D 43034 (Pagon g K)

P.Q. ENTRANCK KXAMINATION, MAY 2014

M.Bo.-- MATHEMATICS
Time : Two Hours Maximum : 400 Marka

INSTRUCTIONS

» Quontion Papor: The Queation Papor contalne 80 Multiple Choleo Quentlons Among
the fonr options of each quostion given aa (), (1), (¢) and (d), only ona will be the moat
approprinte nnmwor, Mark the bubbloe containing the lotter correepotiding to the moal appropriate
anawor in the OMRE anwor shoot using batl point pen{blie or black).

» Nagatlva Marking: ‘1otal four marka will bo given for each correct answer, One mark will
be daductod for oach wrony answor,

1. Which one ol the following (s true for a non-ainpty submet. A of the et of all positive Integers?

(n) A contains s largest olomont (b) A containe a snallent element
(¢) A contalnn & maximal olomoent (d) None of thess

2. 11 1’(S) donotes the powarnat.of a wal 8, then which one of the following s talwa?

(a) P(AUD) = P(AUL(D) (b) P(ANDB) = P(AYN P
(c) If A ts a subsot of 13, then I’(A) la subwot of P(13) (d) None of thess

3. lot f boa function from a wot X to awel Y and A and I be wubsots of X. Then which one
of the following Is truo?

(a) S(AUD) = [(AYUS(D3) (0) HAND) = LA N L(H)
(¢) J(A\D) =~ f(A)\ /(1) (d) None of these

4, The number of eloments In the powerset of the powerset of the empty set s
(s) O (b)1 (0) 9 (4) None of thawe
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5. An element z of a partially ordered sct (X, <) is a maximal element in X {f and only if

(a) y<zforeveryye X (b) y € X with z < y implies that z =y
(c) y € X with y < « implies that z =y (d) None of these

6. Which one of the following statements is equivalent to the statement ‘p implies ¢’ ?
(a) (not p) and ¢ (b) p or (not q) (c) (not p) or ¢ (d) None of these

7. Which one of the following is the negation of the statement:
‘For every real number z, there exists a positive integer n > z’

(a) For every real number z, there exists no positive integer n > z
(b) There exists a real number z, such that there exists no positive integer n >

(c) For every real number z, there exists a positive integer n < z
(d) None of the above '

8. Which one of the following defines a function from the set of all real numbers R into R ?
(a) f(z) =thesquarerootofz (b) f(z) =In(z) (c) f(z)=72  (d) None of these

z—1

9. Which one of the following defines a binary operation on R?

(a) atb=5-,9:1- (b) axb= g% (c) axb= g5 (d)axdb=¢

10. Which one of the following is true for groups?

(a) Every finite group is abelian (b) Every abelian group is finite
(c) Every abelian group is cyclic . (d) Every cyclic group is abelian

11. If (32)! = 3™k, where gcd (k, 3) = 1, then m is equal to
(a) 12 (b) 13 (c) 14 (d) 15

12. The number 44441111 4 11114444 45

(a) divisible by both 5 and 7 (b) divisible by 5, but not by 7
(¢) divisible by 7, but not by 5 (d) divisible neither by 5, nor by 7



13.

14.

15.

16.

17.

18.

19.

3 D 43034

If, for z € R, [z] denotes the greatest integer less than or equal to z, then for z > 1, the sum
E,,S,[%l. where the sum is taken over all positive integers less than or equal to z Is equal to

(o) le] (b) 1 () O (d) =z(=]

If ¢(n), for n € N denotes the number of positive integers not greater than n and relatively
prime to n, then which one of the following is true about ¢ ?

(a) a monotonically increasing function (b) a monotonically decreasing function

(c) neither increasing nor decreasing (d) None of these

For any positive integer n, the number of generators of the group Z, under addition modulo
n is

(a) 1 () n-1 (¢) ¢(n) (d) n

The number of left cosets of the subgroup generated by the element 6 in the group Z;2,
under addition modulo 120 is
(a) 6 (b) 12 (c) 10 (d) 20

Which one of the following is a ring of characteristic 1007

(a) .zwxzz (b) Zas xZy4 (€) ZyoxZyo (d) Zs x Zzo

The system of equations 2z + 2y = 1; 4z +4y= 3 has

(a) nosolution  (b) a unique solution  (c) two solutions  (d) infinitely many solutions

The inverse of the matrix [ (1) _01 ] is

o8] w[El e[ai e
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20. The eigenvalues of the matrix [ : : ] are

(a) 4, 4 ® 1,1 © 3,5 (d) -3, -5
8 4 2
21. Thematrix | z 0 1 | is singular if 2 is
020
(a) O . ®) 1 () 2 (d) 4

22. Which one of the following is correct about vector spaces?

(a) A one-dimensional vector space has exactly one basis
(b) There exists no vector space containing only a finite number of elements

(c) A one-dimensional vector space has no proper nonzero subspace
(d) None of the above

23. Which one of the following is not a linear transformation from the vector space RZ into R2 ?

(a) T(:Bl, 22) = (2:1 + T2, 0) (b) T(zl, :l:z) = (31 -z, 0)
(¢) T(z1, z2) = (=172, 0) (d) None of these

24. The nullspace of the linear transformation T : R — R defined by T(z1, z2) = 3 is

(a) {(z1, =2):21=2} (b) {(z1, z2) : 1 =0}
() {(z1, 22) : z2 =0} (d) {(z1, z2) : 22 =2}

25. Which one of the following lines is perpendicular to the line 2z +y = 1?7
(a) 2z +y = -1 (b)2z-y=1 ©z+2y=1 @dz-2=1

26.. Consider the interval (—1,1) and a sequence {as} of elements in it. Then

(a) every limit point of {an} is in (~1,1)

(b) The limit points of {as} can only be in {-1,1,0}
(c) every limit point of {an} is in [-1,1)

(d)’ The limit points of {a,} cannot be in {-1,1,0}
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- 27. The sequence {n!/"} is

(a) is convergent and converges to 0 (b) monotonically decreasing
(c) monotonically increasing (d) neither monotonically increasing or decreasing

28. Theset C =02, (-1-3, 1+ 1]is
(s) 1,1 (b) (-1,1) () F1,1) () (-1,1]

29. Let X be a countably infinite subset of R and A be a countably infinite subset of X. Then °
theset X \A={z€ X :z ¢ A}

(a) isempty (b)isa finite set (c) can be countably infinite ~ (d) can be uncountable

30. The period of the function f(z) = sin'®z + cos!®z is
(8) = (b)n/2 (c) /4 (d) none of the above

31. Let z; =0,z2 = 1 and for n > 3 define z,, = fLL?‘;l Then which of the following is true?

(8) {zn} is a divergent sequence (b) nu_?ln Zn =1
(c) uli_":‘,, Zn = § (d) {zn} is a Cauchy sequence

32. The sequence of real valued functions fu(z) = 2", z € [0,1]U(5} is

(a) pointwise convergent but not uniformly convergent (b) uniformly convergent
(c) bounded but not pointwise convergent (d) not bounded

33. The function f(z) = ag + a1]z| + az|z[? + as|z|® is differentiable at z=0

(a) for no values of ag, 61,42, a3 (b) for any value of ag, a1, az,a3
(c) only ifa; =0 (d) only if both a; =0 and a3 =0
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4. Hu=sin! (SE35), thenz Py P+t
(a) 7tanu (b) -7tanu (c) 0 (d) tanu

s 35. The ordinary differential equation: é‘f = 3;! 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

36. A particular solution of the differential equation y” — 4y’ + 13y = €*cos 3z is

(8) 3€** z sin3z (b) 3 *sin 3z (¢) z sin3z (d) None of these

37. For a, b,c €R, if the differential equation (az? + bzy + y2) dz + (22% + czy +y%) dy =0'is
exact, then

@) b=2 c=2 (b)b=4, c =2 ()b=2 c=4 @)b=2 a=2%

-z + 1’ —

n 0 4 -
z+1, 0< v f(z) = f(z + 2m), = € R contains

38. The Fourier series of f(z) = {

(a) both cosine and sine terms (b) cosine terms only

(c) sine terms only (d) constant term and cosine terms only

39. In R®the coslne of the acute angle between the surfaces z2+y?+22—9 = O and z2—2%—y2+3 = 0
at the point (2,1,2) is

(a) 5% (b) %5 ©) 55 d) 5%

40. The area between the curve 2= 4—“1(-2:——’)- and its asymptote is

() 47a (b) 4ma® (c) ma? (d) ma®
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41. Let F=zi+y j+ 2 k and r = |f]. Then r"Fis

(a) solenoidal if n = —3 and frrotational for all values of n
(b) solenoidal if n 3 —3 and irrotational for all values of n
(c) solenoidal if n = 3 and irrotational only for n = —3
(d) solenoidal if n 3 —3 and irrotational only for n = 3

42. Let S be any closed surface enclosing a volume V and 7=z i+y j+ 2 k. Then [g Vr2dS is

(a) O (b) vV (c) 2V (d) 6V
43. The value of the integral Jz1=1 e dz is gt

(a) O ) (b) 1 (¢) 2mi (d) None of these

44. For the function f(z) = e%, z =0is

(a) an essential singularity (b) a pole (c) a zero (d) None of these

45. Which of the following is not true ?

(8) o+l € |l ool (B) leam22l < [lmal = || (@) lovzal = |mullza| ()7 72 = 7472

46. Let u(z, y) = 2z(1'—y) for all real z and y. Then & function v(z, y), so that
f(z) = u(=z, y)+i v(z, y) is analytic, is

(a) 22 - (¥ -1)° (b) (z—1)* +¢? () @-1)*-y? (d) 2 + (y - 1)?

47. The equation sin?z + cos?s = 1 is true

(a) only if z fs real _(b) only if z is purely imaginary
(c) for each complex number z (d) None of these.
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48. The order of the pole at z = 0 of the function 2192 i

() 1 (b) 2 ()3 (d) 4

49. Which one of the following is not an open set ?

(8) {z=z+iy:r < Vol + 2 <m},0<r<ra. (b){z=z+iy:Vz2+y2>r},r20.

(c) {z=:z+iy:r1<z<rg,y=0}, 0<ry<ra (d) None of these.

50. If f(z) = u(z,y) + iv(z,y) is an analytic function, then f/(z) is

(o) §+if (b) § — g () fe+if - @ §~if



