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U.GJ/P.G. ENTRANCE EXAMINATION, APRIL 2021
MATHEMATICS

Time : Two Hours Maxirmum ; 100 Marks

Tnsiructions :
» Question Paper : The Question paper contains 50 Multiple Cholee Questions.

Among the four options of each question given as (a), (b), (c) and (d}, only one will be the
most appropriate answer. Mark the bubble containing the letter mrreapnndiqg to the
most appropriate answer in the OMR answer sheet using ball peint pen (Blue or black).

e Negative Marking ; Total four marks will be given for each correct answer.

(One mark will be deducted for each wrong answor.
1. If - stands for negation, then = {p~[p v q]} is equivalent to :

(a) pA-g (b} - p~rg.
(e} Pv=g (d} =Pa-g.
9 IfF(x):xisa friend and if P (x) : x is perfect, then what is the logical translation of -

"None of my friends is perfect”
(a) 3 (F (x)a-P(x)). (b} Fx(-F(x)n-P ()}

(e} —3=(F(x)~P(x)) (d) =3[~ F(x)aP(x)).

3. LetX, Y, 7 be sets of sizez 2, 3 and 2 respect.i.vehr. Let W =X = Y. Let E be the set of all subsets
of W. The number of functions from £ to E is :
(ay 3% (b) 45

(e) %2 (d) 4%,
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4. IfA={0,1,2, .. 100} and fis a function from A to A such that (k) = & for all Ewith D<k <9

then choose the correct one from the following :
(@) (k) =& forall & in {0, 1, 2, ... 100)

(b) fis onto but not one-one,
(e} fis one-one but not onto,

(d) fiza bijection.

goow
5. The derivative = of real functions is a map :

(a) From the set of all funetions to the zet of all functions,

(b} From the set of all differentiable functions ta the set of all differentiable functions.
(c) From the set of all differentiable functions to the set of continuous Funetions.
(d) From the set of all differentiable functions to the set of all functions,

J:Esin[l], ifxal

X 15 :
0, ifx=0
{a) MNot differentiable at 0 but continuous at 0.

6. The function f(x)=

(b) Differentiable everywhere and the derivative is continuous.
(¢) Differentiable everywhere and the derivative is not continuous,

(d) The second derivative exist at all points.

7. If a, b= R, then choose the correct statement :
(a) |a|= g2 (b) |a+b|=|a|+|bl

(¢} Ifl<a<l,a®>a. (d) ab=+JaJb.
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8. What is the supremum and infimom of the set {14'[ n}" nE N}?

(a) Bupremum = 2, infimurm = 0.

3
(b) SBupremum = 30 infimum = 0.

{¢) Supremum = 1, infimum = %

(d) Bupremum = infimum = 1.

o[
9. Whatis Nm e g |

(a} 0. {b} 1.
1
(e] oo, {d) 3
1 .
=% " e then what is the value of 5 7
10, If 8 E""’[n+1}[n+2} at is
(al = (by 1.
© 7 ' @ 2.

i1. Which of the functions is uniformly continuous ?

1

(@) f&)= 5 onl0, =). b fw=75 on(l, =
1

(ed fix)=sin [‘_‘]m (0, 1) -y Flx) =2 xeR

Turn over
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12. Which of the following equation(s) has’have a real solution ?

. 0¥
(a) z*4+x4+1=0. (h) ¥=CUBLXS Mo b
(e} x' +42%°—21:F +44=0. (d} x=¢".
(a) (B) enly. (b} (A)and (Ch
(c) (C) only. (d) (B) and (C).

"

4|,||1 - \E 4

15. Find the integral J. -T—

(a) 1. th)y 0.

ES

(5% - 29%) @

Sa| b

(e) (392 - 2¥7).

14. Which of the following functions is not Riemann integrable on [0, 1] ?

r+1, if xisirrational
ta) Flx)= {ﬂ, if x is rational
: 1
1. ﬂ'ﬂﬁﬁﬂ*‘é
(B) f{x}u i ”
o, :ifﬁai.t'f;l

(&) f(x)=sinx

23 if0<sxs=

(d flx)= ’
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16. Which of the following sequence of functions is uniformly eonvergent ?
fa} fu(z)=x".z=[0,1].

Bin {nT 2! 1}

(b fu{IJZT,IEE-

I-'E+HI-

(e} fulx)=

, e R,

f.(x =L1:E 0, =},
(dy fulx) A [0 =}
16. Pick out the correct statement.

(a) lim E flx)dsz= E fu(x) dx implies f, converges to funiformly.

U] —!l- L]
(b} - £, converges to f uniformly implies f; converges to [ uniformly.

(e} M, =sup{|[f,(z)—f{x)|:xe E} then f, converges to [ uniformly on E if and only if

lim M, =0.

]

e (1 1
(d) £, converges to f pointwise on [0, 1] implies niff-"-m !-,n fulz)de= jﬂ fx)de

17. Number of real roots for f{x) =x% + 23z + 2is:
{a) 1. (b} 5.
(e) 3. (d) 4.

o I
18. Compute the integral jl‘l c1 =" sin 'i:;}dz

in —1Im
{a) e (b} B
Qin - P21
(c)h B (d) 3

Turn over
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19. Pick out the correct statement.

i
() The mapf(z)= , —; maps unit circle onto itself.
{(b) The map fiz)= ¥ is analytic everywhere in C.
(¢} Let f:C—C be analytic everywhere and lim [ (z)=¢, for some ce T Then £ is a
oonstant funetion. -
{d} The function f{z) = sin z is bounded.
y . et Zni
20. Find beCwith [b|<1 such that [, —pdz==.
| E35+£—"
(a) log—+2
(b) —lng%’i*%}
2x i
@) log 5 -3
On  im
(d) 3 2

Pnﬂ

21. Consider the following power series; [ (2)=2 " _, nlognz", g(2) nz‘:” ._.n_zﬂ Tt and B are

the radii of convergence of f and g respectively, then :

(a)
(b
(e
(d)

r=0,E=1
r=l1, R=10
F"=1,—R= (==

r=mR=1.
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99, Find the harmonic conjugate of u: B% - B defined by u (x, y) = e*sin y

(a) —e¥cosx+C.
(b} —e¥sinx+ C.
{e) —efcosy+ C.
(d) e*cosy+C,

el w1

23. The function f{z)= ﬁ has :

{a) A removable singularity atz=0.
(b) Residue Z2atz=0.
(¢} Hesidue latz=0.
(d) An essential singularity at z = 0.

24. Let A= 2 : —E.Thﬂmem—fam}rufuﬂ i5
14 &
(a) =26
{b} -27.
(c] =28
dy -29
g—1 & xt 4
25. For what values of z, is the matrix A=| 0 x+2 x* | singular ?
0 0 z-4
(a) 1,2 4. {b) -1, 2 4.
(e 1,-2,4 d) 1,2, -4

C 2822
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26. Which of the following is not a subspace of B” = % y2):x, 26 ) ?

I All vectors of the form {a, 0, 0).
II Al vectors of the form (e, 1,1).
I All vectors of the form (a, b, ¢}, such that b =a +c.
IV All vectors of the form (a, b, 0.
(a} 1 ' {(b) LI

(c} IIL d) IV.

27. Let fj (x) == fz (x})=—cos {x). Then the Wronskian of f; and f; at % is

n
(a) 0. (b} Fiy
E .
{c) 5* d) =n
1 -8 4
28  The row-echelon form of the matrix -6 9is
50 O
100 1 0 4
@ (210 a (91 9}
o 0 1 0o 0 0
1 I =8 [1 -3 4
@ (21 90 @ |9 %
o0 0 0 0 0
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3
9. The rank of the matrix A= |—1 0 —‘i\ig;
0 0 B

A |

(a) 0. (b} 1.
(e} 2. (d) 3.

30. The group of units of Feg is:
{a) lsomorphicto ZqxEgx Es.

(b} Isomorphicto %, xZg.
&) A group of order 24.
{d} A non abelian group.
31. Which of the following is a group ?
(a) 7 wunder subtraction.

(b] GLy(® ) under matrix addition,

(e} RAQ under multiplication.

id) {[I: Z]E M, (R)|eck H‘{.ﬂ'}} under matrix multiplication.

32. 1fz,y and z are elements of & group such that 1yz - 1, then which of the following is true ?
| (a) yzx=1,
b} yxz=1.
o) zyx=1

id} MNone of these.

Turn over



10

33. What is the order of o = (1 2 3) (234) e 8.

(&) 2.
(b} 3.
(c) 6.
(d) 9.
34. Which of the following is not a normal subgroup of 3y
(a) Dy

(b) A,
(e) {1
(d) H= (1), (12)(34),(18)(24),(14)(32).

34. Let (¢ be a simple group and ¢: G -» G’ be a non trivial homomorphism on G. Then :

{a) % isone to one.
(b} @ ison to.

(e} @ iz an isomorphism.
{(d) None of the above,

]
1
36. Themfﬁ:inntuf[»f" E] hlthﬂﬂ:tpﬂn&iunufe"nt.t=%iﬂ:

{a)

2|5

m
g -]

(b)

Eh

m

{c)

o

o

{d}

e
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'EI' The real root of »* + x +1=0 lies between :

{(a) -2and-1.
(b} 1and2.
(e} -1and0.

id) 2and 3

%}33. Let f:[0,1] = R be differentiable such that |f* (x)| <1 for all x €[0,1]. Then :

i

{a) There exists at most one e e [0, 11 such that f{c) = c.
(b) There exist more than one ¢ ¢ [0, 1] such that fic) = c.

{¢) There exist infinitely many ¢ ¢ {0, 1] such that fie) =«

{d) MNone of the above.

99. The curvature of the space curve, §(t)=¢' costi+e gint j+2hati=1is:

(a) :,'15"
(b) "%
) JZe
id) if‘

C 2822

40, The work done by the force field, F = 2{ + xj + yk over thecurve y (1) = sin t +oostf +th, 0<t<2n

i

fa) Z=.

ey =m

(b} =

d) 0

Turn over
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41. Thevaluaut"‘#ﬂ (By + x) dx + (y + 2x) dy where C is the circle :

ix—22 +(y-3¢=4is:
{a) —16mn. (b 16m.

(c) Br (d) -8n

42. Let F=2%yi + yz° ) + xzk and S be the parallelipiped bounded by

x=0,y=10, ?=ﬂ:1’=1}"—l‘ 1, z=8. If ii is surface's outward unit normal field, then the value

L=,

”E F- fido iz
(a) 15. {b) 25.
{e) 26. (dy 30,

43. The veetor field, F.{EI:,,,Lf};.,.{hﬂ_g}j+{3ﬂ2_§]ﬁ LE

{a) Solenoidal.

(b} Irrotational.

{c} Rotational.

(d} Non-Conservative.

44, Suppose a radio-active material has a half-life of T hours. What percentage of the original sample
i left after 5T hours ?

{a) 10 x 2-9,
(h) 100 x 24,
{e) 100 x 29,

(d) 10 x 2%,
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5. Which one among the following is the Laplace transform of I t

{a) E

()

o | =

46. Which one among the following differential equations represents the family of parabolas with foci
at the erigin and axis along the x — axis ?

(a) 1]-’[:_1"}2 + 2xy — 3" =0,
() y(¥) +20 —y=0.
{e) y® [y"jg+2;r:_1r‘~—;p2=ﬂ_

]
(d) (¥} +20+y=0
47, What will be the next level approximation of a root of £ (x) = x® — 4 with Newton-Raphson method
correct upto two decimal places, if the initial guess 15 67
(a) 6.33. (b} 2.33.

(e} 5.33. (d} 3.38.

48  What will be the approximate value of ¥ (1. 6) for the initial value problem y' . 2’:3_ E. 3 (1)=0

using Euler's method with a step size 0.3 7
(a) 0.22. (b) 0.33.
(e} 0.44. (d} 0.B5. Turn over
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48. Consider the LP problem: Maximize % = — x, + 21, subject to the constraints z; — ¥z <=1 and

—0.5% + 2, 52 and xy, xg 2 0. Choose the optimal solution from the following
(a) 4. {b) 4.
(e} &. (d) 6.
50. The LP problem Maximize Z = 3z, + 2r, subject to the constraints
¥ ~x32lx+x28 and xy, x5 20 has :
(a) Nosolution. (b) Twaosolutions.
(¢} Unbounded solution. {(d) Multiple eptimal solution.




