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The sequence (nY") is

(@ monotonically decreasing

(b) monotonically increasing

(c) convergent and converges to zero

(d) neigher monotonically increasesing or monotonically decreasing

Let S :ﬁ[—%,uh—ln} the S equals

@ [0,1] (b) (0O, 1] © (0,1) d [0.1)
0 n/l

Consider the series . (_ln) (Vn+1-Vn=1) then
n=1

(@) the series is convergent but not absolutely convergent
(b) the series s divergent

(c) The nthtermof series does not converge to zero

(d) Theseries s aboslutely convergent

Consider the sets S = l; neNandnisprime; T = {x?:x e R} Then
n
@ sup(SNT)=1 (b) supS=1andinfT=0
1 ) ) 1
() SupS=E andinfT=0 (d) mf(SuT)E

Consider the following functions from R xR — R defined by

d (%, y) = x[+]yl,
2, X=#Y
d,(x,y)=
2 (%) {0, x=0
d;(x,y) =4/ x-y|. Whichofthe following statements is true ?
(@ Onlyd,andd,are metrics on R (b) Onlyd, ismetricon R
(c) Onlyd, andd, are metricson R (d) Allare metricon R
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10.

11.

12.

13.

S={(x,y)eR?:xy <0}

() neither connected nor compact subset of R? (b) not connected nor compact subset of R?

(c) is both connected and compact subset of R? (d) s not compact subset of R? but connected
Let (x ) be a sequence defined by :

1
X =3and X, 4 = ——
1 n+1 4_Xn Then

(@ (x)isamonotonically decreasing sequence that is not boundedc below
(b) (x)convergesto 2+./3

() (x)convergesto 2—./3
(d) (x)diverges

< hn
The value of the series Z_“? is given by
@ 2 (b) 4 (€ 6 (d) 8

. . . sin x
Let fbe a continous funtion on R . Define G (x) = J'O f(t)dt VxeR.Then

(@ G’(x)=f(cosx)sinx (b) G’(x) =—f(sin x) cos x

() G’(x) =f(sinx) cos x (d) G’(x)=f(sinx)sinx

Let (X,d) be a metric space wher X is an infinite set and d is the discrete metric. Then

(@ Heine- Borel theorem holds for (X,d) (b) Heine- Boreltheorem does not holds for (X,d)
(c) Xisnotbounded (d) Xiscompact

Let f, (x)= 1 51 X €[0,1] Thenthe sequence (f.) is

1+(nx-1)
(@ pointwise convergent but not uniformaly convergent on [0, 1]
(b) uniformaly convergent but not Pointwise convergent on [0, 1]
(c) both pointwise and uniformaly convergenton [0, 1]
(d) neither pointwise and uniformaly convergent on [0, 1]

N 1.
The limit inferior of the sequence (x ) where X, =1+(-D" +3—n is

@ 1 () 3 () 2 (d o

Which of the following sets in in one - to - one correspondence with N

(1 {1%%% .......... } (DR ,-3,-2,-1,0,1,2,3,......}
P.pqez, o} {B; , GN}

(|||){q p.aeZ,q# (Vg p.q

@ (1)and(l) () (D, (1) and (111) () (Dand(IV) (d) Allof the above
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14.

15.

16.

17.

Suppose f and g are differentiable on the interval [a, o) such that f (a) < g(a)and f'(x)<g'(x)vx>a.
Then which of the following statements is true ?

@ fx)=g(x)avxe[a,x) (b) f(x)>g(X

) T(X)<g((x (d) None ofthe above
Which of the following statements are true ?

()  There exists as continuous function from [—g ) ﬂ onto (0, 1)

T T
(1) There exists continuous function from [—E,ﬂ onto R

(1) There exists a continuous function from [0, =] U [2x, 3n] onto [0, 1]

(V) There existsa continuous function from [—g ﬂ onto [0, ﬂ UE l}
(@ (DHand (1) (o) (1)and(II) () (lMand (V) (d)y (hHand(IV)
For x= (%, %% ),= (Y1, Y2, ¥5) e R®

dy (xy)=max|x ;|

1<j<3
, 12

()| S05-%F |

Consider the metric spaces (R®, d, ) and (R, d, ) then

@ (R®, d,) iscomplete, but (R, d5 ) is not complete

() (R®, d,) iscomplete, but (R?, d, ) isnot complete

(© Both(R®, d,) and (R?, d, ) are complete

(d) Neither (R, d, ) nor (R®,d, ) is complete

2

Xy
(% y)#(0,0
Let f:R? - R bedefined by f(x y)=1x*+y? (xy)#(0.0)

0 (xy)=(00)

(@ f isnotcountinuous at (0, 0) but all directional derivatives of f at (0, 0) exist

Then

(b) fiscountinuousin 2 and all directional derivatives at (0, 0) exist

(c) fiscountinuousin 2 butnot all directional derivatives at (0, 0) exist
(d) f isnotcountinuousat (0, 0) and not all directional derivatives at (0, 0) exist.
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18.

19.

20.

21.

22,

23.

24,

25.

26.

Let X = {(x, y)eR?:xeQ,ye R\Q} where Q is the set of rationals. Then

(a) Xisanopne and dense subset of R? (b) Xisanopne and dense subset of R?
() X isnotan open but a dense subset of R? (d) X is neither an open nor a dense subset of R?
Let ne N, n>3 befixedandletf: [0, 1] >R be defined by

X 0<x<1/n
f(x)= x—(2k_1) E<x£E
2n n n then
k=23,...... N

(@ f iscontinuous and Riemann intergrable on [0, 1]

(b) f isnot continuous but is Riemann intergrable on [0, 1]
(c) f iscontinuous but not Riemann intergrable on [0, 1]
(d) fis neither continuous nor Riemann intergrable on [0, 1]

Let S={xecR:3—x2>0) Then
(@ Sisbounded above and 3 is the least upper bound of S.
(b) Sisbounded above and does not have a least upper bound of R .

(c) Sisbounded above and does not have a least upper bound in Q@ the set of rational numbers
(d) Sisnot bounded above

Let p and q be distinct primes and let G and H be two graphs such that 0(G)=p and 0(H)=p. The
number of distinct homomorphims from G to H is/ are

@ 1 (b) p-1 © g-1 (d) pa
Let G be a cyclic group such that G has an element of infinite order. Then the number of elements of finite
order in G is/are

@ O (b) 1 (c) /infinity (d) none of these
Let G be non-abelien group of order p3 where pisa prime. Let Z(G) = {e} . Then

G
@ o(z(@)=p ® 0(z(G))=rp? (©) %iscyclic (d) none ofthe above

Let G be agroup of order pgr, where p,q,r are primes and p <q < r. Which of the following statements are true ?
() G hasanormal subgroup of order gr
(i) Sylow r-subgroup of G is normal

(i) Gisabelian

(@ Only(i)and (ii) (b) Only(ii)and (iii) (c) Only (i)and (iii) (d) (i), (i) and (iii)

Let R bea ring with unity such that each element of R is an idempotent. Then the characteristic ofR is

@ O (b) 2 (c) anodd prime (d) none ofthe above

Let F = Q(+/2i ) Which one of the following is not ture ?

@ J2eF (b) ieF
(c) x®-16=0hasasolutioninF (d) dimQ F=2
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27.

28.

29.

30.

31.

32.

The ideal (x) ofthering 7Z[x] is

(@ maximal but not prime (b) prime but not maximal
(c) both prime and maximal (d) neither prime nor maximal

2
The smallest subring of Q containing 3 is

(a) S:{a+b§|a,bez} (b) S=Q
© S:{a@jkweN,an}
(d) S={a0+a1§+a2(§jz+ .......... +an(§jn|neN,a0,al ........ aneZ}

If pisanodd prime, then

o(p)+0(2p)+d(22p)+ ... +¢(2Mmp) isequal to

@ (2"-1)(p-1) (b) 2m(p-1)

€ (2"+1)(p-1) @d 2™ (p-1)
cos® -sin0

Let A(e):LinB |l },66(0, Zn)

Which of the following statements is ture ?

(a) A (0) haseigenvectors in R? for every 6 (0, 2m)
(b) A(0) does not have eigenvectors.in.R > for any 0. (0, 27)
(c) A(6) haseigenvectors in R? for exactly one value of 0 e (0, 2m)

(d) A(0) has eigenvectors in R? for exactly two value of 6 e (0, 21)

Let M (n, R) be the vector space of nxn matrices with real entries and U be the subset of M (n, R) given by

{(aij ) |8q; + 8+t @y = 0} Which one of the following statements is true ?

(@ U isasubspace of dimention n>-1 (b) U isasubspace of dimension n2 _p
(c) Uisnot asubspace (d) None of the above

1 2
Let A= 3 4| Thendet (A°-6A?+5A+3I)is

@) 24 (b) 15 © 3 d 0
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33.

34.

35.

36.

37.

a b
LetV:{L d}%b’C’dER} and W ={a+bx+cx?|a,b,ceR} define T: VW by
a b 2

T ¢ 4 =(a+b)+(b—c)x+(x+d)X* The null space of T is

1 -1 -1 -1
@) a_—l . aecR (b) a_l L aelR

1 1 1 -1
© 12 11 aecR (d) a_l 1 aelR

Let W, ={(a,2a,0)|ac R}

W, ={(a,0,-a)|ae R} Then
@ W, +W, isasubspace of R® but W,LUW, is not
(b) W, +W,, W UW, are both subspace of R®
(c) neither W, +W, nor W,UW, is a subspace of R3
(d) W,UW,is asubspace of R®but W, + W, is not
Let V =C [0, ] be an inner product space with inner product
<f,g>:fo f (x)dx

Let f () = cosx, g(x) =sinx. Then

(@ f, gareorthogonal but linearly independent (b) _f,gare orthogonal but linearly independent
(c) f,garelinearly independent but not orthogonal - (d)  neither f, g are linearly indepedent nor orthogonal
If the partial differential equation

(X—Zzg—( —3)2@+2x6—u+y+a—u:u
dx oy OX oy
is parabolic in the regions — R? butnotin R2\g.thenSis
(a) {(x,y)eRz;x:Zory=3} (b) {(x,y)eRz;x:Zory=3}
(©) {(X,y)eR2;X=2} (d) {(X,y)eRZ;X=3}

Let u(x, y) bethe solution of the Cauchy problem

u—>eXasy—oo Thenu(l,1)

@ -1 (b) O © 1 @ e
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38.

39.

40

41.

42.

d
The initial value problem Xd—z =2Y,y(a)=bhas

(@ infinitely many solutions through (0, b) ifb =0
(b) unique solution for allaand b

(c) nosolutionifa=b=0

(d) infinitely many solutions ifa=b=0

The solution of the differential equation

d2y .
—5 +4y =C0s2X isgiven by
dx
@ clc052x+c25in2x+§sin2x (b) c1c052x+czsin2x+§sin2x
. X
(©) c1c032x+c25|n2x+zc052x (d) c,cos2x+c,sin 2x+cos2X

The following initial value problem of a first ordwer linear system
x'=3x-2y,x(0)=1

y'=-3x+4y, y(0)=-2 can be converted into an initial vale problem of a 2nd order differential equaation
for x (t). Itis

(@ x"=-7x+6x=0;x(0)=1x'(0)=-2
(b) x"=-7x+6x=0;x(0)=1x'(0)=0
() x"=-7x+6x=0;x(0)=1x'(0)=7

(d) x"—x+6x=0;x(0)=1 x'(0)=-2
The characteristic values of the sturm-Lioville problem

2

3—Z+M =0;y(0)=0; y(n)-y'(n) =0,

X

are

@ r= ocﬁ where o, (n=12,3.......... ) are the positive roots of equation o = cot w o
(b) r=oal where a,(n=12,3...... ) are roots of the equation o = tan &t o

(© 0,1]

(d) negative real numbers
Determine an interval in which the solution of the following initial value problem is certain to exist

y +(tant)y =sint, y(n)=0

T 3n 3n
—<t<— O<t<—
@ 5<t<3 (b) .
T
() §<t<6 (d) 0<t<3n
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43.

44,

45.

46.

47.

48.

49.

50.

du
The derivative o can be approximated most accurately by which finite difference
(a) V|?+l B Vl? (b) Vl? B Vl?fl
AX AX
Vi — Vg
©) % (d) Allareequally accurate

What are the solution o, if any, of the equation x = \/1+ x ? Doesthe iteration x,,,,; = /1+ X, convergeto any
of these solutions ?

1+45 . . _ 5. .
(@ Root = +T\/— , iterations converge withx =1 (b) Root= , Iterations converge withx =—1
(c) Both(A)and (B)

1+5

(d) Roots = but the iterations do not converge to any root

Is the following function a cubic spline onthe interval 0 < x < 2

(x-1°® ,0<x<1
s(x)=
2(x-1°% 1<x<2

(@) Yes, itisa cubic splineon [0, 2] (b) Itisacubic splineonlyon [0, 1]
(c) Itisacubic spline onlyon [0, 1] (d) Itisnota cubic spline

Consider the second order differential equation x?y"(x)+ xy'(x)—9y(x) =0 for x > 0 If the solution
satisfies the initial conditions y(1) =0, y'(1) = 2, theny (2) is

@ = 0 5 © i @
8 8 16 4
The eigenvalues associated with the BCP Y "(x)=2y'(x)+(1=21) y(x) =0 y(0) =0, y (1) = 0 is/are
@ ~=0 (0) A=nfn?n=123,....
© r=-n°n?,n=1,2,3 ... @ A=-mn,n=123,....

Jn . : . : .
The value of | = JO " sin x2dx using the trapezium rule with two subintervals is

m Jn Jn J2n
— b) — — d —
@ 3 ® © = @ =
Consider the system of equations { ! —a} { Xl} = Hﬂ where ‘a’ is a constant Gauss- Seidel method for
-a 1 |/X% )
the solution of the above system converges for
(@ Allvaluesofa (b) |a|<1 () |al|>1 d a>2
The error in the value of y at 0.2 when modified Euler’s method is used to solve the problem
d
d_i =x—-y(0)=1, h=0.2 isofthe order
@ 107 (b) 107 © 107 (d 0
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1. (d) 2. (a) 3. (d) 4. (©) 5. (a)
6. (a) 7. (0 8. (a) 9. (© 10. (b)
11. (a) 12. () 13. (d) 14. () 15. (b)
16. () 17. (a) 18. () 19. (b) 20. ()
21. (a) 22. (b) 23. (a) 24. (d) 25. (b)
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