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P.G. ENTRANCE EXAMINATION, MAY 2019
MATHEMATICS
Time : Two Hours Maximum : 200 Marks

Instructions to Candidates

Question Paper : The Question paper contains 50 Multiple Choiee Questions. Among
the four aptions of each question given as A, B, C and D, only one will be the most appropriate
answer. Mark the bubble containing the letter corresponding to the most appropriate answer
in the OMR answer sheet using ball point pan (Blue or Black).

Negative Marking : Total four maris will be given for sach eorrect answer. One mark will
be deducted for each wrong answer.
Symbols Used : Throughout this question paper N, Z, 3, B and ¢ denote the set of nutural

numbers, the set of integers, the set of rational numbers, the set of real numbers and the set
of complex numbers respectively.

Caution : Mathematical Tables and Caleulators are NOT permitted in the Examination Hall.
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1. The value of F‘G}F[%] is equal to :
{A) =42 (B J2
() Jn (D) None of Lhe above,

2. The Euler method for solving the differential equation ¥ = f(x, ¥ ). 3 (x5 ) = ¥y isgiven by

the recursive formula

{A-} jﬂllsjl.ﬁr.!:rld-.l!ljnil;' LB} Jlr|:||=:rr|+f{1nr.‘r-}-
(C) Yas1 =%+ A (X 25 ) (D) Fnsi®¥ae1 AW (20 %)
3. Which of the following will be an integrating factor of the differential equation ¢y’ + (1 + 2}y =677

(&) g (B o,

(C) 2, D)

4. Let fix) be a polynomial of degree four having extreme \-"E.II.'I.EH- gt x=landz = 2.

If lim [1* fix) =3, theno f(2)is equal to :

PRy | i
(A) O (B) —8.
C} -4 mn 4

8
5. The value of the integral fn [""; +3]ﬂ- whers | | is the greatest integer function is 1

(A) 23. (B 22,
{C) 3l by 27.
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Tha curve represented by the equation 4x? 3 16y® - 24« - 32y - 12=0 is:

(A} Parabala. (B) A pair of lines.
(C) A hyperbaola. (D An ellipse.
. The initial value problem | ' |+| ¥ |=0, ¥ (0) =0 has :
(A} Nosolution. {B) Only one solution.
() Two solutions, (D Infinitely many solutions.
1+E_ -mxx <l
The Fourier series of the function f(<)={ = o Fl)=f(x+2%) contains:
l-—, Deczx=n
n
(A) Omly gine terms. (B} Constant term and codine terms.
(C) Both cosine and sine terms, (D) Omly cogine tarms,
A2
The value of the integral |, e .
{A) 1. B 7.
{C) 0. (o 27.

Let fiR-+R be a continuous function satisfying f(x)=6 _I: f(t)dt+2forall ze R

Then f(1) equals to :
(A} Be. (B B&.
i) # (o e,

Al .
The function £ (x)= [~ sintdt for all xR is

(A} Not differentiable. (B} Meither continuous nor differentiable.
iC] A continuous function. (D continuous but not differentiable.

Newton's iterative method fermula for computing /25 1s:

_1I+ﬂ] |

l.iﬂ.i:l II'.I*']._E il =, - {H'ﬁ .111. 7 Ay x, J
28

(C) *nel™= -‘n*x—- (I MNone of these,
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Let f:R R be defined by f(x)=x° Then which of the following is false

{A) [is one-one. {B} [ isonto.
(C) [ is bijective. (D} None of the above.
Let A be the set of all saquences of positive integers. Then which of the following is correct
(A} Ais denumerahls. (B) Ais countable,
{C) A is uncountable. (D} None of the above.,
Let A and B be infinite sets. Then which of the following is true ?
(4]  A~B is mfinite, (B AwB I8 infinite,
() Both (A) and (B) are true. {I¥  None of the above.

Let f:A -+ Band g:B -+ A bosuchthat g+ f is the identity function. Then which of the fallowing
is true 7

(A} g is one to one. (B} g is onto,

() f is onto. (D) None of the above.
Let X be any set and let f: X — X. Then which of the following is true ?

(Al If f is one to one, then fis onto, (B) If f is onto, then f is one to ane.

(€} Both (A) and (B) are true. (D) None of the above.
Which of the following is false ?

iAl  An empty set is 8 subset of every set,

(B) Anempty set is a subsel of an empty set.

(C)  Any subset of the empty set is an empty set,

(D) None of the above,
For statements p , g and r, we have that * p implies ¢° and * g implies r". Then which of the
following is possible if g is false -

(A) pandrare both true. (B} pand r are both falee.

(C) pis troe and ris false. {D}_Nmenft.hea‘:m:.

What is the nagation of the statement * there exists x € A such that for every ye A ysa™?
{A) There existex « A such that for every yeAx<y.
(B) Forevery xc A, thereexists ye A, y< 1 is falss.

iC) Forevery xe A, thereexists ve A, ys 1.

(D) None of the above.
Turn over
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l...ut{::hh}uﬂ[xg.h}hmdmmmwmuhmfmnz.ﬁmﬂmymﬂmrhhﬁepﬂdmt
if {18

(A} x=0 (B y=0.

(O 3=y=0 D), §-x=1=0,

Let A:R? -» 72 and B :R? —» R? be two linear operators on R2. Then rank of A + Bis:

(A} equal to rank of A 4+ rank of B.

{B) Less than or equal to rank of A + rank of B.

(C) Grater than or equal to rank of A + rank of B.

(D) None of the above,
Iﬂ?h&aﬁn&bﬁmﬁmlvﬁﬂrlpm,ﬁulaudu!mtwnkinuﬂjr[nhpandmtvmin?.
Then the dimension of V is :

(A) A {B) Atleasttwo.

(C) At most two. (D) May be any integer.
IﬂlvhenvmbrapmdimﬁunnmuﬁaﬂFmdﬁ:?—rvhealinaarupm'nmr.Thmlhe
characteristic polynomial of A has

(A} ndistinet roots, (B} n roots counting multiplicities,

(C) At mostn roots (M At least n rools,

If V denotes a vector space over a field ¥, then which one of the following statements is not an
axiom for the vector space V!

{A) Forall x,yeV.x+y=y+2. (B) Forall x,y.zeV, (z+y)trz=a+(y+2)
() Forull x,y,zeV,(m)z=x(32). (D) Forall xeV.andkeF(kx)eV.

Congider the functions given below :

L
flry) == if (3)2(00) flxy) ==y if (x5)=(0.0)
(a) e e (b) gLy .
~0if (x,¥)=(0,0) = 0if {2, y) = (0,0)
fixy) =;I-I'f£‘-?— if (. y) # (0,0)
(e) g o Ad) fmy)=smcxtiany.

= 1if {x, ¥)=(0,0) .
iA}  (a) and (b) are continuous at (0,0),
(B) (b and (c} are continuous at (0,0).
{C) {c)and (d} are continuous at (0,0

i (d) and (8) are continuous at (0,0}
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The derivative of the function [ (x, ¥} = xy + ¥* at the point (2, §) is zero in the direction of :

ot e S @y Py

J2a  J2g T Rl T
-1 L 12 . .

© it Ll e i

Let f(z,¥) ==* + hxy + k*y*. Find the value of k for which (0, 0} is a eritical point of £

(A} k=0 B) k=1L
(C) k=2 (DY For all values of k.

The value of [[ e** ¥ dedy e ;
(A ye [m“ —f‘]. (B) {J.-ef" —HH:&" —e’j,

© (ye? - o7 |xe”. D) (re? - (se® +e*).

The dertvative of / (x, ¥, 2} at a point P is great in the direction of the vector A =i + j - k. In this
dirsetion the value of the derivative is 2 3. Then the gradient vector of f 81 Pis:

(A} i+ -k (B) 2i+8j-2k

(C) %{HJ-#J- _ D 243{i+i-k)
Which of the following is not tras ?

(A gnst oo B) a-n. S

© [¢]-|=| @ |-

Let fl’r]'a_-z{i'lr"}_ Then z =  is :

(Al a pole of order 4. {B) a iero of order 4.
(C1  anessential singularity. (D} a pole of infinite order.

Turn over
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The principal value of (-} is:

-
T (B) 3.

) . {D)} None of these.

Which of the following is not true ?

(A) mT{-ﬁ-mﬁ. (B) cosz=ocos|z)

(C) sin (iz) =sin [iz) (p) &nz-sin(z)

g
. The value of the integral JI!I=1!{ }.r.'hul-

(A} O {B) 1.
(C) «f2 (D} None of these.

Which of the following is not truc ?

(Al ‘The ring of integers is an integral domain.

(B) The ring of 2[VB]={a+b2:0,be7] is an integral domain.

() ﬂwﬁm:ﬁ,ﬂfmmgemmnduhnnanmtapﬂdmuin,

(D) The ring £ [2] of polynomials with integer confficients is an integral domain.
Wl'lichufthafhllnwingiu:nrnli:grm?

Ay (Qt) Bl (G\{0))

(©) (Upy)where Ug ={zeC:2* =1}, D) (R+).

12345671
{A) 3. (By 4.
cy () 1.
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The number of sutomorphisms the group Z,; is:

(AY 1. {B) 2.
(C) 4. (D) 3,

. Themap [ (B",) (R, +) defined by f{z) — Inx is :

(A) Nota homomorphism.

(B)  An isomorphism,

(C} An onto but not a one to one homomorphism,
(I3} A one to one but not a homomorphism.

Let X be a uniformly distributed random variable that takes value between 0 and 1. Then the
value of E (X is :

1
A 7 (B)

e
= - R

e
[=-4]
=l

(L) == (D)

A convergent sequence of real numbers has :

(A) Exsctly one limit, {B) At most one limat,
{C) At laast one himit. {0} Nonoe of these,
The function [:(0,=)-» R defined by f(x) = Inx is :
(A} COne to one but not onto, (B} Omnto but not one one.
(01 Meilther one one nor onto. (D) One one and onto.

Which of the following is true for Riemann integrable function f:[a,b] » & 7

{A) [is continuous. {B) [is differentiable.
{(C) [ is bounded. (D} fis monotone.

Let f be the function defined by f(x)= i [i}-j{xu_ Then the derivative [*(x)is:

mell

a

LA} {(B) 1+=x
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Which of the following is not true for an LPP?
(A) Objective function must be linear.
(B} All the decision variables must be non-negative.
{C) The number of decision variables must be equal to the number af constraints,
(D) All constraints must be linear relationships.
The reminder when the sum 11133 + 33317 is divided by 7 s :
(A) 1. (B &
(G) O (D 2.

The number of solutions of the congruence fix = 15 {mod 21} is

(A) 15. B) 1

) 4 L
The last two digits of the decimal expansion of 3'% are :

(A) 28. (B) 27.

(€) 0L (D) 69,

Which of the fallowing statement is false for the Buler's ¢ function 7
(A) For m>% 8(n) is an even mteger.
(B) Ifn is-an odd integer, then $(2n) =é(n).
{C) Ifn is an odd integer, then p(3n)=9(n)

(D) 1 is an odd integer, then &(2n}= 24 (n}).




