plane to the surface = = 2x? — y?2 at the point (1, 1, 1) is

[Question ID = 2133]
XY —~22 =2
1. [Option ID = 8531]

, HE—y—3g =1

" [Option ID = 8532]
2x —y — 2z 5918 _
3. [Option ID = 8529]
4x — 2y —z2= 1,
4. [Option ID = 8530]
Correct Answer :-
4x —2y—z=1.
. [Option ID = 8530]

6)
If {x, y} is an orthonormal set in an inner product space then the value of ||x — y|| + ||x + y]|| is

[Question ID = 2128]

1. 2\5' [Option ID = 8510]
, 2+ V2.

, V2

[Option ID = 8512]

" [Option ID = 8511]
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4. 2. [Option ID = 8509]

Correct Answer :-

. Z\E' [Option ID = 8510]

) Which one of the following spaces, with the usual metric, is not separable?

[Question ID = 2147]

. The space C|a, b] of the set of all real valued continuous functions defined on [a, b]. option 0
ption ID =

8586]

The space [* of all bounded real sequences with supremum metric.
2. [Option ID = 8588]

The Euclidean space R".
3. [Option ID = 8585]

The space [* of all absolutely convergent real sequences.
4, [Option ID = 8587]

Correct Answer :-

The space [” of all bounded real sequences with supremum metric. _
[Option ID = 8588]

8) Let G be an abelian group of order 2018 and f: G — G be defined as f{x) = x°. Then

[Question ID = 2118]

fis not injective.

1 [Option ID = 8470]

Jis not surjective.

2 [Option ID = 8471]
1

there exists e # x € G such that flx)=x"".
[Option ID = 8472]

fis an automorphism of G.

4 [Option ID = 8469]

Correct Answer :-
. fis an automorphism of G. [Option D = 8469]

 If f:R — R is a continuous function such that

fx+y)=fx)+f(@y), forallx,y € R,
then

[Question ID = 2138]
” - - wo n -
. [ is increasing if f(1) = 0 and decreasing if f(1) <0. Coption 1D - 8551

, f is increasing if f(1) <0 and decreasing if f(1) = 0.

[Option ID = 8552]

f 1s a not an increasing function.
3. [Option ID = 8549]

f 1s neither an increasing nor a decreasing function.
4. [Option ID = 8550]

Correct Answer :-
. f isincreasing if (1) = 0 and decreasing if f(1) <0

" [Option ID = 8551]

19 The central difference operator § and backward difference operator V are related as
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[Question ID = 2154]

1
5=V -V

[Option ID = 8615]

1

§=V(1+V) =

2. [Option ID = 8614]
1

L §=Vv(1-V):

" [Option ID = 8616]

1
§ = V(1 + V).
4,

[Option ID = 8613]

Correct Answer :-

L=V -V)= [Option ID = 8616]

11)
How many continuous real functions f can be defined on R such that (f(x))? = x? for every
x ER?

[Question ID = 2144]

. Infinitely many. Coption 1D - 8576]

2. None. [Option ID = 8575]
3. 4. [Option ID = 8574]
2.

4. [Option ID = 8573]

Correct Answer :-

4

. ' [Option ID = 8574]

12) The greatest common divisor of 11 + 7 and 18 — i in the ring of Gaussian integers Z[i] is

[Question ID = 2122]

1. St [Option ID = 8485]

2. . [Option ID = 8488]

1+i
3. [Option ID = 8487]

-
4. 27 [option ID = 8486]
Correct Answer :-

L [Option ID = 8488]

13) The complete integral of the partial differential equation

2 2 2.
Pz | Pz

——2 +—=e¢
o' T oaxdy &

x+2y

is
[Question ID = 2161]

- x+2y
L P10 +xp(y +x) +e * [Option ID = 8643]
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$1(7 + %) + 2 (¥ + x) + xe*2Y,
2

610~ 2 + Gy 1) + ¥,
, P10 +x) +xdp(y +x) + e**2y,

[Option ID = 8644]
[Option ID = 8641]
[Option ID = 8642]

Correct Answer :-

x+2y
. b1y +x) + x¢p2(y +x) + e " [Option ID = 8642]

14)

IfS={(1,0,),(l,2,1)} cC?then S* is

[Question ID = 2127]

span {(i, — > (i + 1), —1)}.

1. [Option ID = 8506]

span {(—i,%(f + 1), 1)}

[Option ID = 8505]

span {(i, — = (i + 1), 1)},

3. [Option ID = 8507]

span {(i, (i + 1), —1)}.

4, [Option ID = 8508]

Correct Answer :-

span {(i, — = (i + 1), 1)}.
[Option ID = 8507]

15) 2 s 0 .
The improper integral [~ 2%dx is

[Question ID = 2135]

convergent and converges to 2.
1. [Option ID = 8540]

divergent.
2. [Option ID = 8539]

1
convergent and converges to —.
3. N2 [option ID = 8538]

convergent and converges to —In2.
4. [Option ID = 8537]
Correct Answer :-

1

convergent and converges to e

. N2 roption ID = 8538]

16)
Let f : R — R be a continuous function which takes irrational values at rational points and rational
values at irrational points. Then which one of the following statements is true?

[Question ID = 2145]

f is uniformly continuous on @.
1.

, f 1s uniformly continuous on R.

[Option ID = 8578]

[Option ID = 8577]
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f is uniformly continuous on Q°.
3 [Option ID = 8579]

. No such function exists. (Option ID = 8580]

Correct Answer :-

. No such function exists. (Option ID = 8580]

) If £:]0,10] —> R is defined as

0, I=x<Z
f(x) =41, 2<x<5
0, 5<x<10,

and F(x) = f;f(t)dt then

[Question ID = 2134]

, F(x) =3 forx <5. [Option ID = 8536]
, F'(x) = f(x) for every x.

[Option ID = 8534]

F is not differentiableat x = 2andx = 5.
3. [Option ID = 8535]

F is differentiable everywhere on [0, 10].

4 [Option ID = 8533]

Correct Answer :-

F is not differentiable at x = 2 and x = 5. iofforasas,

1 . o .
® The Maclaurin series expansion

Iz xa
In(l +x) = x Qg TG~ ***

is valid
[Question ID = 2136]

only if x € [—1,1].

1 [Option ID = 8543]

2. ifx > —1. [Option ID = 8541]

; only if x € (—1,1].

[Option ID = 8542]

for every x € R.

4 [Option ID = 8544]

Correct Answer :-

. only if x € (_1’1]' [Option ID = 8542]

19) If 4x = 2(mod 6) and 3x = 5(mod 8) then one of the value of x is

[Question ID = 2115]

2 [Option ID = 8460]
4 [Option ID = 8457]
6 [Option ID = 8459]
3 [Option ID = 8458]
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Correct Answer :-
e 23 [Option ID = 8458]

20)
If f(x) = lim,_,q S, (x), where

X X X
G+D2x+D) @x+D@x+D T+ D+ Dx+ D)

Sn(x) =

then the function f is

[Question ID = 2131]

1. continuous nowhere. [Option ID = 8524]

2. continuous everywhere. [Option ID = 8521]

3. continuous everywhere except at countably many points. [Option ID = 8522]
4. continuous everywhere except at one point. [Option ID = 8523]

Correct Answer :-
« continuous everywhere except at one point. [Option ID = 8523]

21)
The rate of change of f(x,y) = 4y — x? at the point (1, 5) in the direction from (1, 5) to the point

(4,3) is
[Question ID = 2130]
—6

1. V5 [Option ID = 8519]
—14

2. V12 [option ID = 8518]
-12

i)
3. V5 [Option ID = 8520]
-19

V13’

4, [Option ID = 8517]

Correct Answer :-
-14

« VY13 [option ID = 8518]

22) 1etG = {ay,a, ..., azs} bea group of order 25. For b, ¢ € G let
bG = {bay, ba,, ....,bays}, Gc = {a;c,asc,....,azsc}.
Then
[Question ID = 2119]

bG = Gc onlyifb = c.

1 [Option ID = 8475]

bG = Ge ¥Vb,ce(. ]
2. [Option ID = 8473]

3 bG = Gc onlyifb™! = c.

. [Option ID = 8476]
bG # Ge, if b= c.
4,

[Option ID = 8474]

Correct Answer :-

bG = Ge ¥b,ce G, )
. [Option ID = 8473]
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23)

If (x,) is a sequence such that x,, = 0, for every n € N and if lim,,_,.((—1)"x,,) exists then which
one of the following statements 1s true?

[Question ID = 2141]

The sequence {x,,) is a Cauchy sequence.
1 q {xn) yoeq [Option ID = 8562]

The sequence (x,,) is not a Cauchy sequence.
2. [Option ID = 8564]

The sequence (x,,) is unbounded.
3. [Option ID = 8563]

The sequence (x,,) is divergent.
4. [Option ID = 8561]

Correct Answer :-
The sequence {x.,)} is a Cauchy sequence.
. q {Xn) yseq [Option ID = 8562]

%) Ifn > 2, then n® — 5n° + 4n is divisible by

[Question ID = 2113]
1. 80 [Option ID = 8449]
2. 120 [Option ID = 8451]

3. 100 [Option ID = 8450]
4. 125 [Option ID = 8452]

Correct Answer :-

« 120 [Option ID = 8451]

§= N 2-23+2]

Then S equals

[Question ID = 2140]

2,3].
[Option ID = 8558]

2 [2’ 3]' [Option ID = 8560]

_[23)

4, {25 3) [Option ID = 8559]

" [Option ID = 8557]

Correct Answer :-

. [2’ 3]' [Option ID = 8560]

[Question ID = 2137]

lim sup a,, = +«,liminfa, = -1.
1. [Option ID = 8547]

lim supa, = +%,liminfa, = 0.
2. [Option ID = 8548]
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lim supa,, = +=,lim infa,, = —o.
3. P an ! n [Option ID = 8546]

limsupa, = 1,liminfa, = —1.
4, P an ! n [Option ID = 8545]
Correct Answer :-
limsupa,, = +«, liminfa,, = 0.
P n ’ n [Option ID = 8548]

27)
Let f : R R be defined as f(x,y) = |x| + |y|. Then which one of the following statements is
true?

[Question ID = 2129]

. f is continuous at (0, 0) and £,.(0,0) = £,(0,0).
f is continuous at (0, 0) and £,(0,0) = £,,(0,0).

2.

[Option ID = 8515]

[Option ID = 8514]

, f is discontinuous at (0, 0) and £,.(0,0) = £,,(0,0).

[Option ID = 8516]

. f 1s continuous at (0, 0) but f, and f,, does not exist at (0, 0). £ M2

Correct Answer :-

) f 1s continuous at (0, 0) but f, and f,, does not exist at (0, 0). ion 1 < g513]

28)
Let A and B be two subsets of a metric space X. If intA denotes the interior A of then which one of

the following statements is not true?
[Question ID = 2146]

1. A - B = intA < intB. [Option ID = 8584]
int(A U B) = intA U intB.
, Int(A N B) = IntA N intB.

. nt(A U B) o intA U intB.

2. [Option ID = 8581]

[Option ID = 8583]
[Option ID = 8582]

Correct Answer :-

. (AU B)=mtd UintB. 0 gsgy

%) Which one of the following statements is false?
[Question ID = 2123]

A subring of a field is a subfield.
1. [Option ID = 8490]

, A subring of the ring of integers Z, is an ideal of Z. (Option ID = 8489

A commutative ring with unity is a field if it has no proper ideals.
3 [Option ID = 8492]

. A field has no proper ideals. [Option ID = 8451]

Correct Answer :-
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A subring of a field is a subfield.

. [Option ID = 8490]

30) leto = (37125)(43216) € S5, the symmetric group of degree 7. The order of & is

[Question ID = 2120]

1. 7 [Option ID = 8480]
2. 4 [Option ID = 8478]
3. 5 [Option ID = 8479]
4. 2 [Option ID = 8477]

Correct Answer :-
« 4 [Option ID = 8478]

w 1
s =ngfo. 3|
Then which one of the following statements is true?

[Question ID = 2143]
. Inf §>0. [Option ID = 8571]
, supS=1andinfS=0.

3. sup §>0. [Option ID = 8569]
. supS=mfS=0

[Option ID = 8572]

" [Option ID = 8570]
Correct Answer :-
supS=mfS=0

. " [Option ID = 8570]

32) The characteristics of the partial differential equation

9%z 0%z 0z
36— —y*——-8x2?—=0
axz 7 dy? * ox
when it 1s of hyperbolic type are given by

[Question ID = 2160]

36 36

x+F=Cl,I_F=Cz. .
1. [Option ID = 8638]
1 1
x + _6 = Cl’ x ] _6 — Cz.
¥y y
2. [Option ID = 8637]
1 1
3. [Option ID = 8639]
36 36
+ s C1, X - = Ca.
4. Y - [Option ID = 8640]

Correct Answer :-
1 1
x+;_cl,x___f:2.

. [Option ID = 8637]
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33) . . v .
A bound for the error for the trapezoidal rule for the definite integral ful 11: dx 1s

[Question ID = 2150]

1. [Option ID = 8600]
[Option ID = 8597]

[Option ID = 8598]

N
= Gle Rl "

B2
=]

4. [Option ID = 8599]

Correct Answer :-

1

. © [Option ID = 8600]

34)

[Question ID = 2152]

. cannot be given for any polynomial.

, is given when f (x) is a polynomial of degree 5.

is given when f(x) is a polynomial of degree 3.
4,

Correct Answer :-

Exact value of the definite integral f; f(x)dx using Simpson’s rule

[Option ID = 8608]
, is given when f (x) is a polynomial of degree 4.

is given when f (x) is a polynomial of degree 3.

[Option ID = 8606]

[Option ID = 8605]

[Option ID = 8607]

[Option ID = 8606]

35)

[Question ID = 2121]

1. 0 [Option ID = 8481]
2. 1 [Option ID = 8482]
3. 3 [Option ID = 8484]
4, 2 [Option ID = 8483]

Correct Answer :-
o 2 [Option ID = 8483]

Let p be a prime and let G be a non-abelian p-group. The least value of m such that p™\o (%) is

36) If ¢ is Euler’s Phi function then the value of @ (720) is

[Question ID = 2114]

1. 248 [Option ID = 8456]
2. 144 [Option ID = 8453]
3. 192 [Option ID = 8454]
4. 72 [Option ID = 8455]

Correct Answer :-
» 192 [Option ID = 8454]
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37)
The total number of arithmetic operations required to find the solution of a system of n linear

equations in n unknowns by Gauss elimination method is

[Question ID = 2153]

2 1 5
=n®*+-n%*—-=-n.
1.3 2 &  [Option ID = 8609]
1
n® —-n.
2. 6 [Option ID = 8610]
2 3 7
5?’13 + ETLZ — En.
3. [Option ID = 8611]
3, 1 2 5
“n*+-n n
4 3 2 & [Option ID = 8612]

Correct Answer :-

= 3 Fi
Eng + ET-'.Z — =1.
. [Option ID = 8611]

3) If (x,) is a sequence defined as
5
X, = [ﬁ], foreveryn € N
Zn
where [.] denotes the greatest integer function then lim,, , X,

[Question ID = 2142]

1

1. ** [Option ID = 8568]

B | =

2. [Option ID = 8566]

does not exist.
3. [Option ID = 8565]

4, 0. [Option ID = 8567]
Correct Answer :-

. 0. [Option ID = 8567]

39)
Let R be a ring with characteristic » where n = 2. If M is the ring of 2 x 2 matrices over R then the
characteristic of M is

[Question ID = 2125]

1. 1 option 10 = 85001
2. 0. [Option ID = 8498]
3. M — 1. [option 1D = 8499]
4. ™ [option ID = 8497]

Correct Answer :-

. " [Option ID = 8497]
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If A= [61! ;] is a matrix with eigen wvalues V6 and —V6, then the values of aand b are
respectively,

[Question ID = 2116]

1. 2 and —1. [Option ID = 8463]
2. 2 and -2. [Option ID = 8464]
3.2 and 1. [Option ID = 8461]

4. -2 and 1. [Option ID = 8462]

Correct Answer :-
e 2 and -2. [Option ID = 8464]

41) ; . ; o
The dimension of the vector space of all 6 x 6 real skew-symmetric matrices is

[Question ID = 2126]

36 [Option ID = 8504]
21 [Option ID = 8502]
30 [Option ID = 8503]
1

1.
2.
3.
4. 15 [Option ID = 8501]

Correct Answer :-

« 21 [Option ID = 8502]

42)
Let (xo, f(x0)) = (0,—1), (x1, f(x1)) = (1,a) and (x,, f(x,)) = (2,b). If the first order divided
differences [[xg,x,] = 5and f[x;,x,] = ¢ and the second order divided difference f[xg, x;,x,] =

3
= then the values of @, b and ¢ are

[Question ID = 2148]

"
1. 4, = 4. [Option ID = 8592]
2. 2,4,6. [Option ID = 8590]

4,6, 2. _
3. [Option ID = 8589]

2

4, 6,2, 4. [Option ID = 8591]
Correct Answer :-

4,6, 2.
o« 17 [Option ID = 8589]
43)

Let the polynomial f(x) = 3x° + 15x*-20x% + 10x + 20 € Z[x], and fy(x) be the
polynomial in Z,[x] obtained by reducing the coefficients of f(x) modulo 3. Which one of the
following statements is true?

[Question ID = 2124]
f(x) is reducible over (), f,(x) is reducible over Z,.
1. [Option ID = 8496]

f(x) is irreducible over 9, fy(x) is reducible over Zz.
2. [Option ID = 8495]

f(x) is reducible over @, f,(x) is irreducible over Z;.
3. [Option ID = 8494]

f(x) is irreducible over @, fy(x) is irreducible over Zz.
4, [Option ID = 8493]
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Correct Answer :-

f(x) is irreducible over (), fy(x) is reducible over Zs.
. [Option ID = 8495]

44) The general solution of the system of the differential equations

x; = 3x; — 2x,
Xp = 2X; — 2X5

1s given by
[Question ID = 2158]

(cle_t + 2c,e?t

2c.e7t + 0%t/
[Option ID = 8632]

( ciet + 2c,e7% )

2c,et + 2c,e72)
[Option ID = 8631]

(r:let + 2c29_2t)

clse:'t I cze_z‘t
3. [Option ID = 8629]
(cle_t 1 czezt)
c,e”t —ce?t)
4, [Option ID = 8630]

Correct Answer :-
(cle_t + 2ce?t

2cie”t + cpe?t/
. [Option ID = 8632]

*) The eigenvalues for the Sturm—Liouville problem
y'+Ay=00 =x=m,
y(0) =0,y'(m) =0

are [Question ID = 2155]

X = nznz,n M2,
1. [Option ID = 8619]

}{n Tl 1,2,... [Option ID = 8618]
';ln ni,n = 1 2, T )
[Option ID = 8617]
_ (2n— 1)2
1 = i
n 4
4 [Option ID = 8620]

Correct Answer :-
__ (2n-1)?
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The initial value problem

LA W
x— 2y =0,
x> 0,y(0) =

has

[Question ID = 2157]

1. exactly two solutions [Option ID = 8626]

2. a unique solution. [Option ID = 8627]

3. no solution. [Option ID = 8628]

4. infinitely many solutions. [Option ID = 8625]

Correct Answer :-
« infinitely many solutions. [Option ID = 8625]

47) The partial differential equation

8%z 0%z 0%z
(-1 L2y 22 _22_
ax2 axay ay?

18
[Question ID = 2162]
hyperbolic for {(x,y) € R? : x? + y? < 1}.
1. YP {( y) y } [Option ID = 8645]

, parabolic for {(x,y) € R? : x2 + y? < 1},

[Option ID = 8646]

hyperbolic for {(x,y) € R? : x2 + y2 > 1}.

3. yper ! {( y) y } [Option ID = 8648]
g R P 2, 42 2

. elliptic for {(x,y) € R : x% + y% > 1}. A

Correct Answer :-

5 2,42 2
. hyperbolic for {(x,y) € R® : x*+ y* > 1}, [Option ID = 8648]

48)
A . . flx
Let f be a convex function with f(0) = 0. Then the function g defined on (0, +=) as g(x) = %
[Question ID = 2132]
. is an increasing function. [Option ID = 8525]
. is such that its monotonicity cannot be determined. [Option ID = 8528]

. is neither increasing nor decreasing function. [Option ID = 8527]
. is a decreasing function. [Option ID = 8526]

A WN =

Correct Answer :-
« is an increasing function. [Option ID = 8525]

49) Which one of the statements is false? [Question ID = 2117]

Every quotient group of a cyclic group is cyclic.
1. ke EHO°R AR [Option ID = 8465]

If G and H are groups and f: G — H is a homomorphism then finduces an isomorphism of

G :

—— with AH.
5. Ker(n) [Option ID = 8467]

Every quotient group of an abelian group is abelian.

[Option ID = 8468]
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If G is a group and Z(G) is its centre such that the quotient group of G by Z(G) is cyclic, then G

415 abelian. [Option ID = 8466]

Correct Answer :-
If G and H are groups and f: G — H is a homomorphism then finduces an isomorphism of
with H.

G
Ker(f) [Option ID = 8467]

50) For cubic spline interpolation which one of the following statements is true? [Question ID = 2149]

1. The second derivatives of the splines are continuous at the interior data points but not the first derivatives. [Option ID = 8594]
2. The third derivatives of the splines are continuous at the interior data points. [Option ID = 8596]

3. The first derivatives of the splines are continuous at the interior data points but not the second derivatives. [Option ID = 8593]
4. The first and the second derivatives of the splines are continuous at the interior data points. [Option ID = 8595]

Correct Answer :-
« The first and the second derivatives of the splines are continuous at the interior data points. [Option ID = 8595]
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M 3@]5 ML

E 10 2 9
SUBJECT CODE : GS- §@3@‘A 'Eest Booklet Serial Nﬂe 2 eevosarsasorsdarsrassemmenson

Total Number of Pages : 24

Semes H

'TEST BOOKLET
" (Read the mstruc‘émns @arefuﬁy bef@r@ sﬁar‘émg to answer}

Tgme 2 Hours ‘ - Mammﬂm Marks : 2@@
-1 Fill up. the following mf@rmatmn %y Eﬁue or Black haﬂ pcmt pen qmiy
Roll No. | S NI L O ST
’ Name of the Candadate k' ‘ | :
NameofExammatzon Centre D ......... oo i .....
Date of Examination L losiieenida ............. arevdens
Ca;ndidate’s Signatureb I ..................... . W, i s

szgnatureofInuzgzlator S S AR i e .79, .. e
2. Open the seal of the booklet only when mstructed to.do so. . TR
3. 'Don t start answering the questlons until you are asked to do so.
4. Ensure that there are 50 questions in the Test Booklet with four responses (A) (B), (C) and (D)
Of them only one is correct as the best answer-to the question cencemnd :

| 5. There will be NEGATIVE MARKENG for wrong answer. Each correct answer shaﬂ be awarded E
4 marks while one mark will 'be deducted for each ‘WIONg answer: -

B, ‘Mulmple answermg ofa questmn will cause ’che answer to be regected
7. Use only Black or Biue Ball pen fer darkemng appropnate circle completely
For example -
A Rough work s to be done only on the Test Booklet and not on the answer sheet ; :
© 9. Youare notallowed to use Mobﬂe Phones orany Electromc Dev1ce Oniy N@n-?x‘ag‘rammahie s

o caic&ﬁa&or is allowed.

10.  Make sure that you do not possess any pages (Blank or Pmnted) or any unauthonzed material. If »
’ such material is found in your possession dunng the exammatmn you will be dlsquahﬁed for
admlssmn v :

11 . Ifyou are found copymg/helpmg others you w111 be dlsquahﬁed for admission.

12. At the end of the exammatmn hand over the 3 answer ‘sheet to the mvxgﬂator
13. Do not'leave the exammatlon hall until you are asked to do so.

14 No candidate is allowed to leave the ‘examination haH till the completion of exammatxon .

15. The candidates are allowed to take the Test Booklet with them, ‘
16. - Candidates are advised to contact the - Exammatlon Supemntendent for subn:nsswn of

representation related to ‘examination, if any..
17. Smoking and eatables are not allowed inside the eﬁémination hall.
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st B T B

Note : All symbols "ééf‘%y ithéif"ﬁsuaf, unless spé(:'ifife{d:j Véfherw'isé. |
L The s‘;‘eéﬁenvcie'.(’ﬁ’l,}“) is
(A) amohotoniéally'decfe‘asing e
® monotomcaﬂy inqrg?asi%;g
(©) convgrgfe‘m;ér;d ;bﬁvérges toll zero
o 7neifher monotoﬁicaily increasing nqr"mopi;tom:céﬁgdevclréia'_s:’iﬁg

2: | Let

then S equals. . oo T e

: e - (A) {0’1} s ', (B)(Ojl} S

3. Consider the 'sei?i;és'

: ; Then TR
'(A) the éemes 1s cenverlge‘nt’bﬁt not‘absoluteljy ;:o‘xgrbn‘zergkenkt B
(B). . the gseri?s: is divgrggéﬁ, , |
(©) the nth term of seires does not converge to zer
(D) the: series is absolutely con§§;£jg¢nt

GS-6030-A—A g
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4. Consider the sets

S = {}- :neNandnis prime}
n : ,

T-{*:xcR).
Theﬁ : |
W sx:xp"(S{hT)zl
(B) sﬁﬁsjéi and ;ng'mo? |
©) éﬁp_"_Si,:'% andme o

o .inf @ om) =§- .
5 'Con&der the followmg funétlons from R xR ~;R deﬁned by |
- | d(xy>~txl+ly! o
dg(x‘,,y):- SR
A 10, -x’:.'()
G-yl
: _‘Whleh of ‘the followmg s‘cateme.nts is true ‘7> =
& (A | Oxﬂy d2 and d3 are me‘tmcé on R |
“(B) Gnly d3 is a metrlc. on R
| (C)‘ Only di ,and d2 a?rei metric:‘s 'on"R | |
) (D) AH are metmcs on R | |

as- 6030-A~A o 3 | | PO,

TPhD/M Sc Entrance Que. Papers at www.pkalikain

Download NET/GATE/JAM/BHB/EHE



[P KalikaMaths] [35] DU MA/MSc Maths

6. S’: {(jc, y)e R?:xy < O} is
| (A) neither connected Hor compaét subset of R?
(B) not .¢bnnec§ed 'b‘ut 18 é(}m‘pact_’ subset of R2
(C) is ’borth‘ connected and cdmpact si_ﬂ;éet of‘Rz
D) is not »gzqmpact. sﬁ;bse’t Of R? bﬁt‘ ’connécted" ',

7. Let (x,) be a sequenbé‘ defined by : SRS B

x, =3 and x,”;1':f4—xn .

Then

v(A:)‘ ,-(xn) i»s’ a"nionoﬁonicfally v(}iecfe;a};»sing Séqﬁéméﬂmti 15 ,"Di??bﬂi‘mded below -
,(ij ;(xn): ‘convergeskt‘é 94 J?; ; |
(C) (xﬁj ’cori),"vé;rjges ,tql 2,\@
” (D)(xn) faiverges .

‘58._ ! The vaiue of the series

=
is given by
® 2 o L ® 4
(© 6 j o 8

GS-6030-A—A | 4
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9. Let f be a continuous function on R. Define
Glx) = gnx f@&) d | VzxeR.
: Thén |
(A) Glx)=f (coé x) sinx
(B) G'(x) = — f(sin ) cosx
(©) vG’(x) = f(sinx) cosx
(D) G'(x) = f(‘sinx)"vsinx | |
10, Let (X, d) be a metric space where X is an infinite set and d is the discrete
| m:etric.iThen B j " ‘ | ' | ”
‘(Aj. :’Heine—Borel tﬁéorerﬁhqlds for (X, d) " '
(B) Hemég«Borei theorem does ot hold for (%, d)
(O Xis not bounded S
D) ’X is corﬁpéct :
11 Let |

B 1
1+(x-1%

f(x) xel0,1]

ATVhen thé‘seque’nce (fn} is

(A‘) ,‘po‘intwise convérgent but riotvvulniférﬁﬂy cbnvergént on [0, 1]
(B) - uniformly éonvéfgenf but not pointwise »converg'en:t on [0, 1] o
(C) both ‘pointwi_se and unif‘ormlyv convergent 6;1".[0, 1]

(D) neither pointwise nor uniformly convergent on [0, 1] 4
GS-6030-A—A 5 | - P.T.O.
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-12.‘ The limit inferior of the sequehce (x,) where

Xn- = 1+ ("“1)” + i"

.‘871’
is
',(A> 1 o | - f(B) 3
<C>_ P oo

13, Which of the following sets is in one-to-one corfééﬁondenée,vviﬁh N-

o ¢+
W o aad (1D .
S ® O (ﬁ)‘fafnd ,<jm>~
: @ (D aﬁd @V} L
@ An of the above
,Gs’.éi)‘sor-Af—LA o 6

£
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14.

15.

(I).. There exists a continuous function from. |~

Suppose [ and g are differentiable on the interval {a; o) such that

| fla) < gla) and f'(x) < g'(x) V x>a. Then which of the following statements

is true ?
(A) flx)=gx) Vxela®
(B)  flx) > glx)

©€) flo)<glx)

(D) None of the above

Which of thé' followmg S£atéméﬁ£s ‘a‘zjf'e true 9 S0

=
H o -

|

:’f

N

] SR
“} onto R ~

i S o oL i bis
(ID) - There exists a continuous function from 29

) »(HD_Thefe kexjists a cont‘inuygu‘s functioni from [{), 'ﬁ]‘Q;{Zﬁ,’ 31] onto [0, 1]

S = N L BRI 17 T2 ; '
- (IV) There exists a continuous function from ["’“‘ } onto{()s ‘“} Y [ 1} .

22 3] 713

(&) (O and 1D
(® D) and (I

© (@) @) and V)

) (D and QV)

GS-6030-A—A

P.T.0.

Download NET/GATE/JAM/BHU/CUCET/RhD/M Sc Entrance Que. Papers at www.pkalikain -



[P KalikaMaths] [39] DU MA/MSc Maths

16. For
x = (xls X9s xg) y= (yp yz» ¥g) € R?

define

d (x, y) maxlx =71

;iz(x, ¥ = {i (x; —yj’)z} .
v =R
» - Consider the metric spavcelsv' (R3 dl) and (R3, dy). Then
(A) ®3, d dy). is complete, but- (RS, dy) is not complete
(B) (Rg dz) 18 complete but (Rg dl) is not comple‘te
| (C) Both (Rg 1) and*(R a‘fz) are complete
(D) Neither’ (R di) nor (R dz) is complete
| 17 et fo RZ - R be defmed by |

x.y, . (5 #0,0

ey =  E
O | (x y) (0 0
. .T‘hen | | |
(A.) fis not -cehﬁinﬁous at (0, 0) but all directional derivatives of f at’(()v, 0) -
emst | . ‘- : o |
(B) fis continuous in RQ and aH dlrechonal demvatweé of fat (O 0) éxmt
| (C) fis contmuoﬁs in R?‘ but not all dn‘ectwnai denvatlves at. (0;. 0) ex1st
B D) f is not ‘continuous at (0, 0) and not all directional derivatives at
0, 0) ex1st

GS SOSO*AMA ‘ S 8
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| 18._ Let
X = {(x, y) R®:ve Q. y<R\Q)
x%zhere Q is the set of ‘rationals'. Then |
- (A) X is an open and ﬁense subset éf EQ
. (B) X is an bpen but not ‘Vdén.se :subsetx')vf Rz A
| V(Cﬂ)', X is n'of"t'v an oﬁen but a ciense .‘subéet (ff R?
(D)X is neitheré;n* vcpen nof a dgnsé subSe‘t"idf;Rg
719. ‘Let neN,n>3 befﬁxeé and lgt | f ';'[:o,'y.ﬂ »R be déﬁngd by |
x : ,"-1(‘_)33251/5

f(x)%-
. 2n e

Then

| ((A) f 1s pontin‘uous and Rie-mann integrable on [0, 1].

(B) fis fitmjt"con-tiﬁuoﬁs but isvv,R'iemam’i _intégxza%bge‘ on [0, 1]. !
(C) fis éontinudus Zbui’; ,no’i;k Riemann iﬁtégtable on [o, 1.

D) / is neither continuous nor Riemann ‘integrablé on [0, 1].

(GS-6030-A—A e P.T0.
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20.  Let
S={x€R3—~x2>O}
Then
(A) S is béunded éb_‘ové _and’:S'isfthé 'lve"ast gpper bbund 'lof S.
(B) sis’_'boundéd above and does not have a 1eas£f 1ip‘pe‘r 'béund'in;g.
:(C)" S 1s bounded‘ahdvé”tavndld(’)‘e‘s not have a jéaéﬁ Uppér'bOund m éQé,"the
set. of ra;ﬁoﬁal m;mbérjs; Gt | |
(D) S ;s not bounde’d kaboéze

21 Let p and g be dlsimct prlmes and let G and H be two groups. such ‘that ’

O(G) = p and O(H) q The number of d1st1nct homomorphlms from G to H

is/are
w1 we-t
'(C) qv-i o [ (D> pq"‘

N

22.  Let G be a cychc group such that G has an element Of mﬁmte order Then o

' the*number of _ele_ments of ﬁnlte erder m: G 1s/are o

_(C) infinite R (D) none of these
GS-6030-A—A _ - 10
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23, LetGbea non-abelian group-of order p3 Whére p is a prime. Let Z(G) ¢{e}
Then | ‘
(A) O(Z(G')) =p
B oG =p*
(C) m _is’ cyc_:lic
(D) _ho‘ﬁe of’ ihe above
24: | Let G Ee a grﬁup of ofdér pqr, f&herei p,‘ q, r are pmmes and p <q<r ’Which

' of the »foiloWing st;at;emen;s»’aré%ﬁ;é 7. »r A

,(lj)A G has a ‘mormal subgr(}@@bf Orde;" qr

(@) Sylow f-’su:bgz;oup. of VVG- is nermal
(i) G is abelian

l (&) ‘Qn:ly (@) and (1)
(B} | vonly i) aind }(ii}i) | “
(lac) only (i) and kiii)'

@) @), Gi) and (iii)

GS-6030-A—A 1 - pr0
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95. Let R be a ring with unity such that each elemient of R is an idempotent.

The‘nk the charaéteri‘stic of R is
@ 0

(B) 2’

(©) an odd kprin'le"l '

™) none of thev‘ above

926, Let |
| P-q(VE).
~ Which one‘ of 'ﬁhé fol‘iowing Vis no‘t“‘true ? ‘
A \@ € F - |

©) - 16 i O"‘h'as a s‘oll_:xition” nF
D) dim®=2 o
27. Theb idéaly <x> of the ringg{x] is
A maximal but ﬁét'prime
B p‘rifng buf }ﬁv"ot :‘maﬁiimal
© ’both ?fime and maximal
) neithef prime nor maximal

GS.6030-A—A 12
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28. The smallest subring of @ containing 3 is
(A) S={a+b§]a,bez} :
B s=Q v
, s
' () S :{a(g} ]]g'e:N,“a'e Z}
. 9 2 n
@) S= {ao iy =+ ay [gj + ...... +a, {3) neN, ay, ..., a, € Z
199, If p is an odd prime, then
4(p) +02p) + 627 P) + o + @™ p)
is équal to
A @"-1)(p-1
B) 2"(p-1)
© @+ (-1
@ 2™ (p-1).
GS-6030-A—A - 13 - PTO
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30. Let

“1cost ~-sind
AB) = -1, 8e(0, 2m)
‘ sin® cos® . :

Whmh of the folvlo\‘ving’ sfatements is true ?
A | A(G) hés éigenvec;:ors in R? for every Qé (0, 27\:3 |
(B) A(é) vdoges nfokjt have eigenx}ectbréi"in ?S,zfor any 0 e(O, Qﬁ) :
€ A(G) ’ha‘ksi ei‘génvecﬁors in R? for ke‘xac:tly‘ o’ne, Qalue 'of 6¢ (O, 270
| (D) ’iA'(B) has {éigélﬁe'ct’.orss iﬁ R? fo? Qxa;tly évéo %zajluésyi of é:e (0,21:)
31‘; Let M(n, R) be thev vg(?:t(.)r space of ?z X ‘n matrices_ Wi‘vt:h‘ rggalé’agt-ri’es »j:alnd,-U ,
be the,:subéet» of Min, R) given by |

( {(aUH ql%»+a2§ »~!-".>.,..+a-,m-=0}, ‘
Whmh one of .thef following .stateﬁ;ents‘ is true 7
(A) U ié a sqbs_;);ac‘?e' of diménsion}‘ 2 _i

»(By)i Uis a subspacé of dimension n?-n

kC) U is nQ't a subspace

(D) None of the above

GS-6030-A—A S 14
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32. Let

Then det (A3 — 6A2 + 5A +-3D) is

(A) 24
(C) 3
33.  Let

- and

o :

[46]

e

®) 15
@ - 0

a, b, c,deR} :

B W%{a %5@' rer’|a, b <Rj.

'De‘:ﬁpé T :,jV——> W by ‘

The null -Space of T is

|

e

@)
® e

© 1@

n
1 @
o 1%,

GS-6030-A—A

4

a

=1

1

aeR}

aeR: .

15

_ Tu dD =(a+d)+(b-c)x +(c+d) «°

C

DU MA/MSc Maths

P.T.O.
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34. Let
W, = (020,00 <),
W, = {(a,’r(), —a)i»a € B;}
ihen
(A)’ W1 +  W, is a subspace v(r>f R3 but W1 U W, vis not
(B) W1+ WZ’ A L)'Wzviaj;tv"e };:mth Subspaceé bfl R?) |
| ’(’c) neither W—i,e- Wy '.#01; Wl U W, 1s a sﬁbs";'aééé ‘of‘ R3
(D) W1 u W2 is a subépace of R? -‘b;ﬁ; W1 +‘:W2.is vﬁét
| 35.. kkLet v = qO, n] be an inﬁeri?rqduct spacev ,,ﬁjfiﬁh"’i’n’i.}ér prodx%c‘t.
{f &)= f@ g@d? i
) - Let f,(x)‘ = ;c;_c»)sx,é(x) =sin‘x. Then _
'(A): f g are érthogdnal but not liﬁgarly‘in‘ciiependen‘jt
(B')' | f, g aré Oftilqgoﬁal and ‘ﬁn’eéz»'ly‘ iﬁaépéndent /
© f & are Bngatﬂ;? independen_t but rv;o‘t’orkthdg;bn.al
(D> “neither f, g are linearly indepéndent nor-;oxv‘tho‘gonalb
| GS-GOS(}-A;A | - | - 16 |

¢
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36.

37.

If the partial differential equation

zau+2 My

-2 —5 —(y-3

(x-2) (y-3) Ry

is parabolic in the region §c RQ but not in R?\g, then S is
(A) {(x,,y)eRQ:x_: 20ry;3} '

B) {(x y)eRz x~2andy 3}

© |, y)eEz x_z}

D) {(x y)eR2 y = 3}
Let u(x, y) be the solution of the Cauchy problem

20U _ 20U _ g
oy

u-—>e* as y-—>o.

 Then u(1, 1)

w1 S mo

38.

© 1 \ D e?

* The initial value problem

has

| (A) mﬁmtely many soiutmns through (0, b)if b ;t 0

B) unlque solution for all a and b

‘(C) no solutlon »n‘.’ a=b=0 .

() infinitely many solutions if a=b=0

GS-6030-A—A . 17 | - P.T.O.
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39, - The solution of the differential equation

dy

5+ 4y = cos 2x,

dx
is given by |
. {A) ¢, c082x + ¢gsin2x + —z— sin 2x
(B) ¢ cos2x +cysin % + 5;— sin2x
(C) ¢ Cos2x + cysin 2% +}z cos2x
: (D) ¢, c082x + ¢ysin2x tx cos2x |
40. The following initial value problem of a first order linear sys‘te,m_
x'=3x-2y, ?c(O) =1
yi=-Bxidy, yO)=-2

“can bé{éonv,erte’d into an initial value problem of a 28d order differential

v'equlatic»m for x(t). It is

| ‘»Ai(A)' x! -47:x:" +6x=0;x0)=1, x':("O), : = 2
A(‘B} L —'}:gc' +6x=0; 2(0)=1, x*io);o ST
(C) ‘x“_??x‘ +6x : Ov; x(0) : 1, x'(0)= 7

| (D) 'xn *—bx‘+6x:0; x(()): 1,x‘(0)=——2
GS-6030-A—A 18
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41. The characteristic values of the Sturm-Liouville problem

dgy

2

+y =0 y(O) =0, y(rn) — y'(n) =0,

are

:v(A) A= ui ‘Where-a“(nzls 2,3,.....) are the posi‘tive roots of equation
o= cot mor |

(B) 1 =0a2 where a,(n=1,2,3,...) are roots of the equation o =tan na

(C) 0, 1.

D) négative real numbers
42. -_Deteriﬁine én”interval m which the solution of the_‘foHoWing initial value
problem is rce'i"ta'in to exist | |

Oy itant)y =sing, ym=0.

, n 3= - | B | 37c
(A) 5 <l < 2 S k‘(B) | ‘< < 2

L -‘ R 'v i v' k - ; - v . 4 g . . ‘ V
H{C) §<t<ﬁ , - (D) 0<t<3’7t'

43.  The derivative —gx“ can be ap"proximated most accurately by which finite

| difference ?

. n 1A no. I3 :
(A)- Vped "V _ ' (B) Uy T Upa
. Ax . o CAx

n 7
Up g = Up g

O D) All are e’qua11y'-accuraﬁe‘v""

GS-6030-A—A I . PTO.
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44.

45.

iteration x,,, = J1+%

(B). Root =- 5 iterations converge with xp =

D) Roots ==
(D) Roots g

5 - DU MA/MSc Maths

What are the solutions o if any, of the equation r=+1+x 7 Does the

21

converge to any of these solutions ?

i

+5 | | ,

. 1 . . .
(A) Root = 5 ‘iterations converge with xq

f
I
[y

(C) Both (A) and (B)

1+-/5

but the itemtioﬁs’ do not converge to any root

Is the following function a cubic Spline:on the interval 0 <x <2

W (x-1)3 -, 0<x<1
s()=9
Co|em? o 1sas2

(.A), Yes, it is. a'pubic s;ﬂi'né 'yobn fo, 21

"B) Itisa cubié‘ spl;'meﬁ only on [0, 1] :

(C) It s a cubic spline only on {1, 2}

(D) It is not a cubic spliné v

GS-6030-A—A | 20
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46. Consider the second order differential equation
x2y"(x) + xy'(x) - 9y(x) =0 for x>0.

If the solution satisfies the inﬁal conditions y(1) = 0, yi(1) = 2, then

¥(2) is
A 8 B (;)._:'8
© = : D) —

16 S
47. The eigenvalues associated with the BVP .
- () - 25'() + (L=1) ¥ =0
¥(0) =0, y<1>'=-§o‘
islare B
| i (B) ,v)ﬁv}.nzné, nzl,‘VQ,v 3, -
O h= ot n=123, \
-_<Df)l A=nn, n=123, .. :
48.  The value of | ‘ o , :
- sins? di

using the trapezium rule with two subintervais 18

o N
(A) 1 (B) e
BN N T
| © 5 "’(D) ol | |
GS-6030-A—A : 2 , PT.O..
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49. Consider the system of equations

11 —a || % b |
a1 %] b
where ‘@’ is a real constant. Then Gauss-Seidel méthod for the solution of
the above systém converges for
(A) all values of a 1 “(B) Jal<1
© fal>1 @) a> 2
50. The erm} in the value of y at 0.2 When’modiﬁed Euler’s method 1s used to
solve ‘thefpfoblem

is of the order =

@ 107 | o ® 102
(©) 1078 - D) 0
GS-6030-A—A 99
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DEPARTMENT OF MATHEMATICS

[54]

DU MA/MSc Maths

Answer key for M.A./M.Sc. Mathematics Entrance Test (SERIES—- A)

Question No. Answer Question No. Answer
1. D 26. A
2. % ———- 27. B
3 D 28. D
4 C 29. B
5. * ———- 30. C
6 A 31. A
7 C 32. C
8 A 33. A
9 C 34. A
10. B 35. B
11. A 36. A
12. D 37. *

13. D 38. D
14, * ———- 39. A
15. * ———- 40. C
16. C 41. B
17. A 42. A
18. C 43, C
19. B 44, A
20. C 45, A
21. A 46. A
22. B 47. C
23. A 48. D
24. A 49, B
25. B 50. C

* This question shall not be considered for evaluation.
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M.A./M.Sc. (Mathematics) Entrance Examination 2016-17
Max Time: 2 hours Max Marks: 150

Instructions: There are 50 questions. Every question has four choices of which exactly
one is correct. For correct answer, 3 marks will be given. For wrong answer, 1 mark will
be deducted. Scientific calculators are allowed.

In the following R, N, Q, Z and C denote the set of all real numbers, natural numbers,
rational numbers, integers and complex numbers respectively.

(1) Let X be a countably infinite subset of R and A be a countably infinite subset of
X. Then the set X\ A={r e X |z ¢ A}

A) is empty. B) is a finite set .
C) can be a countably infinite set. D) can be an uncountable set.

(2) The subset A= {zr € Q: z? <4} of R is

A) bounded above but not bounded below.

B) bounded above and sup A = 2.

C) bounded above but does not have a supremum .
)

D) not bounded above .

(3) Let f be a function defined on [0,00) by f(z) = [z], the greatest integer less than
or equal to . Then

A) f is continuous at each point of N.
B) f is continuous on [0, c0).
C) f is discontinuous at x = 1,2,3,.. ..
D) f is continuous on [0, 7].
QZEZ 331,3
(4) The series = + o1 + ar + .-+ is convergent if x belongs to the interval
A) (0,1/e). B) (1/e,0). C) (2/e,3/e). D) (3/e,4/e).

(5) The subset A={z€Q:—-1<x<0}UNoOofRis

A) bounded, infinite set and has a limit point in R.

B) unbounded, infinite set and has a limit point in R.

C) unbounded, infinite set and does not have a limit point in R.
D) bounded, infinite set and does not have a limit point in R.

(6) Let f be a real-valued monotone non-decreasing function on R. Then

A) for a € R, lim f(x) exists .
r—a

B) f is an unbounded function.
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2 M.A./M.Sc. Admission Entrance Test — 2016-17
C) h(z) = e~¥@ is a bounded function.
D) if a < b, then lim f(z) < lim f(z).
z—at z—b~

(7) Let X = C]0, 1] be the space of all real-valued continuous functions on [0, 1]. Then
(X,d) is not a complete metric space if

1.9 = [ 1)~ 9lde. B dls.0) = max 170) ~ o(0)],

0, if f=g
C) d(f,q) = _ . D)d(f,q) = .
) d(f.9) mi%?l]!f(x) g(z)| ) d(f.g) {17 it 7 g

k? 4+ 3k +1
) The series Z Z+ 2+ converges to

A) 1. B) 1/2. C) 2. D) 3.

o0

n 0 N2
(9) We know that xe® = 5 ﬁ The series E 7? converges to
n—1)! n!
n=1 n=

A) €% B) 2% C) 42 D) 6¢?.
(10) Let X = R? with metric defined by d(x,y) = 1 if z # y and d(z,x) = 0. Then

A) every subset of X is dense in (X, d).
B) (X,d) is separable .

C) (X,d) is compact but not connected.
D) every subspace of (X, d) is complete.

(11) Let dy and dy be metrics on a non-empty set X. Which of the following is not a
metric on X7

A) max(dy,dp). B) /di +d3. C)1+di+dy. D) idl + %dg.

(12) Let f: R? — R be given by f(z,y) = v/|zy|. Then at origin

A

) f is continuous and ex1sts
B) f is discontinuous and i: exists.

C
D

f is continuous but % does not exist .

f is discontinuous but % exists.
(13) The sequence of real-valued functions f,(x) = 2", x € [0, 1] U {2}, is

A) pointwise convergent but not uniformly convergent.
B) uniformly convergent.
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C) bounded but not pointwise convergent.
D) not bounded.

(14) The integral/ sin x dx
0

A) exists and equals 0. B) exists and equals 1.
C) exists and equals —1. D) does not exist.

(15) If {a,} is a bounded sequence of real numbers, then

(16)

(17)

(18)

A) mf a, < liminfa, and supa, <limsupa, .
n—oo n n—o00
B) hm inf a, < mf ay,.
n—0o0
C) liminfa, < 1nf a,, and sup a, <limsupa, .
n—oo n—oo
D) mf a, < lim mf a,, and hm Sup a,, < sup a,.
n—oo n—o00 n
.= (2n)!
The series
; (n!)?
A) diverges . B) converges to 1.
C) converges to % D) converges to %

Consider the function f : R? — R defined by
xy )
y X 7£ -y
fla,y) =@ +y
0, 2?2 = —y

Then

A) directional derivative does not exist at (0,0).

B) f is continuous at (0,0).

C) f is differentiable at (0,0).

D) each directional derivative exists at (0,0) but f is not continuous.

Let f:[—1,1] — R be defined by

x
—, =+ #0
f(x) =4l
0, x =0
and F' be its indefinite integral. Which of the following is not true?
A) F'(0) does not exist.

B) F'is an anti-derivative of f on [—1,1].
C) F is Riemann integrable on [—1, 1].
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(19)

(20)

(21)

(22)

[ 58] DU MA/MSc Maths
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D) F is continuous on [—1,1].

Let f(z) = 2% x € [0,1]. For each n € N, let P, be the partition of [0,1] given

by P, ={0,+,2,..., 2} If op, = U(f, P,) (upper sum) and 8, = L(f, P,) (lower
sum) then
A) a, = (n+2)(2n +1)/(6n?). B) B, = (n—2)(2n +1)/(6n?).

C) B, = (n—1)(2n —1)/(6n?).

D) lim «, # lim f,.

w/2
Let I = / log sin x dor. Then
0

A) I diverges at x = 0.
B) I converges and is equal to —m log 2.
C) I converges and is equal to —7 log 2.
D) I diverges at = 7.

Which of the following polynomials is not irreducible over Z?

A) z* + 12522 + 252 + 5.
C) 23+ 2x + 1.

B) 223 + 6z + 12.
D) 2t + 2% + 2% + 2 + 1.

A complex number « is said to be algebraic integer if it satisfies a monic polynomial
equation with integer coefficients. Which of the following is not an algebraic
integer?
A) V2. B) 75
C) 1’2\/5. D) V/a, « is an algebraic integer.
11 1
IfA= |0 2 —1 |, then the value of A* — A3 — 4A% + 4] is
00 -2
[ -2 1 0 [0 -1 -1
Ay4] 0 =31 B)y4(0 -1 1
| 0 0 1 0 0 3
2 1 1 [0 1 1
C) 4 031]. D)4|10 1 -1
| 00 —1 | 0 0 =3
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(24) Let T : R? — R? be a linear transformation defined by T'(x,y) = (z+y,x —y, 2y).
If {(1,1),(1,0)} and {(1,1,1),(1,0,1),(0,0,1)} are ordered bases of R? and R3
respectively, then the matrix representation of 7" with respect to the ordered bases
is

0 1 1 0

A2 1 | B) | -1 0
1 -1 2 -1
T2 1 [0 1

Q)| -2 o | D) |2 0
0 -1 0 —1

(25) Let P, be real vector space of real polynomials of degree < 4. Define an inner
product on P, by

4 4 4
i=0 i=0 i=0
Then the set {1, z, 22, 23, 2%} is

A) orthogonal but not orthonormal .
B) orthonormal .

C) not orthogonal.

D) none of these.

(26) If {a + ib,c + id} is a basis of C over R, then

A) ac—bd = 0. B) ac —bd # 0.
C) ad —be = 0. D) ad — be # 0.
. 10 -1 2 5 —6
(27) Consider M; = (3 2),]\/[2— ( 5 2),]\/[3— (_3 _2) and M, =

0 0
( 0 0 ) of Msyo(R). Then

A) { My, M3, M,} is linearly independent.
B) {M;, My, M,} is linearly independent.
C) {M;, M, M,} is linearly independent.
D) {M;, My, M3} is linearly dependent.

(28) If A = (1 (1)) = aM; + BMs + yMs3, where My = Isxo, Moy = (O 1) and

11
11
Mg_(l 1),then
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Aa=p=1vy=2. B)a=§g=-1,v=2.
Cla=16=-1,v=2. D)a=-1,8=1,v=2.

(29) Let W be the subset of the vector space V' = M,,,(R) consisting of symmetric
matrices. Then

A) W is not a subspace of V.

)
B)
C)

)

W is a subspace of V of dimension “

W is a subspace of V' of dimension
W is a subspace of V' of dimension n? — n.

(30) Let T : R® — R3 be a linear transformation and B be a basis of R3 given by
B = {(1,1,1)",(1,2,3)",(1,1,2)"}. If T((1,1,1)") = (1,1,1)% T((1,2,3)") =

(=1,-2,-3)" and T((1,1,2)") = (2,2,4)" (A" being the transpose of A), then
T((2,3,6)") is

A) (2,1,4)" B) (1,2, 4)

Q) (3,2, 1)". D) (2,3, 4)"

(31) Let T': R® — R? be a linear transformation and B = {vy, v2, v3} be a basis for R.
Suppose that T'(v1) = (1,1,0)%, T'(v2) = (1,0,—1)" and T'(v3) = (2,1, —1)* then

A) w=(1,2,1)" ¢ Range of T .
B) dim (Range of T) = 1.

C) dim (Null space of T') = 2.
D) Range of T is a plane in R3.

(32) The last two digits of the number 9°) is

A) 29. B) 89. C) 49. D) 69.

Z under matrix multiplication,
where ad — bc # 0 and a, b, ¢, d are integers modulo 3. The order of G is

(33) Let G be the group of all 2 x 2 matrices

A) 24. B) 16. C) 48. D) 81.

(34) For the ideal I = (x> + 1) of Z[z], which of the following is true?

A) I is a maximal ideal but not a prime ideal.

B) I is a prime ideal but not a maximal ideal.

C) I is neither a prime ideal nor a maximal ideal.
D) I is both prime and maximal ideal.

(35) Consider the following statements:
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1. Every Euclidean domain is a principal ideal domain;
2. Every principal ideal domain is a unique factorization domain;

3. Every unique factorization domain is a Euclidean domain.
Then

A) statements 1 and 2 are true.
B) statements 2 and 3 are true.
C) statements 1 and 3 are true.
D) statements 1, 2 and 3 are true.

(36) The ordinary differential equation:
dy 2y

dr =z
with the initial condition y(0) = 0, has

A) infinitely many solutions.
B) no solution.
)
)

C) more than one but only finitely many solutions.
D) unique solution.

(37) Consider the partial differential equation:

0%u 0%u 0*u
4 12 9 —9u=09.
0x? * 0xdy * 0y? “

Which of the following is not correct?

A) Tt is a second order parabolic equation.

B) The characteristic curves are given by ¢ = 2y — 3z and n = y.
2

u
C) The canonical form is given by o u = 1, where 7 is a characteristic variable.
n
2

u
D) The canonical form is e + u = 1, where 7 is a characteristic variable.
n

(38) Consider the one dimensional wave equation:
*u  0%u

W:4@’$>O’t>0

subject to the initial conditions:
u(z,0) = |sinz|, z >0
u(z,0) =0, 2 >0
and the boundary condition:
w(0,¢) =0, t > 0.
Then <7T, %) is equal to
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A) 1. B) 0. C) 3. D) —1.
(39) The initial value problem
dy 2
— = ,x>0,y0)=0
T =Y +a% x y(0)

has
A) infinitely many solutions. B) exactly two solutions.
C) a unique solution. D) no solution.

(40) In a tank there is 120 litres of brine (salted water) containing a total of 50 kg of
dissolved salt. Pure water is allowed to run into the tank at the rate of 3 litres
per minute. Brine runs out of the tank at the rate of 2 litres per minute. The
instantaneous concentration in the tank is kept uniform by stirring. How much
salt is in the tank at the end of one hour?

A) 1545 kg.  B) 19.53 kg. C) 1481kg. D) 18.39 kg.

(41) If the differential equation

Py - d
2t2d—t§’+td—i—3y=0

is associated with the boundary conditions y(1) =5, y(4) =9, then y(9) =
A) 27.44. B) 13.2. C) 10. D) 11.35.

(42) The third degree hermite polynomial approximation for the function y = y(x)
such that y(0) =1, ¥'(0) =0, y(1) = 3 and y/(1) = 5 is given by

A) 1+ a2 + 23 B) 1+ 2%+ .
C) 2% + 23 D) none of the above.

(43) Let y be the solution of the initial value problem

dy
T =y—z y(0)
Using Runge-Kutta second order method with step size h = 0.1, the approximate

value of y(0.1) correct to four decimal places is given by

A) 2.8909. B) 2.7142. C) 2.6714. D) 2.7716.
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(44) Consider the system of linear equations

2 -1 0 T 7
—1 2 -1 i) =
0 —1 2 25 1
With the initial approximation [x(lo), xéo), xg )] =1[0,0,0]", the approximate value

of the solution [xgl), xgl), a:él)] after one iteration by Gauss Seidel method is

A) [3.2,2.25,1.5)7. B) [3.5,2.25,1.625]7.
C) [2.25,3.5,1.625]7. D) [2.5,3.5,1.6].

(45) For the wave equation
Ugt = 16 Ugy,

the characteristic coordinates are

A)¢=x+16t, n=o—16t. B){=x+4t, n=x—4t.
C)&=x+256t,n=x—256t. D){=x+2t,n=x—2t.

(46) Let f; and fy be two solutions of

d*y dy
ag( )@4‘&1( )%—FCLQ(:C)@/:O,
where ag, a; and ay are continuous on [0,1] and ag(xz) # 0 for all x € [0,1].

1 1
Moreover, let f; <§> = fo (5) = 0. Then

A) one of fl and fy must be identically zero.
B) fi(z) = fa(x) for all x € [0, 1].

C) fi(x) = c fo(z) for some constant c.

D) none of the above.

(47) The Laplace transform of e*!

A) 1/(s+2). B s :
C)1/(s+4). D) 1/(s —4).

(48) Let f(t) = 4sin®¢ and let > o2 a,cosnt be the Fourier cosine series of f(t).
Which one is true?

A)GOZO,CLQZ]_,CL4:2. B)CLOZQ,CLQ:O,CM:—Q.
C)a0:27a2:_27a4:0- D)QOIO;CL2:_27@4:2~
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(49) For a, b, c € R, if the differential equation
(az? + bry + y*)dw + (22* + cxy + y*)dy = 0

is exact, then

A)b=2 ¢c=2a. B) b= —9
C)b=2,c=4. D)b=2,a=2c

(50) Let u(x,t) be the solution of the wave equation
Uzy = Uy, u(z,0) = cos (brz), wu(z,0)=0.

Then the value of u(1,1) is

A) —1. B) 0. C) 2. D) 1.
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(1) Consider A = {q € Q : ¢*> > 2} as a subset of the metric space (Q, d), where
d(x,y) = |z —y|. Then A is

A) closed but not open in Q

) open but not closed in Q

) neither open nor closed in Q
) both open and closed in Q.

Caw

—

(2)

he set N considered as a subspace of (R, d) where d(z, y) = |z — y|, is

A) closed but not complete

B) complete but not closed

C) both closed and complete
D) neither closed nor complete.

(3) Let Y be a totally bounded subset of a metric space X. Then the closure Y of Y

A) is totally bounded

B) may not be totally bounded even if X is complete
C) is totally bounded if and only if X is complete

D) is totally bounded if and only if X is compact.

(4) Let X, Y be metric spaces, f : X — Y be a continuous function, A be a bounded
subset of X and let B = f(A). Then B is

A) bounded

B) bounded if A is also closed
C) bounded if A is compact
D)

bounded if A is complete.
(5) Let X be a connected metric space and U be an open subset of X. Then

A) U cannot be closed in X

B) if U is closed in X, then U = X

C) if U is closed in X, then U = ¢, the empty set

D) if U is closed in X and U is non-empty, then U = X.

(6) Let X be a connected metric space and f : X — R be a continuous function.
Then f(X)

A) is whole of R

B) is a bounded subset of R

C) is an interval in R

D) may not be an interval in R.
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(7) Let f:R?* — R be defined as

zy2 :
flx,y) = e 70
’ 0, if 2=0.

Let D, f(0, 0) denote the directional derivative of f at (0, 0) in the direction
u = (u, uz) # (0, 0). Then f is

A) continuous at (0,0) and D, f(0, 0) exist for all u

) 0) 0)
) continuous at (0,0) but D, f(0, 0) does not exist for some u # (0, 0)
) not continuous at (0,0) but D, f(0, 0) exist for all u

) (0,

B
C
D) not continuous at (0,0) and D, f(0, 0) does not exist for some u # (0, 0).

(8) Let f: R? — R be defined as

fla,y) = —

1+ 22+ 92
Then
A) gggy(o, 0) and aayaf (0, 0) exist but are not equal
B) aigy(ov 0) exist but 888]“ (0, 0) does not exist
C) ;’yzgx(o, 0) exist but 8z8y D7.(0, 0) does not exist
D) 6‘15;(0, 0) and aayaf (0, 0) exist and are equal.

(9) The sequence
2n+1 + 3n+1
S=

converges to
A)1l B) 2 C)3 D) 5.

(10) The limit of the sequence (y/(n+ 1)(n +2) —n) as n — oo is
A)vV2-1 B) 3 C) 3/2 D) 0.
(11) The radius of convergence of the series
— 1
Z 2_nx3n
n=0
1s
A1l B) oo C) 1/2 D) 21/3.

(12) Which one of the following sequence converges uniformly on the indicated set?

A) fulz) = A —lz])™ 2z e(=1,1)

Download NET/GATE/JAM/BHU/CUCET/PhD/M Sc Entrance Que. Papers at www.pkalika.in



[P KaikaMaths] [69] DU MA/MSc Maths

M.A./M.Sc. Admission Entrance Test — 2015 3
B) fu(z) = Zsinnz; zeR
C) fule) =4 €0, 1)
D) fu(z) = 1+1xn5 x € [0,00)

(13) Which one of the following integrals is convergent?

A) [ mda B) [~ \/%de
Q) [ &dx D) fy° =
(14) The value of the integral
& 2
/ e dx
is )
A)O B) v2r C) D) \/7/2.

(15) Let f: I — R be an increasing function where I is an interval in R. Then

A) f?%is always increasing

B) f? is always decreasing

C) f? is constant = f is constant

D) f? may be neither decreasing nor increasing.

(16) Consider the function f(x) = z* on [0, 1] and the partition P of [0, 1] given by
|N —1
P:{O<—<—<---<n <1}.
non n

Then the upper and the lower Riemann sums of f are

AU, P)=01+2@2-1)/6and L(f, P) = (1+ 1)2+1)/6
B) U(f, P)=(1+1)2+1)/6and L(f, P) = (1 - 1)2—1)/6
C)U(f, P)=(1+1@2+1)/6and L(f, P)=(1-1)2+1)/6
D) U(f, P)=(1-1)2+1)/6 and L(f, P) = (1 + 1)(2 - 1)/6.

(17) Which one of the following is true?

A) If > a, diverges and a,, > 0, then >

) 2 diverges
B) If > a, and > b, diverge, then > (a, + b,) diverges
C) If > a, and >_ b, diverge, then > (a, + b,) converges
D)

If > a, converges and > b, diverges, then > (a, + b,) converges.

(18) If > an, = A, > la,| = B and A and B are finite, then

A)|A| =B B) A< B
C) Al > B D) A = B.

Download NET/GATE/JAM/BHU/CUCET/PhD/M Sc Entrance Que. Papers at www.pkalika.in



[P KaikaMaths] [ 70] DU MA/MSc Maths

4 M.A./M.Sc. Admission Entrance Test — 2015

(19) If z,, = 1+ (=1)" + 2, then

an

A) limsupz, =1

B) liminfx, =1

C) z, is a convergent sequence
D) hm sup r, # liminf z,,.

(20) Let (z,) be the sequence defined by 21 = 2 and z,41 = 3(2, + =). Then

Tn

) {(x,) converges to rational number
) (z,) is an increasing sequence
) (z,) converges to 2v/2

) {(z,) is a decreasing sequence.

aQwx

(21) Which one of the following series converges?

A) Y cos B) > sin -5
C) Y = D) >"nes.

(22) The sum of the series

Z 2k—1

k=1

M

B)
D)

wlﬁoo|=|
= o

C)
(23) Which one of the following set is not countable?

A) N”, where r > 1 and N is the set of natural numbers

B) {0, 1}, the set of all the sequences which takes values 0 and 1

C) Z, set of integers
)

D) v2Q, Q is set of rational numbers.

(24) Let f : [0,1] — R be a continuous function such that f(z?) = f(z) for all
x € [0, 1]. Which one of the following is not true in general?

A) f is constant

B) f is uniformly continuous
C) f is differentiable

D) f(z) >0Vzel0, 1].

(25) Let f : [0, 1] — [0, 1] be a continuous function and I : [0, 1] — [0, 1] be the
identity function. Then f and [
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A) agree exactly at one point
B) agree at least at one point
C) may not agree at any point
D) agree at most at one point.

(26) For z € R, let [z] denote the greatest integer n such that n < z. The function
h(z) = z[x] is

A) continuous everywhere

B) continuous only at x = +1,+2,£3, - -
C) continuous if x # +1,4+2,+3, - --

D) bounded on R.

(27) Let (z,,) be an unbounded sequence in R. Then

) (z,) has a convergent subsequence
x,) has a subsequence (x,, ) such that x,, — 0
) (&n) q : :
x,)has a subsequence (x,, ) such that =—— — 0
) {xn) q ; z
"k
) Every subsequence of (x,) is unbounded.

QT >

D

(28) Consider the function g : R — R defined by

oo if 23>0,
xTr) =
g e~V it 1 <.

Which one of the following is not true?

A) g has derivatives of all orders at every point

B) ¢"(0) =0 for alln € N

C) Taylor Series expansion of g about = 0 converges to g for all x

D) Taylor Series expansion of g about x = 0 converges to g for all z > 0.

(29) The function
1

f(ﬂj) =xsinx + m;

rel
where I C R is

A) uniformly continuous if I = R

B) uniformly continuous if [ is compact
C) uniformly continuous if [ is closed
D) not uniformly continuous on [0, 1].
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(30) Let the function f: R — R be defined as
x?, if z€(0,2)NQ,
-]

2¢—1, if z€(0,2)N(R\Q).
Which one of the following is not true?

A) f is continuous at x = 1

B) f is differentiable at z = 1

C) f is not differentiable at z =1
D) f is differentiable only at z = 1.

DU MA/MSc Maths

(31) Let R be a finite commutative ring with unity and P be an ideal in R satisfying:

abe P = a€ Porbe P, for any a,b € R. Consider the statements:
(i) P is a finite ideal

(ii) P is a prime ideal

(iii) P is a maximal ideal.

Then

A) (i),(ii) and (iii) are all correct
B) None of (i),(ii) or (iii) is correct
C) @

D)

(i) and (ii) are correct but (iii) is not correct
(i) and (ii) are not correct but (iii) is correct.

(32) Let ¢ : R — R’ be a non-zero mapping such that ¢(a + b) = ¢(a) + ¢(b) and

o(ab) = ¢(a)p(b) for all a,b € R, where R, R’ are rings with unity. Then

A) ¢(1) =1 for all rings with unity R, R’

B) ¢(1) # 1 for any rings with unity R, R’

C) ¢(1) # 1 if R is an integral domain or if ¢ is onto
D) ¢(1) =1 if R is an integral domain or if ¢ is onto.

(33) Let R be a ring, L be a left ideal of R and let A(L) = {x € R | za = 0 Ya € L}.

Then

A) A(L) is not a two-sided ideal of R

B) A(L) is a two-sided ideal of R

C) A(L) is a left but not right ideal of R
D) A(L) is a right but not left ideal of R.

(34) Let S={a+1ib| a,b € Z,bis even}. Then

A) S is both a subring and an ideal of Z[i]

B) S is neither an ideal nor a subring of Z[i

C) S is an ideal of Z[i] but not a subring of Z][i]
D) S is a subring of Z[i] but not an ideal of Z[i].
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(35) The set of all ring homomorphism ¢ : Z — Z

A

) is an infinite set
B) has exactly two elements
C) is a singleton set
D) is an empty set.

(36) Let F be a field of characteristic 2. Then

A) either F has 2" elements or is an infinite field

B) Fis an infinite field

C) F is a finite field with 2™ elements

D) either F' is an infinite field or a finite field with 2n elements.

DU MA/MSc Maths

(37) Consider the following classes of commutative rings with unity: ED is the class of
Euclidean domain, PID is the class of principal ideal domain, UFD is the class of
unique factorization domain and ID is the class of integral domain. Then

A) PID c ED c UFD c ID
B) ED ¢ UFD c PID C ID
C) ED c PID c UFD c ID
D) UFD c PID C ED C ID.

(38) Consider the polynomial ring Z[z] and Q[z]. Then

A) Zlz] and Q[z] both are Euclidean domains

) Z[z] and Q[z] both are not Euclidean domains
) Z[x]

)

Caw

Z
Y/
Q

[z] is a Euclidean domain but Q[z] is not a Euclidean domain
[z] is a Euclidean domain but Z[x] is not a Euclidean domain.

(39) Let R be a commutative ring with unity such that the polynomial ring R[x] is a

principal ideal domain. Then

A) R is a field

B) R is a PID but not a field

C) R is a UFD but not a field

D) R is not a field but is an integral domain.

. . 3 _
1 ) - ) -
(40) Let T be a linear transformation on R® defined by T'(z1,x2,23) (3x1, 21

To, 2r1 + 19 + 1'3). What is 7717

A) TNy, w9, 23) = (5, 5 + T2, =11 + T2 + 13)
B) Tﬁl(l‘lanax?)) - (%a % — X9, X1 + i) + ZE3)
C) T_l(x17$27x3> - (%7 % — X9, —Tq +$2 +I3>
D) T_l(xl,xz,xg):(’%—1,%4—1:2,3:14—@—1—3:3)_
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(41) Let V be the vector space of all n x n matrices over a field F. Which one of the
following is not a subspace of V7

A) All upper triangular matrices of order n
) All non-singular matrices of order n
C) All symmetric matrices of order n
) All matrices of order n, the sum of whose diagonal entries is zero.

(42) Let V be the vector space of all n x n matrices over a field. Let V; be the subspace
of V' consisting of all symmetric matrices of order n and V5 be the subspace of V
consisting of all skew-symmetric matrices of order n. Which one of the following
is not a subspace of V7

A) V4V, B) ViUV Q) ViV, D) V; N Va.

(43) Let V = R3 be the real inner product space with the usual inner product. A basis
for the subspace ut of V', where u = (1,3, —4), is

A){(, ) (0,1,4)}, B) {(3,-1,0),(=6,2,0)}
C) {(=3,1,0),(4,0,1)} D) {(3,1,0) (—4,0,1)}.
(44) The matrix A that represents the linear operator 7" on R?, where T is the reflection
in R? about the line y = —x is

(45) Consider the subspace U of R* spanned by the vectors v; = (1,1,1,1),v =
(1,1,2,4),v3 = (1,2, —4, —3). An orthonormal basis of U is

>

1,1,1,1),
1,1,1,1),
1,1,1,1)
1,1,1), (-

5(=1,-1,0,2), 55(1,3,-6,2)}
-(—1,-1,0,2), 55(1,3,6,-2)}
(1 ~1,0,2), =5(1,3, -6, 2)}
—-1,0,2),(1,3,-6,2)}.

oS
SF*F

\l—‘ ~—~~
%IH
)_n

wN@)
S— e N N
JONE N D iy

NN N N

/\\.

Y

(46) Let V be a vector space over Zs of dimension 3. The number of elements in V' is

A) 5 B) 125 C) 243 D) 3.
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(47) Let W be the subspace of R* spanned by the vectors u; = (1,—2,5,—3),uy =
(2,3,1,—4),u3 = (3,8, —3,—5). The dimension of W is

A) 1l B) 2 C) 3 D) 4.

(48) Let A be a non-zero characteristic root of a non-singular matrix A of order 2 x 2.
Then a characteristic root of the matrix adj.A is

A) & B) 'y C) AA| D) }-

(49) Let A = ; ?) be a 2 X 2 matrix. Then the expression A® — 2A* — 343 4 A2
is equal to
A) 24 +3I B) 34+ 2] C) 24 — 31 D) 34 — 2.

(50) The number of elements in the group Aut Zsggy of all automorphisms of Zsgq is
A) 78 B) 80 C) 84 D) 82.

2
0 be a matrix over the integers modulo 11. The inverse of A is

w
ot

==
o o ®
0w © ©

© ©
—_
X o

)
)
)
)
0 5)

=
o
Il
/\/‘\/‘\/\
Ne)
o)

8

(52) The order of the group {(Z Z)

ad —bc=1and a,b,c,d € Zg} relative to

matrix multiplication is
A) 18 B) 20 C) 24 D) 22.

(53) The number of subgroups of the group Zsg is

C) 12 D) 10.
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(54) Let G =U(32) and H = {1,31}. The quotient group G/H is isomorphic to

QW=

Ly ® Ly © Lo
D) The dihedral group Djy.

) Z
) Z4 D Zs
)
)
(55) The number of sylow 5-subgroups of the group Zg & Zs is
A) 6 B) 4 C) 12 D) 1.
(56) The singular solution of the first order differential equation p* —4xyp + 8y? = 0 is
A) 27Tz — 4% =0 B) 27y — 42* =0
C) 27y — 423 =0 D) 27y + 42* = 0.

(57) The general solution of the system of first order differential equations

dr dy

— + — =x+1t,
dt  dt
d d*y
ar _ Y _
dt  dt?
is given by
AMr=t+cat?+ot;y=t—at+c
B) z = %tQ + it +co; y = %ts’ + %cltz + (ca — )t + c3
C) = 3t* — it + eat’; y = gt + 501° + (2 — e))t* + 3
D) z =32+t +co; y =33 — 2ert+ (e — ¢r)t? + .

(58) Consider the following statements regarding the two solutions y;(z) = sinz and
yo(x) = cosz of ¢y +y = 0:
(i) They are linearly dependent solutions of y” + y = 0.
(ii) Their wronskian is 1.
(iii) They are linearly independent solutions of 3" + y = 0.
which of the statements is true?

A) (i) and (ii) B) (ii) and (iii)
C) (iii) D) (i).
(59) The general solution of d—y — 5Ly 4 62;—% + 4% —8y =0is

dz3

A) y=ci + cor + 312 + cq€”
B) y =ci — oz + 323 + cue”
C) y = (c1 + cor + c322)e®® + cue”

T
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D) y = (c1 + cox + c32%)e* + che®.

(60) The solution of the initial value problem %% — 63—1 +25y =0, y(0) =-3, ¥y(0) =

dz?
—11s
A) y = 3*(2cos 4z + 3sin 2z)
B) y = e73%(2sin 2z — 3 cos 2x)
C) y = e3*(2sindx — 3 cos4x)
D) y = e3*(2sin 4z + 3 cos4z).

(61) The sturm-Liouville problem given by y” + Ay = 0, y(0) = 0, y(7) = 0 has a
trivial solution if

A)X<0 B)A>0
C)o< <1 D)A>1.

(62) The initial value problem y' = 1 + 3% y(0) = 1 has the solution given by

A) y=tan(z — F)
B) y = tan(z + §)
C) y =tan(zr — )
D) y = tan(z + 7).

(63) The series expansion that gives y as a function of z in neighborhood of x = 0
when % = 22 + ¢ with boundary conditions y(0) = 0 is given by

(64) The value of y(0.2) obtained by solving the equation g—g = log(z+y), y(0) =1 by
modified Euler’s method is equal to

A) 1.223 B) 1.0082
C) 2.381 D) 1.639.
(65) Reciprocal square root iteration formula for N~/2 is given by
A) Li4+1 %(3_ 12N>
B) i1 = G (4 — 27N)
C) zit1 = 35(8 — 2iN)
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(66) If the formula fo ) d = hlaf(0) + bf (%) + cf (h)] is exact for polynomials of
as high order as p0581b1e, then [a, b, c] is
A) [0,2,3] B) (1,5, 7]
C) [5,2.9] D) 0,5, 1.

(67) If f is continuous, f(z1) and f(x;) are of opposite sign and f(#E522) has same
sign as f(x1), then

) (572, 72) must contain at least one zero of f(x)
) (522, 2,) contain no zero of f(z)

) (w1, BE22) must contain at least one zero of f(z)
) ( )

2
T1+x2 , T has no zero of f<x>

(68) The first iteration solution of system of equations
201 —x9 =17
—x14+ 29— 23 =1
—T9+ 223 =1

by Gauss-Seidel method with initial approximation z(® = 0 is

A) [3.5,2.25,1.625]
B) [4.625,3.625,2.315]
C) [5,3,1]

[

D) [5.312,4.312,2.656].

(69) The partial differential equation for the family of surfaces z = ce** cos(wx), where
c and w are arbitrary constants, is

(70) The integral surface of the linear partial differential equation z(y* + 2)p — y(2? +
2)q = (2* — y*)z which contains the straight line x —y =0, 2 = 1 is

)q
A) 22 +y* +22yz —22+2=0
B) 22 +y* —2zyz — 22 +2=0
)
D)

C x—l—y —22yz+224+2=0
2?2+ y? +22yz +22+2=0.
(71) The solution of heat equation % = igj for which a solution tends to zero as
t—00is
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A) z(z,t) = 3% ¢, cos(na + €,)e M
B) z(x,t) = 3.°° cp cos(na + e,)e”
C) z(x,t) = 3.°°  cosin(na + €,)e" M
D) z(x,1)

=3 cysin(na + e,)e™ M,

n=—oo

(72) The complete integral of the equation p*y(1 + 2?) = qz? is

A) z=a(l+2?) + 3a** +b
B) z=3a \/1+x2+a2y2+b
C) z=aV1+a?+ ia*y*+b
D) z =a(l + 2? )—|—2ay+b.
(73) The general integral of the partial differential equation z(zp — yq) = y* — z? is
A) 22 +y*+ 22 = f(zy)
B) 2% —y? + 2% = f(xy)
C) o? - 2 = f(ay)
D) a? +y* — 2% = f(ay)
(74) The solution of the partial differential equation 5% + 9= ay =2 83?2 Tu7a7 18
A) z=ao1(x +y) + Ga(v +y) + wr(x +y) + oz +y)
B) z=x¢1(z —y) + ¢o(z — y) + wthi(z — y) + tha(z — y)
C) z=uap1(x+y)+ b2z —y) + 2t (x +y) + Po(z —y)
D) z=ax¢1(x —y) + da(x = y) + w1z +y) + Yoz +y) .

(75) The eigen values and eigen functions of the vibrating string problem w;;—c*u,, = 0,
0<z<Ilt>0 w0 =f(z),0<z<Il wx)=gk),0<z<l,
u(0,t) =0, u(l,t) =0, t > 0 are

A

3

) (25)?,sin ™2 n=1,2,3,---

B) (%F)% cos 22 n=1,2,3,---

C) =%, sin ** cos”lﬂ n=123---
D) All the above
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INSTRUCTIONS TO THE CANDIDATES

(1) Duration: 3 Hours

(2) Enter your name , application number and also sign in the space provided above.
Also write your application form number on the coding sheet.

(3) Do not open the question paper booklet until the Invigilator gives the signal for
the commencement of the examination.

(4) The question paper shall be of 250 marks.

(5) The paper will consist of two parts: Part I (150 marks / 50 questions of 3 marks
each) and Part I (100 marks / 20 questions of 5 marks each).

(6) Part-I contains 50 Multiple Choice Questions having exactly one correct
answer. Shade exactly one option. For each correct answer, three marks
will be given and for an incorrect answer one mark will be deducted.

(7) Part-II consists of 20 Multiple Choice Questions. Questions may have
multiple correct answers and carry five marks. Shade all correct op-
tion(s). Five marks will be given only if all correct choice(s) are shaded.
There will be no negative marking in this part.

(8) The answers should be given only in the coding sheet. Do not write or mark
anything in the question paper booklet.

(9) Four rough work sheets are provided.

(10) You are advised to complete answering 10 minutes before the end of the exami-
nation and verify all your entries.

(11) Every question paper and OMR sheet has one of the four codes: A, B,
C, D. Check whether the answer booklet code matches with question
paper code.

(12) At the end of the examination when the Invigilator announces Stop writing, you
must stop immediately and place the coding sheet, question paper booklet, rough
work sheets, and acknowledgement letter on the table. You should not leave the
hall until all the above sheets are collected.
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Part I: For each correct answer 3 marks will be given and for an incorrect answer one
mark will be deducted. The symbols Z, Q, R, and C respectively denote the sets of
integers, rational numbers, real numbers and complex numbers.

(1) How many elements are there in Z[i]/(3 + )7

A) infinite B) 3
C) 10 D) finite but not 3 or 10.

(2) Let P be the set of all n x n complex Hermitian matrices. Then P is a vector
space over the filed of

A) C B) R but not C
C) both R and C D) C but not R.

(3) Which one of the following is true?

A) There are infinitely many one-one linear transformations from R* to R?
B) The dimension of the vector space of all 3 x 3 skew-symmetric matrices over
the field of real numbers is 6

C) Let F be a field and A a fixed n x n matrix over F. If T : M,,(F) — M,(F) is
a linear transformation such that T'(B) = AB for every B € M, (F), then the

characteristic polynomial for A is the same as the characteristic polynomial
for T

D) A two-dimensional vector space over a field with 2 elements has exactly 3
different basis.

(4) Let V and W be vector spaces over a filed F'. Let S:V — W and T : W — V be
linear transformations. Then which one of the following is true?

A) If ST is one-to-one, then S is one-to-one

B) If V=W and V is finite-dimensional such that 7'S = I, then T is invertible
C) If dimV = 2 and dim W = 3, then ST is invertible

D) If T'S is onto, then S is onto.

(5) The order of the automorphism group of Klein’s group is
A)3 B) 4 C) 6 D) 24.
(6) Which one of the following group is cyclic?

A) The group of positive rational numbers under multiplication
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B) The dihedral group of order 30
C) Zs ® Zss
D) Automorphism group of Zg.

(7) Which one of the following is a field?

A) An infinite integral domain B) R[z]/(2?* — 2)

(8) Which one of the following is true for the transformation 7' : P»(R) — P3(R)
defined by T'(f) = f+ f'+ f"?

A) T is one-to-one but not onto

B) T is onto but not one-to-one

C) T is invertible

D) the matrix of T with respect to the basis {1, x, 2} is upper triangular.

(9) In Z[z], the ideal of (z) is

A) maximal but not prime B) prime but not maximal
C) both prime and maximal D) neither prime not maximal.

(10) Which one of the following is true for the transformation 7" : M,, — C defined by

A) Nullity of T is n? — 1 B) Rank of T is n
C) T is one-to-one D) T(AB) =T(A)T(B) for all A, B € M, «p.

(11) Let Wy ={A € M,(C) : A;; =0V i < j} and W is the set of symmetric matrices
of order n. Then the dimension of W; + Wj is

A)n B) 2n C) n? D) n? — n.

(12) The logarithmic map from the multiplicative group of positive real numbers to the
additive group of real number is

A) a one-to-one but not an onto homomorphism
B) an onto but not a one-to-one homomorphism
C) not a homomorphism

D) an isomorphism.

(13) If f is a group homomorphism from (Z,+) to (Q — {0}, -) such that f(2) = 1/3,
then the value f(—8) is

A) 81 B) 1/81 C) 1/27 D) 27.
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(14) The quotient group Qg/{1, —1} is isomorphic to

A) (@8:') B) ({17_1}")
C) (Va, +) D) (Zy,+).

(15) The converse of Lagrange’s theorem does not hold in

A) Ay, the alternating group of degree 4

)
B) A4 X ZQ

C) the additive group of integers modulo 4
D) Klein’s four group.

(16) The ring (R, +,-) is an integral domain when R is

(17) The polynomial ring Z[z] is

A) a field

B) a principal ideal domain

C) unique factorization domain
D) Euclidian domain.

(18) An algebraic number is a root of a polynomial whose coefficients are rational. The
set of algebraic numbers is

A) finite B) countably infinite
C) uncountable D) none of these.

(19) Let f: A— A and B C A. Then which one of the following is always true?

A) B C f7(f(B)) B) B = f"'(f(B))
C) Bc f(f(B)) D) B = f(f7(B)).

(20) Which one of the following does not imply a = 07

A)Foralle>0,0<a<ce B) Foralle >0, —e<a<e
C) Foralle>0,a<e¢ D) Foralle >0,0<a<e.

(21) Let X and Y be metric spaces and f : X — Y be continuous. Then f maps

A) open sets to open sets and closed sets to closed sets
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B) compact sets to bounded sets
C) connected sets to compact sets
D) bounded sets to compact sets.

(22) Suppose f :[0,1] — R is bounded. Then

A) f is Riemann integrable on [0, 1]

B) f is continuous on [0, 1] except for finitely many points implies
f is Riemann integrable on [0, 1]

C) f is Riemann integrable on [0, 1] implies f is continuous on [0, 1]

D) f is Riemann integrable on [0, 1] implies f is monotone function.

(23) Let f: R — R be defined by f(z) = sinz?, then f is

A) uniformly continuous

B) not differentiable

C) continuous but not uniformly continuous
D) not continuous.

(24) Consider the sequence (f,) defined by f,(x) = 1/(1 + 2™) for € [0,1]. Let
f(z) =1lim, , fn(x). Then

A) For 0 < a < 1, (f,) converges uniformly to f on [0, a]
B) the sequence (f,) converges uniformly to f on [0, 1]
C) the sequence (f,,) converges uniformly to f on [1/2,1]
D) the sequence (f,,) converges uniformly to f on [0, 1].

(25) The open unit ball B((0,0),1) in the metric space (R?, d) where the metric d is
defined by d((z1,y1), (z2,92)) = |x1 — z2| + |y1 — y2| is the inside portion of

A) the circle centered at the origin and radius 1

B) the rectangle with vertices at (0,1), (1,0), (—1,0), (0,—1)

C) the rectangle with vertices at (1,1), (1,-1), (=1,1), (-1, —1)
D) the triangle with vertices (0, 1), (—1,—1), (1, —1).

(26) Let (a,) and (b,) be two sequences of real numbers such that a,, = b, — b, for
n € N. If Y b, is convergent, then which of the following is true?

A) > a, may not converge

B) > a, is convergent and »_ a, = b;

C) > ay is convergent and Y a, =0

D) > a, is convergent and Y a,, = a; — b;.

(27) Let f be a real-valued function on [0, 1] such that f(0) = —1 and f(1) = 1/2, then
there always exists a t € (0,1) such that
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A) f(t) = =2 B) f'(t) =
C) f'(t) = 3/2 D) f(t) = =1/2.

(28) Let S and T be subsets of R. Select the incorrect statement:

A) (intS)N(Iint7T) =int(SNT)
(int S)U (intT) Cint(SUT)
is closed in R

)
)
C) Si
) T is the largest closed set containing 7.
(29) The number of solutions of the equation 3% + 47 = 5% in the set of positive real
numbers is exactly

A)1 B) 2 C)3 D) 5.
(30) Let f: R — R be differentiable and f” be bounded. Then

A) f has a local maximum at exactly one point of R
B) f has a local maximum at exactly two point of R
C) f is uniformly continuous on R

D) f+ f’ is uniformly continuous on R.

(31) Let a, = 2" +n? for n < 100 and a,, = 3+ (—1)" for n > 100. Then

2”+1

>

) {a,) is a Cauchy sequence

B) (an)

C) (a,) has exactly three limit points

D) (a,) has two convergent subsequences converging to two different points.

is an unbounded sequence

: 3
-y
e for

(32) Let the function f : R* — R be defined by f(0,0) = 0 and f(z,y) =
(2.y) # (0,0). Then

A) fis continuous on R?

B) f is continuous at all points of R? except at (0,0)
C) fz(0,0) = £,(0,0)
D) f

is bounded.

(33) Let f:[0,1] — R be defined by

1/2 ifz=1/4
fle)=41/4 ifz=1/2
0 ifzel0,1]\{1/4,1/2}.
Then

A) f is Riemann integrable and [ f(z)dz = 3/4
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B) f is Riemann integrable and fol f(z)dr =1/4
C) f is Riemann integrable and fol f(z)dx =0
D) f is not Riemann integrable.

(34) Let f :[0,7/2] — R be continuous and satisfy fOSiM f(t)dt = /3x/2 for 0 <z <
7/2. Then f(1/2) equals

A)1/2 B) 1/v2 C) 1/V3 D) 1.

(35) For n € N, let f,(z) = 222 4 <% for x € (0,7/2]. Then

) (fn) converges uniformly on (0,7/2) but not on (0, 7/2]
) (fn) converges uniformly on (0,7 /2]
) (
)

QW >

(fn) converges uniformly on (0, 7/4) but not on (0, 7 /4]
none of these.

D

(36) Define a metric d on R by d(x,x) = 0 for any = and d(x,y) = 1 for any x,y with
x #y. Let (a,) be a Cauchy sequence in (R, d). Then

) {a,) is a constant sequence

) {(a,) contains infinitely many points

) {a,) contains at most finite number of distinct points
)

QW

D) none of these.
37) The singular solution of y = px + p%, p = dy/dz is
( g

A) 4y + 2722 =0 B) 42? +27y* =0
C) 4y? — 2723 =0 D) 423 + 27y? = 0.

(38) Consider the following initial value problem: (x + 1)%*y” — 2(z + 1)y’ + 2y = 1
subject to the condition y(0) = 0 and 3/(0) = 1. Given that z+ 1 and (z + 1)? are
linearly independent solutions of the corresponding homogeneous equation, the
value of y(1/2) is equal to

A) 5/16 B) 7/8 C) 0 D) 1/24.

(39) Assume that all the roots of the polynomial equation a,z" tap 2"+ a T+
ap = 0 have negative real parts. If u(t) is any solution to the differential equation:
anu™ + ap_u™ Y + o au’ + agu = 0, the value of the limit lim,_,o u(t) is

A)O B) n C) o0 D) 1.

(40) The initial value problem y' = 4?/3 with 0 < 2 < a for any positive real number a

and y(0) = 0 has
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A) infinitely many solutions

B) more than one but finitely many solutions
C) unique solution

D) no solution.

(41) One of the particular integrals of the partial differential equation r — 2s +t =
cos(2x + 3y) is

A) — cos(2x + 3y) B) cos(2x + 3y)
C) sin(2z + 3y) D) none of these.

42) The region in which the equation zu,, + u,, = x? is hyperbolic is
vy

A) the whole plane R? B) the half plane z > 0
C) the half plane y > 0 D) the half plane z < 0.

(43) The solution of Cauchy problem u; + vus = z, u(z,0) = 1 is u(z,t) =

A) ztanht + secht B) tanh ¢+ secht
C) (2 + t*)sint D) none of these.

(44) The integral surface that satisfies the first order partial differential equation:

0z 0z
2 9 2\0% oz _
(x* —y* — 2 >8a: +2xyay 2wz

is given by

A) d(xy/z,y* /(2 +2%)) =0

B) ¢(y/z, (2> + y* + 2*) /) = 0
) ¢(y/z, (2> +y* +2%)/2) =0
) o(y/(2x),2*/(y* + 2*)) = 0.

(45) Consider the diffusion equation u,, = u; with 0 < z < 7 and ¢ > 0, subject
to the initial and boundary conditions: wu(z,0) = 4sin2z for 0 < = < 7 and
u(0,t) = 0 = wu(m,t) for t > 0. Then, u(7/8,1) is equal to:

A) de™*/V/2 B) 4e79/3/2 C) 4/e? D) 4/./e.

(46) The general solution to the second order partial differential equation w,, + ug, —
2uy, = (y + 1)e” is given by

A) ¢1(y — o) + da(y + 22) + xe?
B) ¢1(y + ) + ¢y — 22) + ye©
C) ¢1(y + ) + ¢o(y — 22) + ze™¥
D) ¢1(y — z) + do(y + 22) + ye ™.
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(47) The trajectories of the system of differential equations dz/dt = y and dy/dt = —
are

A) ellipses B) hyperbolas C) circles D) spirals.

(48) The backward Euler method for solving the differential equation 3 = f(z,y) is

) Yn+1 = Yn + hf<xn7 yn)

) Yn+1 = Yn + hf(zn—i-la yn-l—l)
) Ynt1 = Yn-1 + 20 f (T, yn)

) Ynt1 = (1 +h) [ (@ns1: Yns1)-

OaQwex

(49) The Newton-Raphson formula for finding approximate root of the equation f(x) =
0is

) Tng1 = f(xn)/f(@0), f'(zn) #0

) Tpy1 = Tp + f(xn)/f (l’n), f/(xn>

) Tpt1 = Tp-1 — (mn)/f,( )7 f,( )
) Tpyr = T — f(@n)/f(20), f/(20) #

(50) If Euler’s method is used to solve the initial value problem ¢y’ = —2ty? y(0) = 1
numerically with step size h = —0.2, the approximate value of y(0.6) is

CaQw»

A) 0.7845 B) 0.8745 C) 0.8754 D) 0.7875.

Part II: Questions may have multiple correct answers and carry five marks. Five
marks will be given only if all correct choices are marked. There will be no
negative marks.

(51) There exists a finite field of order
A) 6 B) 12 C) 81 D) 121.

(52) If S5 and Aj respectively denote the permutation group and alternating group,
then

A) Aj is the Sylow 3-subgroup of S

B) Sylow 2-subgroup of S5 is unique

C) {I,(12)}, {I,(12)}, {I,(23)} are Sylow 2-subgroup of S3
D) Aj; is not a normal subgroup of Sj.

(53) Let G be a group of order 105 and H be its subgroup of order 35. Then

A) H is a normal subgroup of G
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B) H is cyclic
C) G is simple
D) H has a normal subgroup K of order 5 and K is normal in G.

(54) The quotient group R/Z is

A) an infinite Abelian group

B) cyclic

C) the same as {r+7Z:0<r <1}

D) isomorphic to the multiplicative group of all complex numbers of unit modulus.

(55) Which of the following pairs of groups are isomorphic to each other?

A) <Z7 +>7 <@7 +> B) <@7 +>> <R+7 >
C) (R, +), (R, D) Aut(Zs), Aut(Zy).

(56) Let V' and W be finite-dimensional vector spaces and 7' : V' — W be a linear
transformation. Then

A) dimV < dim W = T cannot be onto

B) dimV > dim W = T cannot be one-to-one
C) dimV 4+ nullT = rank T

D) dimV =dim W = T is invertible .

(57) Let T : R* — R3 be a linear transformation given by the formula T'(z,y,2) =
A(x y z)" where A is a 3 x 3 real orthogonal matrix of determinant 1. Then

A) T is an isometry of R?

B) the matrix of T with respect to the usual basis of R? is A
C) the eigenvalues of T" are either 1 or —1

D) T is surjective.

(58) Choose the correct statements

A) Upz,[1/n,2] = [0, 2] B) UpZi(1/n, 2] = (0, 2]
C) N2, (1 —1/n,2] = (1,2] D) N2, [1—1/n,2] = [1,2].

(59) If Q@ C A C R, which of the following must be true?

A) If Ais open, then A =R

B) If A is closed, then A =R

C) If A is uncountable, then A is closed
D) If A is countable, then A is closed.
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(60) The function f : [0,1] — [0,1] defined by f(0) = 0 and f(z) = x?sin(1/x) for

x #0,is

A) differentiable on (0, 1)

B) is continuous on [0, 1]

C) is continuous on [0, 1] but not differentiable at 0
D) is uniformly continuous.

(61) Let f : [a,b] — [a,b] be a continuous function. Then

A) lim,, o fab f(z)sinnxdr =7
B) lim, f; f(x)cosnxdr =
) (x)sinnzdr =0
) ()

C) limy o [ f
D) lim, oo f;f x) cos nxdx = 0.

T

(62) Which of the following statements about a sequence of real numbers are true?

A) Every bounded sequence has a convergent subsequence
B) Every sequence has a monotonic subsequence
C) Every sequence has a limit point

D) Every sequence has a countable number of terms.

(63) Let (a,) = (1,1,1/2,1,1/2,1/3,1,1/2,1/3,1/4,...) be a sequence of real num-

bers. Then

) {(a,) has infinite number of limit points
) limsup,,_,., a, =1

) liminf, ,ca, =0
)

CaQwx

{a,) has infinite number of convergent subsequences.
(64) Let f: R — R be given by f(z) = min{z,z + 1, |z — 2|}. Then

A) f is continuous on R
B) f is not differentiable at exactly two points
C) f increases on the interval (—oo, 1]

)

D) f decreases on the interval [1,2].

(65) Let F,, = [—1/n,1/n] for each n € N and let F' =N, F,,. Then

) F' contains finite number of points
) sup{|lz —y| 2,y € F} =0

) inf{lz —y|:x,y e F} =0
)

A
B
C
D) F'is a closed set.
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(66) Let dy,ds, d3,dys : R* — R be defined by

)= Vlz—yl,

dy(x,y) = [2* — |

d3 (.T, y) =

dl('ray
|sinz — siny/,
dy(w,y) = [tan"t 2 — tan" " y|.

Then which of the following is/are metric on R?
A) dy B) ds C) ds D) dy.
(67) Which of the following is/are true for the initial value problem: zy" = 2y, y(a) = b:

A) there is unique solution near (a,b) if b # 0

B) there is no solution if a = 0 but b # 0

C) there are infinitely many solutions if a = b =0

D) the function y = 2% if y < 0 and y = cx? if x > 0 is one of the solutions.

(68) The solution of the partial differential equation z = pg where p = 0z/0x and

q=0z/0y is
A)z=(z+a)(z+0) B) 4z = (ax + y/a + b)?
C)z=azx+a*+by D) none of these.

(69) Consider the second order Sturm - Liouville problem: z?y” + xy’ + Ay = 0 where
A > 0, subject to the conditions: 3/(1) = 3/(e*™) = 0. Pick out the true statements

A) For A\ =1, the given problem has infinitely many solutions

B) For A = 0, only solution to the given problem is the trivial solution

C) The characteristic values A, of the given problem can be arranged in a mono-
tonically increasing sequence

D) For A = 1/16, a non-trivial solution exists.

(70) For any integer n > 2, let S, = {(z,y) € R* : (z — $)?+¢y* = 5} and S =
{(z,y) € R* : 22 + y* < 1}. The second order partial differential equation:
(2% = D tgy + 2ytyy — Uy, = 0 is

A) elliptic on UX,S,

B) elliptic on U2 ,S,, and parabolic on Sy
C) hyperbolic in R? — S

D) parabolic on S N (US°,S5,).
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