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P.G. ENTRANCE EXAMINATION, MAY 2018

M.Sc.—MATHEMATICS
Time : Two Hours Maximum ; 200 Marks

INSTRUCTIONS

» Question Paper: The Question Paper contains 50 Multiple Cholice Questions, Among
the four options of each question given as (a), (b), (¢} and (d), only one will be the most
appropriate answer. Mark the bubble containing the letter corresponding to the meoat appropriate
answer in the OMR answer sheet gsing ball point pen{blue or-black).

» Negative Marking: Total four macks will be given for each correct answer. One mark will
be deducted for each wrong answer.

1. Which ene of the following ia true for a non-empty subset A4 of the set of all pesitive integera?

{a] A containg a largest element (b) A contains a smallest elemeant
(e] A contains a maximal element (d) None of these

2 IIF[S}Mthvaﬁtdnm.S,thmm&mdthMMmhMm?

(s} P{ALIB) = P(A)|)F(B} (b) P(ANB) = PIA)NF(B)
(e} If A is & subset of B, then P(A) la subset of P(F) {d} None of these

3. Let f be & function from s set X to 4 set ¥ and A and B be subsets of X. Then which one

of the followlng is true?
(a) S{AUB)= FA)US(B) : (b) F{ANB) = f(A) ) S{B)
{e) f{A\ B) = f(A)\ J(B) : (d) Nane of these

4. The number of elements in the powerset of the powerset of the empty set |8
(a) 0 {b) 1 (c) 2 (d) None of these
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5. An dement r of & partially ordeced set (X, <) is & maximal slement in X ifand only if
{a}ygzhrwarsuex (b}yEIwﬂhmgyimplia;thnL::y
{e) y & X with y <= implies that x =y (d) Mone of these

. Which one of the following statsments |s squivalent to the statament ‘p implies q' 7
(a) (not p) and ¢ {b) g or (not g) {e) (not p) or g (d) None of these

= Which one of the fMilowing s the negation of the statemant:
"For overy teal tumber r, there exisis a positive integer n > a'

{a) For every real number x, there exists no positive integer n > =
{t_r}mmﬁmdmmhu:,mmmmmmmhmmmmpn
{c) For every real numiber z, there exista a positive (nteger n < X

(d} None of the above

& Which ane of the following defines o function from the sat of all real numbess R into R 7
() f{x) = the square root of z (b} fiz) =in{z) {e) flz) =75  (d) None ofthese

0. Whir;huuunhhnﬁallmingdaﬂnuahmujupmﬂhnﬂnk?

{a) ntbz;ﬂh (b)asbk=g (¢} aeb =gty (d} aswh =5
101, Which one of the following is true for groups?
(b) Every abelian group Is finite

(a) Every finite group is abelian
(e} Every abelian group is cyclic !

{d} Every cyclic group is abelian

11, 17 (32)F = 3™k, where god (K, 3) = 1, then m is equal to
(a) 12 ) 13 (¢) 14 (d) 15

19. The number 44441111 + 11119444

(a) divisible by both 5 and 7 (b) divisible by 5, but not by 7
{e) divisible by 7, but not by & {d}dmﬂl:-lemh-hubrn,mth'r
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13, If, for =z € R, [z] denotes the greatest Integer less than or equal to 2, then for = > 1, the sum
E_E_HI. where the sum is taken over all positive integacs less than or equal to o is egual to

(a) =] () 1 {e) © (df) £fa]

14. H ¢{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 i true about ¢ 7

{a) a monotonically increasing function {b} & monstonically ﬁhlﬂ-lln; Funatlon
(¢} neither increasing nor decreasing (d) Mone of these

16. For any positive integer n, the nomber of generators of the group E, under addition modnlo
n is

{a) 1 (b) m—1 (e} din) {d) m

16. The number of left cossts of Lhe subgroup generated by the element € in the group Zim,
“under addition modulo 120 Is

(a) & (b) 12 {e) 10 {d) 20
17. Which one of the following I8 a ring of characteristic 1007
{a) Toox g (b) Zas x Ty (e) Zyo x Eaa {d}_Estm

18. The aystem of equations 2x+ 2y =1; dr+dy=3 has
(a) nosolution (b} a unique solution _ (¢) two solutions  (d) infinitely many solutions

19.mmmmh..-mm:H _ﬂ]]h

{.}[5 EJ fb}[},“” :c}l[_u; ér] {ﬂl[;} _ull
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m.mwma{mmﬁ“ :]u‘a |
{ﬂ'] "'l 4 ﬂ} I'I 1 {E} 3, b {ﬂ 'El -5

8 4 2
91, Thematrix | = © 1 | s singular if = ia
0 20

(a) O - (4 1 (c) 2 (4] 4

73 Whthmuq&'thﬂhumhmm:hmtmmm?

(8} A one-dimensional vecior space has exactly one baais

(&) mmMMmtmmmnMgNMlﬁﬂunwhﬂddmm
() A one-dimensional vector space has no proper nongero pubapace

(d) None of the abave

23, Which one of the following s not & lineat transformation from the vector spacs B2 into R® ?

(8) T{z1, x3) = (=1 + =2, O) {b) Ty, z1) = {23 — =2 0)
{e) Ti(ry, xa) = (122, D) {d) None of thess

94, The nullspace of the linear transformation T R2 4 R definad by Tz, =zl =5 B

(8) {(=1, #2): =1 =12} (b} {{#1, #) 1 21 =0}
() {{ay, 22):23="0} (d) ({=3) ®a) 22 =2}

3% Which ope of the follewing lines is perpendicular Lo the line B+ =17
(a) w4y =—1 (B) 2r —y =1 ) z+=1 (d)z—2y=1

oy, Considor the interval {—1,1) and a sequence {a, ) of elemerta in it. Then

(a) wvery Umit paint of {an} i in {-1.1)

{b) The limit points of {om} can only bein {1, 1,0)
(¢} every limit point of {aq} Isin |-1,1]

(d} The lmil pointa of {en] cannot be in -1, 1,0}




#7. The sequence {n'/"} is

{a} iz convergent and converges to 0 (b} monatonically decreasing
(e) monotonically increasing (d) neither monotonically increasing or decreasing

98, Theset C=[2,[-1 -1, 1+ 1]ie
(=) F13] (b) (-1,1) (e} FL.1) (d} (-1,1]

2. Let X be a countably infinite subset of R and A be & countably infinite subset of X, Then -
thesst X \A={zeX:x¢ A}

{a) Bempty (b)isa finiteset (¢} can be countably infinite  (d) can be uncountable

30, The period of the function f{z) = ein'™z + cos'Px is
{m) = {b)r/2 fe) w /4 (d) none of the above

81, Lek @y = O,z = 1 and for n = 3 define &, = S=itfek Then which of the following it true?

(8) {=a) is & divergent sequence gy o
() M g =% (d) (a) iz & Clauchy sequence

R-s=

32, The saquence of real valued functions f, (=) = =®, = € [0,1] (5} &

() pointwise convergent bat not uniformly convergent (b) uniformly convergent
(c} bounded but not pointwise convergent {d) not bounded

33, The funetion f{z) = ag + aylz| + azjz[ + aglaf® s differentiable at a=0

(a) for no values of ag, a1,8%,88 {b) for any value of ag, a1, 63,43
(e} only ifa; =10 (d} only if both a; =0 and ag =0

.Tn:'nuwr
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3-1.Hu:ﬂn_lfa’ﬁ%},thm:k+y%+xﬁh

{a) Ttanwu (b} —7Tianws {c) O (d) tanw

. 85 The ordinary differential equation: % = % with the initial condition ${0) =0, hs

(a) infinitely many solutions (b) no solution
{2) more than ons but only fnitely many solytions (d) undque aclution

36. A particular solution of the differsntial eguation y* —dp’ + 13y = £ cos 3= is
() § €™ = sin3a (b} 1 ™ &ind= (¢) = 8ind= {d} None of these

7. For a, be € R, if the differential aquation {az® + bry + %) dz + (222 + cop +37) dy = 0 s
exact, then

(@ b=2c=2  (h=4c=2  (Jb=2c=4 (@) b=1 a=2

38 TthnﬂﬂhﬂIf{:]:{-::: Ei;fn, flz) = f(z+ ), = € R contains

{a) both cosine and sine terms (b) eomine terms only
{c) sine terms only (d) constant term and cosine terms only

20 In B> the cosine of the acute angle between the surfaces 2™+ y*4+2*—9 =0 and s~ 2"~y +3 =0
at the point (2,1,2) s

(a) s (b) sl . {e) 55m (d) 58r

40. The wroa hetween thﬂ:m‘u‘qy_! = !f;;‘L"l and ils asymptote is
(a) dma (b) 4ma? te) wa? (d) ma®
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4] Lot F=x i+ y i+ 2 kand n=|F]. Then r"F is

{2} solencidal (I n = —3 and irrotational for all values of n
{b) solencidal if n ¢ —3 and irrotational for all values of n
(¢} solenoidal il n = 3 and irrotaticnal only for n= -3
(d} solennidal if n +£ —3 and irrotational enly for n =2

47 Let 8 be any clossd surface enclosing & voliume V and # =z i+ i+ 2 k. Than f; Vr2.d5 is
(o) O {b) ¥ (e} 2V {d) 6V

43, The value of the Integral [, _, ¥ de is .

(s) 0 (b) 1 () 2w (d) Nang of these
44. For the function f(z) =ei, 2= 0is

(a) an essantial singularity (b} & pole (¢) & zero {d) Nane of thes:

45, Which of the following ia not trus 7

(8) [eat ozl < foal o] (B)ln—sad < |l - (sal] (c) lnumal = [silla] (FFR=F4T

48, Lek u(z, y) = 22(]1 —y) for all real = and y. Then & function v{x, y), so that
flz) = uls, y)+iv{z, ¥) s analytic, is

(a) &~ (y—1)° (b) (z-1)% +° [} (= = 1)* —¢? fay =+ (y -1y

47. The equation sin’s + cos®s =1 is true

{a) only if = is real (b) only if = is purely imaginary
(c) for each complex number = (d) None of these.
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48, The order of the pole at z = 0 of the function #5* is
(a) 1 (b) 2 ()3 (d) 4

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

(8]} {*ffﬂﬂfrifmﬁﬂ}.ﬂﬂﬂiﬂ- b {z=a+iy: VE+ P >r}rz0
{e} fr=z+iy:ry<z<rp=0}, 0<rn<rs (d) Noneof these.

80, If f(z) = ulz, ¥) + dv{z, y) is-an analytic function, then f'(} is
(2) B+l (b} &2 — iy (c) 4= +4f - (d) 2 -5




