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Exam Seat No.

The Maharaja Sayajirao University of Baroda
Faculty of Science
ADMISSION ENTRANCE EXAMINATION-2018

SUBJECT : MATHEMATICS
DAY & Date : Monday, 18% June, 2018 TIME : 10.00 a.m. to 11.00 a.m.

Important Instructions:

1.

2.

This test booklet is to be opened only when instructed by the invigilators to
do so.

This booklet carries 50 questions on 6 printed pages. All Questions carry
equal marks.

For every correct answer, candidate will earn 2 marks, 0..2 marks will be
deducted for every wrong answer.

Exam Seat Number must be entered correctly in the OMR sheet, as
advised by the invigilators. The Question Booklet code (A, B, C or D)
must also be mentioned on the OMR sheet (if not printed already) as
instructed.

Answers must be marked in the OMR sheet using a black or dark blue
ball point pen only. The circle should be filled in completely, leaving no
gaps.

Gadgets (Mobile phones, pagers, ear phones, music players, calculators
etc.) are strictly prohibited in the exam hall. If any candidate is found in
possession of any of these at his/her exam seat, he/she is liable to be
disqualified.

Correct way of marking answer: Incorrect way of marking answer:
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1. Forn €N, let $, denote the real vector space of polynomials of degree less than or equal
to n in one variable x. Define T: P, —» P, by T(p(x)) = p(x?). Then
(A) T is a linear transformation and rank of T is 5
(B) T is a linear transformation and rank of T is 3
(C) T is alinear transformation and rank of T is 2
(D) Tis not a linear transformation .
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_sinf  cos 0], where 6 = T Then A equals

2.Consider the matrix4 = [

cos 3160 sin 3160

0 1
(A) A(B)I (C)[_l 0] (D)[—sin310 cos3161°

3. The dimension of the real vector space C3 is
(A)1 (B) infinite ()3 (D)6.

4. Let U and W be finite dimensional subspaces of a vector spaceVwith dimU =5,
dim W = 4anddim(U + W) = 7.Then
(A) U U Wneed not be a finite dimensional subspace of
(B) there exists a non-zero vector x such that [U N W] = [x]
(C) there exists independent vectors x4, x, € U N Wsuch that [U N W] = [x;, x,]
(D) dimension of U N W must be between 3 and 5.

5. If the nullspace of a 2 X 5Sreal matrix A is the line through the vectoru = (1,1,0, 0, 0),
then the rank of the matrixAis equal to
(A)1 (B) 2 (€)3 (D) 4.

6. Which of the following statements is not true?
(A) If V is a vector space having dimension n, then Vhas exactly one subspace with
dimension 0 and exactly one subspace with dimension n
(B) The dimension of real vector space My, (R)ism +n
(C) A vector space cannot have more than one basis
(D) Every subspace of a finite dimensional vector space is finite dimensional .

7. Let T:U —» V be a linear map and let {x;, x5, ..., x,}be a basis forU. Then the set
{T(x1), T(x3), ..., T(xy)}isalinearly independent set in Vif and only if
(A) Tis one-one and onto (B) T is one-one
(C) Tis onto D)U =V.

. i n 1
8'hmn—>oo vn ( k=1 \/F+\/M)

(A) 0 (B)1(C)-1 (D)co.
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9.Let) ;=1 An, Dineq bn, andY.—; c, be given three series of positive terms. The series
an+bn

Yine1 Anandi_; ¢, are convergent. If lim,,_,.. = 1, then which one of the

n

following statements is TRUE?
(A)Y=1 byis divergent (B) nothing can be said about convergence of )., b,

(C)Xg=1 byis convergent (D)lim,, 0 by, = 1.

10. If )’ a,, is a convergent infinite series of positive terms , then which of the following
holds always?

(A)Y ‘/_ls convergent (B)Y. n,/a,, is convergent

(C) Y. /a, is convergent (D)), — \/_ is convergent .

11. Which one of the following series is convergent ?

Wi B (O (DIEre o
12.57 35 =
(B) e (C)e—1 (D) e —2.

13. Which one of the following series is absolutely convergent?

1

(OFy (-

WIS (B) S (D" (DT .

n2+3n+2

14. The general solution of the equation y"' — f(x)y’ + [f(x) — 1]y = 0'is

(A) y=ce*+ Czef(X)(B) y =c,e* + Czeff(x)dx
(C) y=cie* +ce*[ el-2x+[ f(0)dx] gy (D) Y= cre* + e @

15. If ¢, and ¢, are two linearly independent solutions of the differential equation
y" +a,(x)y" + a,(x)y = 0, where a,(x) and a,(x) are continuous functions defined on
[a, b] and suppose that ¢,(x) # 0 forall x in [a,b] . If W(¢;,d,)(x) denotes the value
of the Wronskian at x , then

(A) W(gy,¢2)(x) =0Vx € [a,b](B) W(d1,P2)(x) = as(x)a,(x)

P10\ _ _ W1 $2)(x)
© (¢2(x)) [p2(x)]? (

16. The differential equation whose linearly independent solutions are x and x? — 1 s

D) W(¢,,¢p,)(x) = constant Vx € [a, b].

(A) y"'—2x(x*+ 1)y +2y=0B) (x>+1)y" —2xy'+2y=0
() (x2—=1)y" —2xy'+2y=0(D) xy" +x*y'+2y=0 .
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17. The integral curves of the set of equations x4y 4z are
z-y X-zZ @ y-X
(A) two parameter family of ellipses
(B) two parameter family of parabolas
(C) two parameter family of straight lines

(D) two parameter family of circles .

18. The complete integral of the equation z =px + qy +p? + q?>+ 1 ,wherep = Z—Z and

x
q= 0z represents
ay '

(A) all planes at unit distance from origin (B) all planes passing through origin
(C) all spheres with centre origin (D) all ellipses with centre as origin .

19. First order divided difference of the function f(x) = 1/x%atx = a, b, is
a+b ’B‘a+b’C a+b 0 a+b
a?b? ' ab ) a? b?' ) ab

(A)

20. The error occurring in approximating the function f(x) in (a, b) using Lagrange’s
interpolating polynomial P; (x) for x = x,, x4 is

(A) £/ E)x = x0) (x = x1) (B) = £ (€)(x — x0) (x — x1)
(© <f () = x0)(x —x) (D) 5 f"(§)(x = %) (x = x1).

21. The general iteration method x = g(x) convergesin (a, b) if
(A) lg)l<1 (B) g’ <1
(€) g(a) <g(x) <g(b) D)g'(l>1.

22. In usual notations of Numerical analysis operators, V+ E~! =
(A) A (B) E71 () Vv (D) I

23. Which of the following is the equation of circle with center at (5,0) and radius 5
in polar coordinates
(A) r=5B)r=10cosf(C)r =10 sin8(D)r = 5sind .

24. The equation of cone with vertex at origin and which passes through the circle
x2+y2=1, z=2is
(A)  4x% +4y? =22 (B)x?+ 4y? = z2
(C)4x? +y2 =22 (D)x?+y?=122%.
25. Equation of the sphere having the points A(1,0,1) and B(2,1,0) as diameter ends
(A)x? +y?+z2—=3x—y—2z—-2=0 (Bx*+y*+z2-3x—y—-z+2=0
Cx?+y*+z2—x—y—2—-2=0 (Dx*>+y*+z2—x—-y—2z+2=0.
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Xy .
=ifx+#0
IXIf

0 elsewhere

26. Let:RR? > R be defined by f(x,y) = { . Then at the point (0,0), which of

thefollowing statements is true ?

(A) fis not continuous (B) f is continuous
(C) fis differentiable (D) partial derivatives do not exist.

27. The value of the double integral fon fox j:z dydx is
(A)O (B) m (C)-2 (D)2.

28. If the triple integral over the region bounded by the planes 2x + 2y +z =4,x =0,
y = 0and z = Ois given byfo2 f(;q(x) f({(x'y) dzdydx then the function
29(x) = f(x, y)is

(A) 2y(B) 2—x—2y(C)x + 2y — 2 (D) 2x.
29. In C++ programming language, the operator ?: is a/an

(A) Conditional operator (B) Relational operator
(C) Logical operator (D) Arithmetic operator.

30. LetG = {A = [(cl Z] ta,b,c,d € R&ad — bc + 0}. Then G is a group under matrix
multiplication. Suppose H is a subgroup of G givenby H ={A € G : ad — bc = 1}. Then
(A) G/H isisomorphic to group (R, +)
(B) G/H is isomorphic to group (R* = R\{0}, -)
(C) G/His isomorphic to group (Q, +).
(D) G/His isomorphic to group (Q* = Q\{0}, *) .

31. Agroup G is said to be a simple group if it has no proper normal subgroup. Let G be a simple abelian
group with 0(G) = n. Then

(A) Gis a cyclic group and n is an even integer greater than 3.

(B) Gis an abelian but not a cyclic group and n is an even integer greater than 3.
(C) Gis an abelian but not a cyclic group and n is a prime integer.

(D) Gis a cyclic group and n is a prime integer.

32. Let G be a group containing more than 12 elements of order 13. Then G is

(A) an infinite non — cyclic group (B) a finite non — cyclic group.
(C) afinite cyclic group. (D) an infinite cyclic group.
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33. Let p be a prime and let Z,, denote the set of all integers modulo p equivalence classes.
Considerthe ring(Zp, +p 'p). Then which of the following statements is not true?

(A) Zyhas no proper nontrivial ideal (B) Zy, has a proper nontrivial ideal
(C) Zpisafield (D) Zj is a division ring.

34. Let G be a group with o(G) = 3289.

(A) Then G is cyclic and all p —Sylow subgroup of G are not normal

(B) Then G is non —cyclic and all p —Sylow subgroups of G are not normal.
(C) Then G is non —cyclic and all p —Sylow subgroups of G are normal

(D) Then G is cyclic and all p —Sylow subgroups of G are normal

35. Let C(]0, 1]) denote the set of all continuous real valued functions defined on [0,1].
(A) €(]0,1]) is a field
(B) €(]0,1]) is not an integral domain
(C) €(]0,1]) is an integral domain but not a field
(D) €(]0, 1]D)is a division ring.

)

36. If f:[0,2m) — S%, defined as f(t) = (cos(t), sin(t)), where St is the unit circle with center
(0,0) and radius 1 in XY-plane, then

(A) its inverse i.e.f ~! does not exists (B) f is continuous but £~ is not continuous

(C) fandf ~1 both are continuous (D) £~ is continuous but f is not continuous .
37.Let E be a bounded infinite subset of R. If &« = sup {x: x€E}then s

(A) aninterior pointof E  (B) always a member of E
(C) alimit point of E (D) neither an interior nor a limit point of E.

38.1f Ey = (-1 —=,1—=),n €N, and E=N;7_, Ey, then E =

(A)(—1,1) (8) [-1,1] () (=2,0] (D)[-1,0) .

39. With respect to the usual metric over the real line, every point of the set E = {0,1,2,...} is
(A) a limit point of E(B) an interior point of E

(C) an isolated point of E(D) a boundary point of E .

40. In the XY-plane, the set E = {(x, x): x € R}is

(A) open (B) closed (C) neither open nor closed (D) open and closed .

41. If P is a set of all interior points and Q is a set of all limit points, of a non-empty subset E of a
metric space (X,d) then

(A) P=0Q (B)P=Q (C) Q=P (D) P and Q may be disjoint .
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42. For given fixed natural numbers kand m; lim,,_, .. (nt+1) +(n+2n)l_1+ " _ kn] =
n

(A) w (B)ee  (C)km (D)O.

43.1F R > R defined as ( )_{x, ifxisrational th i
vk ennedastX) =10, ifxisirrational’ en fis
(A) everywhere discontinuous (B) continuous at rational only
(C)continuous at irrational only (D) continuous at exactly one point only.

44. Suppose that a and c are real numbers, ¢>0 and fis defined on [0,1] as

_ (x%sin(x™°¢), ifx>0 . . .
fx) = {O, ifx =0 . Then f'is bounded if and only if

(A))a>0 (B)a>1 (Ca=14+c (D)a>1+c.

45. If a real function fis defined over I such that |f(x) — f(y)|<(x — y)?,¥x,y € R, then
(A) f is strictly monotonic (B)f is constant
(C) f" need not exists (D)f" exists but need not be continuous .

p q
46.1fp>1, u=0,v > Oandqissuchthat%+%= 1, then uv Su?+%. Here, the

equality holds if and only if
(A) uP=v? (Bjul=v? (CQQu=v ((Dp=gq .

2
47.The series Y.y (—1)" (%) of real numbers

(A) diverges for any real x

(B) converges uniformly on every bounded interval but does not converges absolutely for any
realx

(C) converges uniformly in R

(D) converges absolutely for any real x .

48 . 1fS={x€R:x>0,2|Vx—3| +Vx(vVx—6) + 6 = 0} ,then S
(A) is an empty set (B) contains exactly one element
(C)contains exactly two elements  (D)contains exactly four elements .

49.1f a,b,x,y € Rsuch thata — b = 1y # 0 and the complex numberz = x + iy satisfies

az+b .
m ( e ) =y, then x is equal to:

(A)-1+y1-—y*(B)t1+1-y?

(O -1+/T+y2D)+1 +/1+y2 .
50. If1, @y, @y, ..., g9 are the distinct 100 " roots of unity then Yi<icjzoo(@;a;)
is equal to :

(A) 100 (B) 99 ©) 1 (D) 0 .

THE END,
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INSTRUCTIONS FOR ENTRANCE TEST

There are 50 (fifty) questions in this question paper.

No candidate will be allowed to leave the examination hall till the examination is over.
USE ONLY BLUE/ BLACK BALL POINT PEN FOR WRITING THE ANSWER
IN OMR SHEET.

Candidate must write Exam Seat Number on OMR sheet from extreme right.

Answer all the questions by putting an appropriate choice, out of the alternatives A, B, C
and D against each question number on the OMR sheet.

All questions are compulsory.
There is a NEGATIVE MARKING. Each question correctly answered carries 2 marks,

each question incorrectly answered carries —0.5 marksand each question not attempted

carries 0 marks.
Rough work, if required, may be done on the blank sheet attached at the end.

Use of calculator is not permitted.

10. Cell phone is not permitted in the examination hall.
11. Any candidate found copying will be immediately removed from the Examination hall
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and his/ her admission to M. Sc. Mathematics will not be considered.

GENERAL INSTRUCTION FOR ADMISSION

Candidate is required to attach self — attested copy of the following documents with his/
her copy of the downloaded application form:

e B.Sc. Semester — 6 mark sheet (if in Semester System)

e F¥BS.SY.BScamdI Y.B. Sc mark sheets (if in annual system)

e Certificate for SC/ ST/ SEBC/ EBC candidates

e Non — creamy layer certificate (if SEBC candidate)of current year

e Eligibility certificate for students with B. Sc. other than The M. S. University

students.
In case original mark sheet of last examination is not issued by the University, the print

out of mark sheet on website may be attached.
BA Mathematics students of The M. S. University of Baroda are required to attach

transfer certificate.



