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(=4 CAREER ENDEAVOUR

crecrenavor) Best Institute for IIT-JAM, NET & GATE

Time : 2 Hours

HYDERABAD CENTRAL UNIVERSITY (HCU)
M.Sc. Mathematics Entrance - 2016

Instructions:

Max. Marks: 100

M There are a total of 50 questions in Part-A and Part-B together.

(i) There is a negative marking in Part-A. Each correct answer carries 1 mark and each wrong answer carries
-0.33 mark. Each question in Part-A has only one correct option.

(iii)  There is no negative marking in Part-B. Each correct answer carries 3 marks. In Part-B some questions
have more than one correct option. All the correct options have to be marked in OMR sheet other wise
zero marks will be credited.

PART-A

1. Which of the following is an uncountable subset of R??

@ {(x,y)eR*:xeQor x+yecQ} ®) {(x,y)eR*:xeQand y e Q}
© {(x,y)eR?:xeQor yeQ} d) {(x,y)eR?:xeQor y* eQ}

2. Which of the following is an unbounded subset of R??

@ {(x,y)eR*:x*+y*<1} ) {(x,y)eR*: x+y<1}
© {(xy)eR*:|x|+|yl<L} @ {(x,y) e R*:| x| +y* <1}
3. Let f:R — R be atwice differentiable function. Then which of the following is true?
(@ If f(0)=0= f"(0) then f'(0)=0
(b) f is a polynomial
(c) f' iscontinuous
(d) If f"(x)>0 forallxin R then f(x)>0 forall xin R
4. The non-zero values for x, and x; such that the sequence defined by the recurrence relation x, ., =2x

IS convergent are
(@ x,=1and x,=1 (b) x,=1/2 and x,=1/4

() X% =1/10 and x, =1/20 (d) none of the above

n?

.
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10.

11.

12.

13.

n

. . a .
The set of all values of a for which the series Z—I converges is
n=1 .

(@) (0,00) (b) (—e0,0] (©) (—o0,) @ (-11)

[ x], if-1<x<1,
Consider f(x)= { 2. otherwise - THeN
(@ fisnot continuous at 0 (b) f is not continuous at 1
(c) fisnot continuous at -1 (d) f is continuous at all points
Consider the statement S: “Not all students in this class are tall”. The statement S means
(@ All students in this class are short (b) All short students are in this class
(c) At least one student in this class is not tall (d) No short student is in this class
A subset S of N is infinite if and only if
(@ S is not bounded below (b) S is not bounded above
(¢) 3n, eN suchthat Vn>n,,neS (d) YVae S,3xe N such that x<a

In a cyclic group of order 35, the number of elements of order 35 is

(@ 1 (b) 4 (c)6 (d) 24

Let A be an nxn matrix. Consider the following statements

S, : If the rank of A is equal to n then the rank of the adjoint matrix of A is also equal to n.

S, . If the rank of A'is equal to n—2 then the rank of the adjoint matrix of A is also equal to n—2.
Pick up a true statement from the following

(@ S, and S, are true (b) S, is true but not S,

(c) S, istrue but not S, (d) Neither S, nor S, is true

The locus of a point P which is at the same distance from two planes x+y+z=1,z2=0 is
(@ anunbounded set (b) a sphere

(c) a pair of parallel planes (d) a pair of intersecting planes

The value of the integral  (x* +x)dx+ (L+ y* +y°)dy, where
C

C ={(x(t), y(t))/ x(t) =2+3cost, y(t) =5+4sint,0 <t < 27}, is
@ O ) = ©) 10n (d) 121
Let V be the region which is common to the solid sphere x* + y* +z° <1 and the solid cylinder x* + y* <0.5.

Let oV be the boundary of V and n be the unit outward normal drawn at the boundary. Let

F =(y?+29)i + (22 - 2x%) ] + (* + 2y®)Kk . Then the value of [[F-Ads is equal to
oV

@ 0 (b) 1 ©) -1 d n
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Let R([a,b]) be the set of all Riemann integrable functions on [a,b]. Consider the following statements.

S, f eR([a,b]) whenever there exist, g,h e R([a,b]) suchthat g < f <h
S,: f eR([a,b]) whenever there exist two continuous functions g, h on [a,b] such that g < f <h

Which of the following statements is true?

(@ S, and S, are true (b) S, is true but not S,

(c) S, is true but not S, (d) Neither S, nor S, is true

The shortest distance from the sphere x* +y® +2*—2x—-4y-6z+11=0 to the plane x+y+z=3 is
equal to

@ 3 () 243 ©) 33 d) 43

A solution of (x?y? + y* +2x)dx +2y(x* + xy’ +1)dy =0 is

(@) x*+log|x* - y?|=constant (b) x*y +log| x* —y? |= constant

(c) x?y+log(x* + y?) = constant (d) xy?+log(x* + y?) = constant

Let f,g:R — R, f(x)=x* g(x) =sin x . Which of the following statements is true?

(@ fand g are uniformly continuous

(b) fand g are not uniformly continuous

(c) fis uniformly continuous but g is not

(d) fis not uniformly continuous but g is uniformly continuous

If Aand B are square matrices satisfying AB = BA, det(A) =1 and det(B) =0 then det(A’B” + A’B®)

is equal to

@ -1 (b) 0 ©1 (d) 2

Which of the following subsets are subspaces of R*?

@ {(x,y,z)eR®/5x—y+z=0} (0) {(x,y,2)eR® /5x-y+z=-1}
©) {(x,y,z)eR®/x,y,z are rationals} @ {(x,y,2) eR*/ x> +y*+7° =1}

A palindrome is a word which reads the same backward or forward (eg. MADAM, ANNA). The number
of palindromes of length 11 (eleven) can be formed from an alphabet of K letters is equal to

6 b 5 K ’ K
@ K 0 K @)(6] ()(5]
The center of the ring of 2 x 2 matrices over R is

a o0 a o0
(@) {0 b /a,beR} (b){o . /aeR}

0 b 0 a
() {a 0 /a,beR} (d){a 0 /aeR}
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23.

24,

25.

26.

27.

28.

29.

The set of units of the Gaussian ring {a+ib/a,b e Z} is

@ {£1xi} (b) ZUiZ

) {a+ib/abe{+l,0}} @)z

Group of automorphisms of (Z /107Z,+) is isomorphic to

@) (Z12Z)x(Z127) (b) Z127Z

© Zl4z (d) Z/10Z

The system of equations 6x, —2x, + 2ax, =1 and 3x, —X, +X; =5 has no solution if a is equal to
(@ -5 (b) -1 (©1 (d) 5

Suppose every collection of three distinct numbers from 1, 2, ..., 9 is equally likely to be selected, then

(@) the probability that the sum of the selected numbers is even is more than the probability that the sum
of the selected numbers is odd

(b) the probability that the sum of the selected number is even is equal to the probability that the sum of
the selected numbers is odd

(c) the probability that the product of the selected numbers is even is less than 1/2
(d) the probability that the product of the selected numbers is odd is equal to 2/3

PART-B

Which of the following are true?
(@ There is a surjective function f :N — NxN

(b) There is an injective function f :NxNxN — N

(c) There is a bijective function f :NxN — NxNxN

(d) There is a bijective function f :{0,1}xN — N xIN

Let f :R — R be adifferentiable function such that f (1) = f (0)+1. Then which of the following are true?
(@ f’ isconstant b f()=f@Q)+1

() f'(x)=1 for some x in (0, 1) )| f'(x)|<1 for all xin (0, 1)

Let P(N)={All subsets of N}. Then which of the following are equivalence relations on P(N)?

(@ A~B ifandonlyif | A|=|B| () A~B ifandonlyif AUB =B

() A~B ifandonlyif AUB=N (d) A~B ifand only if AnB = ¢

Let f(x)=x*+ax*+bx+c where ab,c are real numbers. Suppose c<0,a+b+c>-1 and
a—b+c >1. Then which of the following are true?

(@ Allroots of f(x) are real

(b) f(x) has one real root and two complex roots

() f(x) hastwo roots in (-1, 1)

(d) f(x) has at least one negative root
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30.

31.

32.

33.

34.

35.

Suppose T :R® — R? isthe map T ((X,, X,, X;)) = (2%, X,,2X,) . Then which of the following is true?
(@ T has only two distinct eigenvalues (b) ker(T)=#{(0,0,0)}

(c) T has three distinct eigenvalues (d) Range of T is isomorphic to R?
Consider the following statements

Sy

is a convergent series
= (log log n)*" :

S,:), ,Og,og,ogn is a convergent series
n:3

Which of the following statements are true?
(@ S, and S, are true (b) S, is true but not S,
(c) S, istrue but not S, (d) Neither S, nor S, is true

The functions f (z) and g(z) are such that the function

F =@2x+yf @) +Qy+Xf (2)) ]+ xyg(2)k
can be written as a gradient of some scalar function
Pick up the possible choices for f and g from the following

(@ f(z)=z*and g(z)=37° (b) f(z)=0 and g(z)=0
() f(z)=1and g(z2)=0 d f=1land g=12
If B is the radius of the circle of intersection of the sphere x? + y? + 7> —2x -4y —6z+a =0 and the

plane x+y+z =1, then a relation between o and B is

(8 3a+3p°=17 (b) 302 —3p2 =17
(€) 3a*-3p*=67 (d) 30+ 382 =
Which of the following sequences converge to e?
1Y 1 1 1
il 2+—+—+..+—
@) (1+2nj (b)( TR +n!j
1Y 2n+1Y
1+ =
© ( +n] (d)(Zn—Z]

For every pair of continuous functions f,g:RR — R, which of the following statements are “always” true?
@ If f(x)=9(x),vxeQ, then f(x)=g(x),VxeQ

(b) {xeR/f(x)=g(x)} is an open subset of R
(c) The product of f and g is continuous

m, forg(x) =0 . .
(d) If h(x)=1 g(x) then h is continuous
0, otherwise,

E South Delhi : 28-A/11, Jia Sarai, Near-11T Hauz Khas, New Delhi-16, Ph : 011-26851008, 26861009

North Delhi : 33-35, Mall Road, G.T.B. Nagar (Opp. Metro Gate No. 3), Delhi-09, Ph: 011-65462244, 65662255

Downloaded from https://pkalika.in/que-papers-collection/



(6)
Ce)

36.

37.

38.

39.

40.

41.

Let Aand B be two nxn matrices such that rank(A) =n, rank(B) =n-1. Then which of the following

are true?
(@) det(A*)=0 (b) det(B) =0
() rank(AB)=n-1 (d) rank(BA)=n-1

Which of the following statements are true?
(@) Every finite group of even order contains at least one element of order 2
(b) If every subgroup of a group is normal then the group is abelian

(c) If G is an abelian group of odd order, then x — x* is an automorphism of G
(d) If the elements a, b in a group have finite order then the element ab is also of finite order.

. 1 forxeA, L . .
For Ac R, define y,(X)= Then y, is Riemann integrable over [-1, 1] if
0 forxeg A
@ A=Qn[-11] () A=[-LIN\Q
11 _
(C) A:{l,z,g,...} (d) A:{ilO n/nEN}

A solution of (D*+1)*y =sinx is

3
@ Y (c,x"*sinx+d, x"*cosx) for some ¢,,d, eR,1<n<3
n=1

3
() D (c,sin"x+d,cos"x) for some c,,d, eR,1<n<3
n=1

3
© 2_(c,sinnx+d,cosnx) for some c d eR1<n<3
n=1

(d) none of the above

Let D_a, be adivergent series of positive terms. Then it follows that

n=0
(@) zaﬁ is also divergent (b) the sequence (a,) does not converge to 0
n=0
(c) the sequence (a,) is not bounded (d) i\/a_n is also divergent
n=0

Let (a,) be a sequence where all rational numbers are terms (and all terms are rational). Then
(@ no subsequence of (a,) converges

(b) there are uncountable many convergent subsequence of (a,)

(c) every limit point of (a,) is a rational number

(d) no limit point of (a,) is a rational number
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42.

43.

44,

45.

46.

47.

48.

49.

3 3
Let y,(x)=>¢,0,(X) and Y,(x)=>_d,w,(x) be complementary solutions to P(D)y=0 and
n=1 n=1

Q(D)y =0 respectively, where P(D)y =(D®+a,D*+a,D+a,)y and

Q(D)y =(D®+b,D? +b,D +b,)y . Then the general solution of P(D)Q(D)y =0 is equal to

@) y=Z(Cn¢n +d,v,) (b) y:(zllcn%](zdnwn]

3
© Y= (c,oi+d,y?) (d) None of these
n=1

The number of elements in S, whose order is 2 is

(@ 10 (b 12 (c) 25 (d) 40

Consider the following statements

S, : There is no polynomial P(x) with integer coefficients such that P(5) =5 and P(9) =7.

S,: If o and B are two old integers then o” +B* is not a perfect square

Which of the following statements are true?
(@ S, and S, are true (b) S, is true but not S,
(c) S, is true but not S, (d) Neither S, nor S, is true

Let A be an nxn matrix. If Am = o for some integer m then which of the following statements are true?
(@ IfAlis nilpotent then det(l + A) =1
(b) If Ais nilpotent then A" =

(c) If every eigenvalue of Aiis 0, then A is nilpotent
(d) If Aiis nilpotent then every eigenvalue of Ais 0

The number of automorphisms of Z[+/2] is
@ 1 () 2 (4 (d) infinity
The kernel of a ring homomorphism from R[X] to ¢ defined by f(X)— f(3+2i) is

@) <X2—6X +13> (b)<X2+6X +5>

(© R[X] (d) {0}

Pick up prime elements of the ring of Gaussian integers G ={x+iy/ X,y € Z} from the following
(@ 2 (b 3 (7 (d) 13

A subset S of N is said to be thick if among any 2016 consecutive positive integers, at least one should
belong to S. Which of these subsets are thick?

(@) The set of the geometric progression {2,2%,2°,..}
(b) The set of the arithmetic progression {1000, 2000, 3000, ...}

() {neN/n>2016}
(d) The set of all composite numbers
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50.

Three students are selected at random from a class of 10 students among which 4 students know C
programming of whom 2 students are experts. If every such selection is equally likely, then the probability
of selecting three students such that at least two of them know C programming with at least one out of the
two selected being an expert in C programming is

(@) lessthan 1/4 (b) greater than 1/4 but less than 1/2

(c) greater than 1/2 but less than 3/4 (d) greater than 3/4

.
cnu:z
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HYDERABAD CENTRAL UNIVERSITY (HCU)
M.Sc. Mathematics Entrance - 2016

ANSWER KEY

PART-A
. (acd) 2. (b 3. (0 4. (d) 5. (c)
6. (d) 7. (c) 8. (b) 9. (d) 10. (b)
1.  (d) 12. @ 13. (a) 14. (d) 15. (a)
16. (d) 17. (d) 18. (b) 19. (a) 20. (@)
21. (b) 22. (a) 23. (¢ 24. (c) 25. (b)
PART-B
26.  (a,b,c,d) 27. (c) 28. (a) 29. (a,c,d) 30. (b, c,d)
31. (o) 32. (a,b,c) 33. (a) 34. (b,c) 35. (a,¢)
36. (b, c,d) 37. (ac) 38. (c,d) 39. (d) 40. (d)
41.  (b) 42. (@ 43. () 44. (@) 45. (a, b, c,d)
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(=4 CAREER ENDEAVOUR

crecrenavor) Best Institute for IIT-JAM, NET & GATE

HYDERABAD CENTRAL UNIVERSITY (HCU)
M.Sc. Mathematics Entrance - 2015

Time : 2 Hours Max. Marks: 100

Instructions:

M There are a total of 50 questions in Part-A and Part-B together.

(i) There is a negative marking in Part-A. Each correct answer carries 1 mark and each wrong answer carries
-0.33 mark. Each question in Part-A has only one correct option.

(iii)  There is no negative marking in Part-B. Each correct answer carries 3 marks. In Part-B some questions
have more than one correct option. All the correct options have to be marked in OMR sheet other wise
zero marks will be credited.

PART-A
1. Let Abe an mxn matrix and B be an nxm matrix. Then which of the following statements is true?
(@ rank(AB) > min(rank(A), rank(B))
(b) rank(AB) < min(rank(A), rank(B))
(c) rank(AB) < max(rank(A), rank(B))—min(rank(A), rank(B))
(d) rank(AB) > max(rank(A), rank(B)) —min(rank(A), rank(B))

2. Let A be an nxn non-zero matrix where Ais not an identity matrix. If A*> = A, then the eigenvalues of
A are given by
(@ 1and-1 (b) Oand 1 (c)-1land 0 (d) 0and n

3. Let Abe a7 x 5 matrix over R having at least 5 linearly independent rows. Then the dimension of the
null space of A'is
(@ 0 (b) 1 (c)2 (d) at least 2

4. The dimension of the vector subspace W of M, (C) given by

a b )
W :{c OI]:a,b,c,d eC,a+b:c,b+c:d,c+a:d} is equal to
(@ 4 (b) 3 (2 @1

5. If |]a—b|=|c—d|, then
(@ a=b+c-d (b)a=b-c+d
() a=b+c-d and a=b-c+d (d)ya=b+c—-d or a=b-c+d
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12.

13.

The set of all real numbers x for which there is some positive real number y such that x <y is equal to
@ r (b) the set of all negative real numbers
(c) {0} (d) the empty set

Let A be the unit outward normal to the sphere of radius . in R®. Then the value of the integral j r-nds

evaluated on the sphere is equal to

4 4_ 3
(@) 37 (b) 4no’ (c) 3™ (d) 4na

If F=xi+yj+2K, r=y/x2+y?+2? and neN then Vr" is equal to

@ nr'r (b) (n=-Dr'r © nr'?r (d (h-=Dr'r
-y X : . .
The value of the integral I 2 1 v dx+———dy | where C is the circle with radius o centered at the
2 y X“+y

origin is equal to

T
@ 0 ) 3 ©) 2n () 2na
The volume of the cube whose two faces lie on the planes 6x—3y+2z+1=0 and 6x—-3y+2z+4=0
is equal to

27 3

— = 1
@ 27 ® 23 © = (d) 10

The number of common tangent planes to the spheres (x +2)% + y + 22 =1, (x—2)? + y* + z° =1 passing
through the origin is equal to

@ o (b) 1 (€)2 (d) none of these

Let c be an arbitrary non-zero constant. Then the orthogonal family of curves to the family y(1—cx) =1+ cx

is
(@ 3y-y®+3x*=constant (b) 3y + y* —3x* = constant
(€) 3y-y®—-3x*=constant (d) 3y + y® +3x* = constant

Consider the following two statements.

n

1+[a, |

S, - If (a,) is any real sequence, then ( ] has a convergent subsequence
S, : If every subsequence of (a,) has a convergent subsequence, then (a,) is bounded.

Which of the following statements is true?
(@) Both S, and S, are true (b) Both S, and S, are false
(c) S, is false but S, is true (d)S, is true but S, is false
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15.

16.

17.

18.

19.

20.

21.

© Xn
The largest interval | such that the series z Jn converges whenever x < | is equal to
n=1

@ [-1, 1] (b) [-1, 1) © (-1 1] @ (-1, 1)

Let Zan be a convergent series. Let b, =a,,,—a, forall neN. Then
(@) an should also be convergent and (b,) >0 as n— o
(b) an need not be convergent but (b,) >0 as n— o

() an is convergent but (b,) need not tend to zero as n —

(d) none of the above statements is true

Consider the real sequences (a,) and (b,) such that Zanbn converges. Which of the following statements

is true?

(@ If Zan converges, then (b,) is bounded (b) If an converges, then (a,) is bounded
(c) If (a,) is bounded, then (b,) is converges (d) If (a,) is unbounded, then (b,) bounded
If f:R—>TR and Lim(f(“h)_ f(x—h))=0 for all xeR, then

(@) f need not be continuous (b) f is continuous but not differentiable
(c) fisdifferentiable but f’ need not be continuous (d)f is differentiable and f' is continuous

If f:[0,1] — R is continuous and f (1)< f(0), then

@ f(0.1)<=[f@), f(0)] (b) ([0,1]) 2[f (D), f(0)]
() (0,1 =[fQ,f(0)] (d) f([0,1]) need not be a closed interval
. \ =X if —1<x<0 .
Consider f :[-1,2] — R defined by f(x)= {sz it APPE Then the maximum value of

f(x) is equal to

@ o (b) 2 (c)4 (d) 10
The function e* from R to R is

(@) both one-one and onto (b) one-one but not onto

(c) onto but not one-one (d) neither one-one nor onto
The number of elements of order 6 in a cyclic group of order 36 is equal to

(@ 2 (b 3 (c)4 (d) 6
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22,

23.

24,

25.

26.

27,

28.

29.

30.

Consider the following two statements
S, : There cannot exist an infinite group in which every element has a finite order.

S,:Inagroup Gif acG, a’ =e and a’ =e, then a=e
Which of the following statements is true?

(@) Both S, and S, are true (b) Both S, and S, are false

(c) S, is false but S, are true (d)S, is true but S, are false

Let R be a commutative ring with unity and 1=0. Let a be a nilpotent element, x be a unit. Then
(@ 1+a isnota unit (b) a—x is a nilpotent element

(€) x+a isaunit (d) none of the above statements is true

Let R be a commutative ring with unity. Consider the following two statements.
S, : Ifforany aeR,a*=0 implies 3 =0 then R does not have non zero nilpotent elements.

S, : If Aand B are two ideals of R with A+ B =R then A~B = AB
Then which of the following statements is true?

(@) Both S, and S, are true (b) Both S, and S, are false
(c) S, is false but S, are true (d)S, is true but S, are false
In how many ways can one place 8 identical balls in 3 different boxes so that no box is empty?
(@ 8 (b) 28 (c) 36 (d) 21
PART-B

The projection of the point (11, -1, 6) onto the plane 3x+2y—-7z-51=0 is equal to

(@ (14,1, -1) (b) (4, 2, -5) (c) (18, 2, 1) (d) none of these

The projection of the straight line x—y—2z =0 and 2x+3y+z =5 onto the yz-plane is

(@ 5y=-3z+5 and x=0 (b) y=3z+5 and x=0

(©) y=z+5 and x=0 (d) y=-z+5 and x=0

The number of spheres of radii /2 such that the area of each circle of intersection with the three coordinate
planes is = is equal to

@ 1 (b) 3 ()4 (d) 8

If all blind horses are white then it follows that

(@ no blind horse is black (b) no brown horse is blind

(c) all white horses are blind (d) all horses are blind and white

The set of all real roots of the polynomial P(x) = x* —x is

@ {0, 1} (b) the set of roots of (x*—x)

(c) aset having four elements (d) an infinite set
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31.

32.

33.

34.

35.

36.

Let f,g:R — R be polynomials. Then which of the following is false?

(@ If T(x)=g(x) forall xe[0,1] then f =g

(1), (1
() If T~ ]=9| | forall neN then f =g

(c) If f(x)<g(x) forall xeR then degree(f) <degree(g)

d) If{xeR:f(x)=0}={xeR:g(x)=0} then f =g

If the graph of the function y = f (x) is symmetrical about the line x =a, then
@ fXx)="f(-x) (b) f(x+a)= f(—x-a)
() f(x+a)=f(a—x) (d) f(2a—x)= f(x)
Consider the following two statements

S, : There exists a linear transformation T : R® — R? such that T is onto and
Ker(T) ={(X,, X5, X3, X;, Xs) 1 X, + X, + X, =0}

S, : For every linear transformation T :R® — R*® there exists pe R such that T —pl is invertible
Which of the following statements are true?

(@ Both S, and S, are true (b) Both S, and S, are false

(c) S, is false but S, is true (d)S, is true but S, is false

The set S ={-1,1} is the set of eigenvalues of the square matrix A, if

(@ A+l =0, Aisareal, orthogonal and symmetric matrix

(b) A+l =0, Aisasymmetric matrix

(© Axl=#0, A2—|

(d) A+l =0, Aisa Hermitian matrix

If A=0 is a2 x 2 real matrix and suppose a%j =y for all vectors v e R?, then

(@ -1 is an eigenvalue of A
(b) the characteristic polynomial of Ais 32 +1

(c) the map from R2 _y R2 given by v —» Ay IS surjective

(d) detA=1

Consider a linear system of equations AX = b where Ais a3 x 3 matrixand b #0. Suppose the rank
of the matrix of coefficients A=(ga;) is equal to 2 then

(@) there definitely exists a solution to the system of equations

(b) there exists a non-zero column vector v in R® such that AV =0

(c) if there exists a solution to the system of equations Ax —p then at least one equation is a linear
combination of the other two equations
(d) detA=0

E South Delhi : 28-A/11, Jia Sarai, Near-11T Hauz Khas, New Delhi-16, Ph : 011-26851008, 26861009

North Delhi : 33-35, Mall Road, G.T.B. Nagar (Opp. Metro Gate No. 3), Delhi-09, Ph: 011-65462244, 65662255

Downloaded from https://pkalika.in/que-papers-collection/



(15)

37.

38.

39.

40.

41.

42.

43.

Which of the following sets are closed and bounded?

@ {(x,y)eR*:x*+y*=3} (0) {(x,y)eR?:x+y=3}

© {(xy)eR*:Ix|+|y[<3} (d) {(x,y) e R* :max{| x|,| y [}< 3}

Let /e R, and (a,) be areal sequence. Then which of the following conditions is equivalent to
'(a,)>rlasn—»>x'?

(@ V_>0,3n, e N suchthat |a, —/|<2e whenever nxn,

(b) V_>0,3n, e N such that |a, —/|<e whenever n=2n,

(c) V_>0,3n, 3N suchthat |a,—a,|<2e whenever m,n>n,

(d) V_>0,3n, e N suchthat |a, —a,|<2e whenever m,n>n,

Which of the following series converge?

logn (log n)® = (n?+1 2 1Y
(@) Z( 1+25j (b) Z{ 1+2¢ ] () ;(ng_'_n] (d) ;(1+Hj

x¥2(1-x)"*,  xe(0,1)
0, x e R\(0,1)

Let f(x) :{ . Then

(@) fis discontinuous at 0 and 1
(b) fis continuous but not differentiable at 0 and 1

(c) fis differentiable at 0 and 1 but f' is not continuous at 0 and 1
(d) none of the above

2
The value of the integral J' (x=[x*])dx. is equal to
0

@ 2++3+3 () V2+3-3 © v2-v3+3 (@) V2-43-3

Let f and g be real valued functions on [0, 1] which are Riemann integrable. Let f(x) <g(x) for all

x €[0,1] and f( j<g( ] The inequality [ [dx < [ gdx holds if

(@ fand g are continuous in [0, 1]
(b) fis continuous
(c) gis continuous

(d) fand g are continuous in a neighbourhood containing %

The general solution of y”—4y”+y'=0 is
(@ c,sinh?x+c,cosh® x+c, (b) ¢, sinh2x+c, cosh 2x +c,

() c,sin2x+c,Ccos2x+C, (d) e +c,e? +c,
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44,

45.

46.

47.

48.

49.

50.

Which of the following are solutions of the differential equation yy” —(y’)* +1=07?

(@ x

(b) sin(x+c) where c is an arbitrary constant

(c) sinh(x+c) where c is an arbitrary constant

(d) none of the above

Which of the following statements are true?

(@ Ina cyclic group of order n, if m divides n, then there exists a unique subgroup of order m.
(b) A cyclic group of order n will have (n—1) elements of order n

(c) Inacyclic group of order 24 there is a unique element of order 2

(d) Inthe group (Z,,,+) of integers modulo 12 the order of 5 is 12

Let G be a finite group with no nontrivial proper subgroups. Then which of the following statements are
true?

(@ Giscyclic (b) G is abelian

(c) G is of prime order (d) G is non-abelian

The equation 5X =7 (mod 12) has

(@ aunique solutionin 7

(b) a unique solution in the set {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11}

(c) aunique solution inthe set {n,n+L,n+2,n+3,n+4,n+5n+6,n+7,n+8,n+9,n+10,n+11}

(d) no solutionin 7
Which of the following maps are ring homormorphisms?

@ f:Z,->Z,, f(x)=5x
o) f:Z,->7Z,, f(x)=5x
c t:Z,->7Z,, f(x)=3x

(d) f:Z,—>R,f(x)=xe whereR is aring with unity e

Let R be a finite commutative ring with no zero divisors then

(@ R isafield (b) R has a unity

(c) characteristic of R is a prime number (d) none of the above

Each question in a text has 4 options of which only one is correct. Ashok does not know which of the
options are correct or wrong in 3 questions. He decides to select randomly the options for these 3 questions
independently. The probability that he will choose at least 2 correctly is

(@ more than 0.25 (b) in the interval (0.2, 0.25)

(c) inthe interval (1/6, 0.2] (d) less than 1/6
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HYDERABAD CENTRAL UNIVERSITY (HCU)
M.Sc. Mathematics Entrance - 2015

ANSWER KEY

PART-A
(b) 2. (b 3. (a 4. (d) 5. (c)

. (3 7. (d) 8. (¢ 9. (¢ 10. ()
1. () 12. (¢) 13. (a) 14. (b) 15. (a)
16. (d) 17. (a) 18. (b) 19. (c) 20. (b)
21.  (a) 22. () 23. (c) 24. (a) 25. (d)

PART-B
26. (a) 27. () 28. () 29. (a,b) 30. (a,b)
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36. (b, c,d) 37. (ac,d) 38. (a,b,d) 39. () 40. (d)
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(=4 CAREER ENDEAVOUR

crecrenavor) Best Institute for IIT-JAM, NET & GATE

HYDERABAD CENTRAL UNIVERSITY (HCU)
M.Sc. Mathematics Entrance - 2014

Time : 2 Hours Max. Marks: 100

Instructions:

M There are a total of 50 questions in Part-A and Part-B together.

(i) There is a negative marking in Part-A. Each correct answer carries 1 mark and each wrong answer carries
-0.33 mark. Each question in Part-A has only one correct option.

(iii)  There is no negative marking in Part-B. Each correct answer carries 3 marks. In Part-B some questions
have more than one correct option. All the correct options have to be marked in OMR sheet other wise
zero marks will be credited.

PART-A
sin® cosO _ _ .
1. Let 0V eR? For 0<o<m, let A= ) . Then the angle between y and AV is
—cos6 sin6
T
(@ m-6 ) 6 (©) 57 0 d)o

2. Let AeM_ (R). If A? =~ (where | is the identity matrix), then
() nis even (b) A=+1
(c) all the eigen values of Aare in R (d) Ais a diagonal matrix

3. Let f =(u,v,w) be a vector field which is solinoidal. If curl(curl f) =0, then
@) curl(f)=0 (b) grad (f - f)=0

82u+82u+62u_1 y 82u+82u+62u_0
(C) 8X2 ayz 822 ( ) 8X2 8y2 622
4. Let v, W e R®. Then a sufficient condition for v xw = 0, is

(@ both v and @ are non-zero

(b) dimension of the linear span of {V, W,V x W} is >2
(c) either v or w is non-zero

(d) none of the above
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10.

11.

12.

Let f :R— R be a function such that | f (x)|<|x?| for all xeR. Then

(@) fis continuous but not differentiable at x=0
(b) fis differentiable at x =0

(c) fisan increasing function
(d) fisa decreasing function

| x*—1| if xis irrational,

The number of points of continuity of the function f = o
0 if xisrational

@ o (b 1 (c)2 (d) infinite
The number of words formed by permuting the letters L, O, C, K, U, P such that neither ‘LOCK’ nor “UP’
appears in any such arrangement is

(a) 61-41-21+1 (b) 6!-51-31+2 (c) 6!-5-31+1  (d) 6!-2%+1
. . 1 1 .

The domain of the real-valued function f(x) = \/er N is

@ (-o0,)\{-1,6} (b) R

© (=0,6)N(-1) (d) (-1, 6)

Let G be a group with identity element e, and N be a normal subgroup. Let the index of N is G be 12,
e, [G:N]=12. Then

(@) x?=e forall xeN
(b) x™ =e, the identity element in G, for all xeG

() x*eN forall xeG
(d) none of the above

a,,, ifnisodd,

o . Then the sequence {b }
a,,, ifniseven

If {a,} is a sequence converging to I. Let b, :{

(@ need not converge (b) should converge to 0
(c) should converge to 2l or to 3l (d) should converge to |

Two fair dice 1 red and 1 blue are rolled. The probability that the sum of the numbers that show up on
the two dice is a prime number is

(@) 7/18 (b) 7/36 (c) 15/36 (d) 29/72

Let V be a vector space of dimension n over g and {v,...,v.} be a basis of V. Let ¢ be a permutation
of the numbers {1,...,n}, i.e., :{L,...,n} —>{L,...,n} is a bijective map. Then the linear transformation
defined by T(v;) =V, is

(@ 1-1 but not onto (b) onto but not 1-1
(c) neither 1-1 nor onto (d) an isomorphism on V
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13.

14.

15.

16.

17.

18.

19.

Let {x.} and {y.} be two sequences in R such that limx, =2 and limy =-2. Then

n—oo

@ x,zy, forall neN

(b) xX’>y forall neN

(c) there exists an me N such that |x_|<y? for all n>m

(d) there exists an me N such that | x, |=|y, | for all n>m

Let {x.} be an increasing sequence of irrational numbers in [0, 2]. Then

(@ {x,} converges to 2 (b) {x,} converges to /2
(c) {x,} converges to some number in [0, 2] (d) {x,} may not converge
Let X be a set. For Ac X, let A = X \ A. The correct statement for A, B< X is
(@ A\B=B°\A", always

(b) If AAB=B°\A" then AcB or BC A

) If A\B=B°\A" then AnB=¢

(d) If AAB=B°\A® then A=X or B=X

YN
The value of j | m—x|dx is
0

@ 2nn (b) 2Jn ©) 2n (d) none of the above
Let ¥ =xi +yj+zk and ¢ be a homogeneous function with degree 3. Then div(F) is

@ 30 (b) 6¢ (€) 9% d) 27¢

Let f:[-2,5]— R be the function given by f (x) = x® +3x?+60. Then

(@) fisabounded function

(b) there exists a ¢ €[-2,5] such that f(c)=0

(c) fisincreasing
(d) fis decreasing

Write the logical negation of the following statement about a sequence {a } of real numbers:
“For all ne N there exists an me N such that m>n and a, #a,

(@) There exists an ne N such that a, =a, forall m>n

(b) For all neN there exists me N such that m>n and a, =a,

(c) There exists ne N such that a_ =a_, for all m>n

(d) There exists ne N such that a_ =a,, forall m<n
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20.

21.

22,

23.

24,

25.

26.

27.

Let G be a group of order 6. Then

(@) G has 2 possibilities (upto isomorphism)

(b) G is cyclic

(c) G is abelian but not cyclic

(d) there is not sufficient information to determine G

X2 X3 (_1)an

The value ofi(l—x+5—a+...+ " +...)e"%dX s

@ O (b) e (1 (d) not defined
The general solution of the differential equation y" —5y"+8y—-4=0 is

(@) ae* —bxe* —ce* (b) e + xe** —e*

(€) ae® +be* (d) ae* +b(e® + xe*)

The number of common tangents to the spheres x?+y?+z?-2x—-4y+6z+13=0 and

X+ Yy +2°—6x-2y+22-5=0 is
@ 0 (b) 1 (€3 1
sin x

Let f(X)=< x
cosx, ifx<0

, 1fx>0
. Then,

(@) fis continuous but not differentiable at 0
(b) fis differentiable at 0

(c) fisnot continuous at 0

(d) fis neither integrable nor continuous O

The least positive integer n such that every integer is greater than n is.of the form 2a+11b for some positive
integers a and b is
(@ 13 (b) 23 (c) 35 (d) 44

PART-B

Let f(x)=max{sinx,cosx}, for xeR. Then
(@ fisdiscontinuousat (2n+)n/4,neZ

(b) fis continuous everywhere
(c) fis differentiable everywhere

(d) fis differentiable everywhere exceptat (4n+)n/4,neZ

(@ o (b) log 2 () log 3 (d) «
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28.

29.

30.

31.

32.

33.

34.

Let f:R—R suchthat (f(x)* =1+ f(t)dt. Then f(x)=
0

@ 51 ) 5+1 © @ %1

Let A=+l be a2 x 2 matrix over R whose square is I. Then which of the following statements are
correct

(@ Aisadiagonal matrix (b) sum of diagonal elements of Ais 0

(c) there are infinitely many such matrices (d) 1 must be an eigen value

Let f:(0,n/2) > R given by f(x)=sinXx+cos2x is
(@) increasing in (0, 7/ 4) (b) decreasing in (0,7/4)
(c) hasaminimumin (0,x/4) (d) has a maximum in (0, w/ 4)

The numbers 0, 1, 2, ..., 9 are arranged randomly (without repetitions) in a row to get a 10-digit number
greater than 10°. What is the probability that the number so obtained is a multiple of 5?

88! 2% 9 2x9! gx8! ol
(@)

99! ®) 9o © o @ 991" 901

X

Let f, g be Riemann integrable on [a,b]. Define, h(x):=min(f(x),g(x)) and I(x) :=I f (t)dt for

a

X €[a,b]. Then

(@ h need not be Riemann integrable but | always is
(b) 1 need not be Riemann integrable but h always is
(c) h, I are Riemann integrable, always.

(d) whenever h and | are Riemann integrable, J' h(t)dt <I(x) forall x < (a,b)

Let f :R— R be a continuous function. Which of the following are sufficient conditions for f to have a
fixed point in [0, 1]?

@ f)="f(Q) (b) f) <0< f(0)

(© 0<f@)<f(0) (d) f(0)<0<1< (1)

Let x, e R suchthat » x, =-5. Then
n=1

(@ limx, =0

n—o0

(b) there exists an me N such that x, <0 for all n>m

© YIx =5

(d) |x,|<5 forall neN
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35.

36.

37.

38.

39.

40.

41.

42.

Which of the following series are convergent?

S ()" +3 2
@ >t (b)ze

n=1

2 1+2+...+n 1.2.3 7.8.9
C
© ;12+22+...+n2 ()2456 101112

In a class with 200 students, all the students know either Hindi, English or Telugu (and no other language).
Of them, 100 know English, 150 know Telugu, 80 know Hindi, 50 know both Telugu and Hindi, 40 know
only Telugu and no other language, 10 know all the three languages. Which of the following statements are
correct

(@ 30 students know only English and no other language

(b) 110 know atleast two languages

(c) 60 know Hindi but not English

(d) 110 know exactly two languages

For a group G, which of the following statements are true?

(@ If x,y e G such that order of x is 3, order of y is 2 then order of xy is 6.

(b) If every element is of finite order in G then G is a finite group
(c) Ifall subgroups are normal in G then G is abelian
(d) If G is abelian then all subgroups of G are normal

Let V be the vector space of all polynomials with coefficients in R , i.e., Vv = R[X]. Then which one of
the following T :V —V are not linear transformations: for f(X) inV, define T(f (X)) as
@ f(X?) (b) f(X)? () X*f(x) (d f(X*+1)

Let S, T and U be three sets of horses. Let U be the set of all white horses. If all the horses in the set
S are white and if no horse in.the set T is black, then it necessarily follows that

(@ Sand T are disjoint (b) Scu

© UcT (d) SNT =U
For the real number system, which of the following statements are true:
(@ let x,y eR suchthat 0<x <y then there exists an ne N such that y < nx

(b) let x,y e R suchthat x <y then there exists an r e Q such that x<r<y
(c) let x,y eR suchthat x <y then there exists an o e R\Q such that x<a <y

(d) For yeR suchthat y >0 there existsan ne N suchthat n<y<n+1
The value of o such that the sum of the squares of the roots of X* —(a.—2)X—a—1 is minimum is
@ 0 (b) 1 ©) 1/+/2 () 4

An integrating factor for ydx + (x—2x%y®)dy =0 is

) — © L

X2+y2 X+y e>(y

@)
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43.

44,

45.

46.

47.

48.

Let 7 =xi + yj + zk, which of the following statements are true:

(@) There exists a non constant vector valued function f such that f is both irrotational and solinoidal
(b) div(curl(F|T ) =0

(€) curl(grad(|T|°)) =0

(d) If T issolinoidal then div(|F|* f)=2F-f

Let B be the unit sphere in R°. The value of [[(x* +2y* -32°)dS is
B

4
(@ 4r (b) gn ©) 61 (d) none of the above

Let A, B c[0,1] be two uncountable sets. Which of the following are false statements
(@ If AnB =4¢, then either sup(A) <inf B or supB <inf A

(b) If AnB =¢, then [0,2]\(ANB) is countable

() IfinfA=infB and sup A=supB, then AnB # ¢

(d) If Ac B, then B\A is countable

The value of ), such that the plane 2x—y+Az =0 is a tangent plane to the sphere
X+ Yy +22-2x-2y-22+2=0is

(@) 4 (b) 1 (©)2 (d) -2
The distance between the straight lines

x_y-1_ z+1 d x+1 y+1 z+1 .
2- 1 1 ™ Ay A
Va1 21
(@) 3 ®)
(0 (d) impossible to find from the given data

Let V be a 3-dimensional vector space over C. Let T :V —V be a linear transformation whose characteristic
polynomials is (X —2)(X —1)(X +1) . Let B be a basis of V. Then which of the following are correct?

2 00
(@ The matrix of T w.r.t. Biisconjugateto |0 -1 0
0 0 1
1/2 0 O
(b) The matrix of T w.r.t. Bis conjugateto | 0 1 0
0 0 -1
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49.

50.

1
(c) The matrix of Tw.r.t. Bis conjugateto |0 -1 1
0 0
2 1 0
(d) The matrix of Tw.r.t. B is conjugateto |0 -1 0
0 0 1

Let S be the group of all permutation of the letters U, N, I, V, E, R, S, I, T, Y such that the letter ‘I’ is

fixed. Then

(@ There exists elements of order 21 and of order 11

(b) There exists an element of order 21 and no element of order 11
(c) There is an element of order 11 and no element of order 21

(d) There are no elements of order 11 or or order 21

2014

The least positive integer r such that (
»

] is @ multiple of 10 is

@ 5 (b) 10 (©) 11 (d) 14

.
cnu:z
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ANSWER KEY

PART-A
©) 2. (a) 3. (d) 4. (b) 5. (b)

. © 7. (b) 8. (d) 9. () 10. (a)

1. () 12. (d) 13. () 14. (a) 15. (a)

16. (b 17. (b) 18. (a) 19. (a) 20. (@)

21. () 22. (@) 23. () 24. (a) 25. (b)

PART-B

26. (b, d) 27. (©) 28. (a,b,d)  29. (b,c d) 30. (d)

3. (d) 32. (0 33. (b, d) 34. (a) 35. (b)

3. (c,d) 37. (d) 38. (b) 39. (b) 40. (a,b, )

4. (b) 42. (d) 43. (a,b,c,d) 44. (d) 45. (a,b,c,d)

46. () 47. () 48. (ab) 49. (d) 50. ()
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crecrenavor) Best Institute for IIT-JAM, NET & GATE

HYDERABAD CENTRAL UNIVERSITY (HCU)
M.Sc. Mathematics Entrance - 2013

Time : 2 Hours Max. Marks: 100

Instructions:

() There are a total of 50 questions in Part-A and Part-B together.

(i) There is a negative marking in Part-A. Each correct answer carries 1 mark and each wrong answer carries
—0.33 mark. Each question in Part-A has only one correct option.

(iii)  There is no negative marking in Part-B. Each correct answer carries 3 marks. In Part-B some questions
have more than one correct option. All the correct options have to be marked in OMR sheet other wise
zero marks will be credited.

PART-A

1. We say that a sequence (a,) does NOT converge to | if
(@ Ve>0,vn,eN,¥vn>n, we have |a,—I|>¢
(b) Ve>0,vVn,eN,In>n, such that |a, —1|>e
(c) 3e>0,vn, e N,dn=n, such that |a, -l |>€
(d) 3e>0,vn,eN,vn>n, we have |a, —I|>e

2. Consider a sequence (a,) of positive numbers satisfying the condition a a,, <a?,,vneN then (a,) is

n+1?

a

(@) convergent sequence if a, # 2a,

(b) monotonically increasing sequence if a, # 2a,

(c) convergent sequence if a, = 2a,

(d) monotonically increasing sequence if a, = 2a,
11

3. The sum of the series » [(N+1)° —n°] is

n=1

(@) lessthan -1 (b) equal to -1
(c) greater than -1 but less than 2 (d) none of the above
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10.

Let S={xeR/x* <5}~ Q. Which of the following statements is true about §’?
(@ S is bounded above the supS e Q

(b) S is bounded above and supS e R-Q

(c) Sisaclosed interval
(d) Sisan open interval

) e(l/x) _ e(—l/x) )
The value of imm IS
(@ 0 (b) 1 (c)-1 (d) none of the above

—X+3, xeQ,

, . The set of all points at which f
X°—6x+9 x¢Q

Consider the function f : R — R given by f (x) :{

iS continuous is

@ {2 3} (b) {3} ©) R-{2,3} (d) R—{3}

. : . sin x, >0, . :
Consider the function f :R — R givenby f(x) = nx X . Which of the following statements
1-cosx, x<0

is true about ?

(@) fis differentiable (b) f is continuous but NOT differentiable
(c) fis discontinuous (d) none of the above statements is true
_ 1, xeQnN[0,]] {0, xeQn[0,1]
Let f:[0,1]—> R,qg:[0,1] - R givenby f (x) = and g(Xx) = , then
[0, > R,g:[0,]— R givenby f(x) {0, ceomod ™ 99711 xeono

(@ both f and g are Riemann integrable

(b) fis Riemann integrable but g is NOT Riemann integrable
(c) gis Riemann integrable but f is NOT Riemann integrable
(d) both f and g are NOT Riemann integrable

(@ 0 (b) log 2 (c)2 (d)
A solution of xdy — ydx + (x* + y*)dx+ (x> + y*)dy =0 is

(@) arctan(y/x)+x+y=C (b)¥+><2+y2=C

(©) arctan(y/x)+x? +y2 =C (d)¥+X+y=C
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11.

12.

13.

14.

15.

16.

17.

The general solution of (D*+1)?y =0 is

(@ C,sinx+C,cosx+C,e*+C,e”

(b) C,xsinx+C,xcosx+C,e*+C,e™

() (C,+C,x)sinx+(C,+C,x)cosx+C,e*+C.e™”

(d) (C,+C,x)sinx+(C,+C,x)cosx+(C;+Cyx)e* +(C, +Cyx)e™"

Consider three different planes a,,X+a,y+a,,z=d,,a, X+a,y+a,z=d, and a,X+a,Yy+a,z=d,.

Let A=(a;), 1<i, j <3. Which of the following conditions necessarily implies that there exists a unique
point of intersection of all three planes?

(@) det(A)=0 (b) det(A) =0
(c) Trace(A)=0 (d) Trace(A) =0
-2 —4 -

The number of planes containing both the lines %z%zé and X_l = y_5 = 2_16 is
(@ 0 (b) 1
(c) more than 1 but finitely many (d) infinite

1 0 O
Let A=|0 1 22|, then det(A) is

0 1/7 =
(@ zero (b) a non-zero rational number
(c) anirrational number less than 1 (d) an irrational number greater than 1

Consider the vector space R*over R -and-A, B < R? such that 0 AU B . Let the number of elements

in A and B are 4 and 2 respectively, then

(@ both A and B are linearly dependent sets

(b) Ais linearly dependent set but B is linearly independent set
(c) both Aand B are linearly independent sets

(d) none of the above is a true statement

The number of group homomorphisms from Z, to Z, is

(@ 0 (b) 1
(c) more than 1 but finitely many (d) infinite

The centre of Z, is

@ {0} (b) Z, ©) Zy, (d) Zg
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18.

19.

20.

21.

22,

23.

24,

25.

Let G be a group and H be a subgroup of G. Which of the following statements is true?
(@ If His a normal subgroup of G then gH =Hg, Vg eG

(b) If H is a normal subgroup of G then gH = Hg, for some geG
(c) If gH =Hg, for some g G then H is a normal subgroup of G

(d) If gH = Hg, for some g €G then H is a normal subgroup of G
The number of elements of order 8 in a cyclic group of order 16 is

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

If x=e,y=e are elements in a group G such that the order of x is 2 and x'yx = y? then the order of
y is

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

In the ring (Z,+,.) the set {12u+30v|u,veZ} is the same as nz forn =

(@) 6 (b) 4 (c)3 (d) 2

Let S be the sphere with center at the origin and radius 1. Let f is a vector field given by

A

T(x,y,2) = (z—2xy2)i +9x%yz?] +(yz> —3x*z%)k . If A is the outward normal then, the value of

”f_-ﬁdS:
S

4 4
@ O () 5™ OF: O

If ¢ is a real valued smooth function and f is a vector valued smooth function on R2. then div(¢Curl ) =
(@ Vo-Curl f (b) V(T -V)

() Vo-Curl T +V(f-Vo) (d) none of the above

What is the probability of that girls out number boys in a family with 5 children. Assume that births are
independent trials and probability of a boy is equal to 1/2.

1 15 17
@ 0 ® 5 © 5, @ 55

Consider two boxes numbered Box 1 and Box 2. Let Box 1 contains 5 red balls and 4 black balls Box
2 contains 10 red balls and 17 black balls. Consider a random experiment of choosing a box, picking a
ball from it. What is the probability that the color of the ball is red?

25 50 15 15
(@) o1 (b) =1 (© 36 (d 17
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26.

27.

28.

29.

30.

31.

PART-B

Consider the statement “There is a train in which every compartment has at least one passenger without
the ticket”. Negation of this statement is

(@ There is a train in which every compartment has at least one passenger with the ticket
(b) There is a train in which every passenger of every compartment has the ticket

(c) Every train has a compartment in which every passenger has the ticket

(d) Inevery train every passenger in every compartment has the ticket

Consider a sequence (a,) of real numbers. Which of the following conditions imply that (a,) is convergent?

1
(@) la,.—-a, |<H,VneN

(b) la,,—a, |<3in,VneN

c) a >0,vneN and a. is monotonically increasin
n n

(d) a,>0,vneN and a, is monotonically decreasing
Which of the following series are convergent?
) 2

@ Y ® > O ©

r nlogn .

n

e
100

[Ms

Il
o

Which of the following statements are true?
(@ If AcQ suchthat Q- A is finite then A is dense in R
(b) There exists A< Q -such.that @~ A s finite and A is.dense.in R

(c) There exists a pair of disjoint subsets of Q 'such'that both of them are dense in R
(d) None of the above is a true statement

Consider f:R — R given by f(x)=sin®(|x|), then f'(0)

(@) isequalto -1 (b) is equal to O
(c) isequalto 1 (d) does not exist
Consider the following two statements

S,: If f:[0,1] —>[0,1] is continuous then 3x, €[0,1] such that f(x,) =X,
. . oy 1 .
S, : There exists a continuous function f :[0,1]— [0,1]—{5} such that f is on to

(@ Both S, and S, are true (b) S, is true but S, is false
(c) S,istrue but S, is false (d) Both S, and S, are false
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32.

33.

34.

35.

36.

37.

38.

Consider the following two statements.

/2 -
sin .
S, @ [ =——dx exists
X

1

S,: X dx exists
» log x

(@ Both S, and S, are true
(c) S, istrue but S, is false

(b) S, is true but S, is false
(d) Both S, and S, are false

Solution of (x? + y?)xdx + (x> + y?)ydy + 2xy(xdy — ydx) =0 is

@ log(yx*+y?*)- X

2
X*+y°
© log(/x*+y?) —tan‘l% =G

The general solution of (D? -1)y =x*+e * is

=C

@) Ce +Ce™- %(Zx +De ™ +x* + 2}

) Ce +Cpe™~ %e‘x + X2+ 2}

X2

=C
X°+y

(b) log(x* +y*) -

2

(d) log(x* +y?) —tan‘%z C

(b) C,sin x+C, cos x — %(Zx +1)e ™ +x? +2}

(d) C,sinx+C, cos x— %e‘x +x° +2}

.oox=1 y-1 7-2 x+1_y-1_z .
The value of k such that the lines K 1. 3 and > "1 3 are coplanar is
@ -1 (b) 1 (€) -2 (d) 2

Consider a plane which is at a distance p from the origin O = (0, 0, 0). Let A, B, C be the points of
intersection of that plane with the co-ordinate axis. The locus of the centre of the sphere passing through
O,A, Band Cis

2 2 2 1 1 1 1 4
@ 7+7+?:? (b) —X2+—y2+—22 _—p2
1 1 1 2 4 4 4 1
(C) _X2+_y2 +—22:—p2 (d) 74‘74'?:?

Consider the circle C which is the intersection of the sphere x*+ y? +2° —x—y-z=0 and the plane

X+ Yy+z=1. The radius of the sphere with centre at the origin, containing the circle C is
(@ 1 (b) 2 ()3 d) 4

Which of the following statements are true?
(@ All groups of order 4 are abelian

(c) 73%—1 is divisible by 7

(b) All groups of order 6 are abelian
(d) A subgroup of a cyclic group must be cyclic

.
cnu:z
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39.

40.

41.

42.

43.

44,

45.

Consider the quotient group G = Q under addition. Which of the following statements about G are true?
y/

(@ G is afinite group (b) In G every element has a finite order
(c) G has no non-trivial proper subgroups (d) G is NOT a cyclic group

LetG:{Z gjae@—{O},be@},uz{é i]be@}, D:{Z i]

Which of the following statements are true?
(@ G,U,D are all groups under multiplication (b) D is a normal subgroup of G

ae @—{0}}

(c) U isanormal subgroup of G (d) For every matrix AcU, ADA*c D

Let X ={1,2,3,4,5}, P(X) be the power set of X. Consider the ring R = (P(X),A,n), for subsets A
and B of X, AAB =(Au B) - (AN B). Which of the following statements are true about R?

(@ R isacommutative ring with unity

(b) Ris field

(c) Everyelement in R has ‘additive’ order 2.

(d) Everyelement in R has ‘multiplicative’ order 2

Consider the ring R =(Z,, +,.) . Which of the following statements are true about R?

(@ There are no maximal ideals in R (b) There are three maximal ideals in R
(c) There are ten non-zero proper ideals in R (d) All non-zero ideals in R are maximal

Consider the group 7 under addition +. Define the binary operation * on 7 by a*b=0,Va-beZ.
Which of the following statements are true about R?

(@ (z,+,.) isacommutative ring with unity

(b) (z,+,.) iIsaring

(c) Every additive subgroup of 7 is an ideal

(d) The only ideals in 7 are of the form nZ ={nx | x € Z}

Let A be a non-singular 3 x 3 matrix with real entries. For every non-zero eigenvalue ) of A,
(@) A is an eigenvalue of both P*AP, PAP™ where det(P) =0

(b) 1+ isaneigenvalue of | + A

(c) if det(A)<1 then |A|<1

(d) if n is an eigen value of A™* then i =1

Let Abe a 2 x 2 real matrix. Let the sum of the entries in each row of A be qual to 2. Which of the following
statements is true?

(@ O is always an eigen value of A (b) 0 and 2 are always eigenvalues of A

(c) 2is always an eigenvalues of A (d) None of the above
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46.

47.

48.

49.

50.

Let A, B be a 4 x 4 matrices. Denote rank of a matrix A, B by p(A),p(B) and adjoint of A by adj(A).
Which of the following statements are true?

@ p(A+B)<p(A)+p(B) (b) p(A—B)<p(A)-p(B)

(©) p(AB)<p(A)p(B) (d) If p(A) =2 then adj (A) = O,,,

Consider the vector space V =R*(R) and B ={v,,v,} =V,0 ¢ B . Which of the following statements are
true?

(@) If B is a linearly dependent set then 3(a,,a,) # (0,0) such that o,v, +a,v, =0
(b) If B is a linearly dependent set then 3(c, -a,) such that o, #0, o, #0 and o,v, +a,v, =0
(c) If Bis linearly independent then 3 no nonzero 2-tuple (a,,c,) such that a,v, +o,v, #0

(d) If B is linearly independent then 3 no nonzero 2-tuple (o.,,c,) suchthat o,v, +a,v, =0

r

——. The
|7 |

Let T=xi+yj+zk, |Tleyx2+y?+2°> and f:R°—{0} > R® be given by f(x,y,2)=

value of n for which div(f)=0 is

@ 1 (b) 2 ©3 (d) 4

Let R be a region in the xy-plane. The boundary of R is a smooth simple closed curved C which is
parametrized by C = (x(t), y(t)),t €[0,1]. The area of R is NOT equal to

1

@ [x@Oy®d (b) —| YOX )dt

0

1t o , e 11
© 5] Oy O+yOX )t (@ 3] XOY©Odt== [y©Ox @t
0 0 0
A storage depot contains 10 machines 4 of which are defective. If a company selects 5 of these machines
randomly, then what is the probability that at least 4 of the machines are NON DEFECTIVE?

2 b = L d) None of the ab
@ 4 ®) 7 () 55 (d) None of the above
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ANSWER KEY

PART-A
. (o) 2. (¢ 3. (d 4. (b) 5 (d)
6. (@ 7. (b 8. (d) 9. (b) 10. (a)
1.  (d) 12. (b) 13. () 14. (c) 15. (d)
16. (b) 17. (d) 18. (1) 19. (d) 20. (c)
21. (@ 22. (a) 23. (@) 24. (b) 25. (@)
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31. (b) 32. (@ 33. (L) 34. (a) 35. (L)
36. () 37. () 38. (ac,d) 39. () 40. ()
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46.  (a,c,d) 47. (a, b, d) 48. (c) 49. (b, d) 50. (a)
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Time : 2 Hours Max. Marks: 100

Instructions:

M There are a total of 50 questions in Part-A and Part-B together.

(i) There is a negative marking in Part-A. Each correct answer carries 1 mark and each wrong answer carries
-0.33 mark. Each question in Part-A has only one correct option.

(iii)  There is no negative marking in Part-B. Each correct answer carries 3 marks. In Part-B some questions
have more than one correct option. All the correct options have to be marked in OMR sheet other wise
zero marks will be credited.

PART-A

1. If o,p and y are the roots of x*+ax?+bx+c=0 then the value of o’ +p*+v* is
@ a’-2b (b) b%-2c () c®+2a (d) b2+2c

2. Let f:R—>R and f(x)=x-1|+|x=2]. Let S ={x|f is continuousatx} and
S, ={x| f is differentiable at x}. Then
@ S,=R,S,=R (b)'S,=R,S, =R\{1,2}

(© S,=R\{1,2},S,=R (d) S, =R\{1,2},S, =R\{L, 2}

3. Consider the following statements
S, 1 If f is Riemann integrable in [0, 1] then f2 is Riemann integrable in [0, 1]

S,: If f2 is Riemann integrable in [0, 1] then f is Riemann integrable in [0, 1]

Then

(@ S, istrue but S, is false (b) S, is false but S, is true

(c) both S, and S, are false (d) both S, and S, are true
4. The function f (x) =sin(x)+cos(x) is

(@) increasing in [0, 7/ 2]
(b) decreasing in [0,/ 2]
(c) increasing in [0,n/4] and decreasing in [r/ 4,7t/ 2]

(d) decreasing in [0,7/ 4] and increasing in [r/ 4,7t/ 2]

E South Delhi : 28-A/11, Jia Sarai, Near-11T Hauz Khas, New Delhi-16, Ph : 011-26851008, 26861009

North Delhi : 33-35, Mall Road, G.T.B. Nagar (Opp. Metro Gate No. 3), Delhi-09, Ph: 011-65462244, 65662255

Downloaded from https://pkalika.in/que-papers-collection/



(37)

10.

11.

12.

13.

Let G, and G, be two finite groups with | G, |=100 and |G, |=25. If f :G,——G, is a surjective group
homomorphism, then
(@ |Ker(f)]=2 (b) |Ker(f)|=4 () | Ker(f)|=5 (d) |Ker(f)|=10

n

. 1
Let {p,} be a strictly increasing sequence of prime numbers and let X, = (-=1)" l(ler_] then

(@ limx, =-1/2 (b) limx, =-1
©) !]m X, =1 (d) limx, does not exist

Let V be a vector space of dimension n and {v,,Vv,,...,v.} be a basis of V. Let ceS  and T:V -V

be a linear transformation defined by T (v;) =v_,. Then
(@ T isnilpotent (b) T is one-one but not onto
(c) T isonto but not one-one (d) T is an isomorphism

Let G be a group and a e G be a unique element of order n where n>1. Let Z(G) denote the centre
of the group G. Then

@ O(G)=n (b) O(Z(G))>1 () 2(G)=G (d) G=5,

If the series ), (sinx)" converges to the value (4 + 2+/3) for some value of x is (0,7 /2), then the value
n=0

of x is
@ =/3 (b) =n/4 (¢) n/5 (d) n/6
If m and M are respectively the greatest lower bound and the least upper bound of the set

e :{2X+3,x20} A A
X+2

@ meS,M¢gS () mgS,M ¢S ) meS,MeS (d meS,MeS
The value of lim(cos X) S0 g

(@) exp(-1) (b) exp(1) (€) exp(-1/2) (d) exp(1/2)

The graphs of the real valued functions f (x) =2log(x) and g(x) =log(2x)
(@ do not intersect (b) intersect at one point only
(c) intersect at two points (d) intersect at more than two points

The points of continuity of the function f :R — R defined by

|x*—1|, if x is irrational
f (%) ={ are

0, if x is rational

(@ x=-1x=0,x=1 (b) x=-Lx=1 (c) x=-Lx=0 (d) x=0,x=1
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14.

15.

16.

17.

18.

19.

20.

The smallest positive integer n such that 5" —1 is divisible by 36 is

@ 2 (b) 3 ©5 (d) 6
Let f(x)=x"+ax*+a,x’+ax*. Suppose f(-1)>0 and f(1) <0 then

(@) f has at least 3 real roots (b) f has at most 3 real roots
(c) fhas at most 1 real root (d) all roots of f are real

Let {u,v} be a linearly independent subset of a real vector space V. Then which of the following is not
a linearly independent set?

@ {u,u-v} (b) {u++/2v, u—2v}
(©) {v,2v-u/2} (d) {2u+v,—4u—-2v}

1 2
Let V be a vector space of 2 x 2 real matrices. Let A= L J then the dimension of the subspace

spanned by {A, A%, A®, A*} is

@ 2 (b) 3 ()4 @5
Let AeM,(Q). Consider the statements

P : Matrix A is nilpotent

Q:A*=0

Pick up true statements from the following

@ P=0Q (b) Q=P and P Q

) P»Q and Q=P (d) None of (a), (b), (c) is true

Consider the statements
S :1-1+1-1+1-1+...=%£1

1
S, i——=1-2+22-2°+ ...
2' 107 then
(@ S, istrue but S, is false (b) S, is false but S, is true
(c) both S, and S, are true (d) both S, and S, are false

Let X, <X <..<X, and y,,Y,,..., Y, € R. Then

(@) there exists a unique continuous function f such that F(x,)=y. for all i.

(b) there exists a unique differentiable function f such that F(x.) =y, for all i.

(c) there exists a unique n times differentiable function f such that F(x,) =y, for all i.

(d) there exists a unique polynomial function f of degree n such that F(x) =y, foralli
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21.

22,

23.

24,

25.

Solution of the differential equation y” — x(y")*> =0, subject to the boundary conditions y(0) =0, y'(0) =-1

(@ y= /_—2 tan™ (%} b, where a and b are arbitrary constants
a a

2 X .
© y= \/: tan™ (_) +b, where a and b are arbitrary constants
d a J2a

(d) Y=j%wW%J5@

Let V be the vector space of all continuous functions on R over the field R .
Let S={|x|,| x-1],| x=2[}
(@ S is linearly independent and does not spanVV  (b) S is linearly independent and spans V

(c) Sis linearly dependent and does not span V (d) S is linearly dependent and spans V

10 red balls (all alike) and 10 blue balls (all alike) are to be arranged in a row. If every arrangement is
equally likely, then the probability that the balls at two ends of the arrangement are of the same colour is

1 1
(@ equalto — (b) equal to =

4 2

1 1
(c) less than > (d) greater than >

3 students are to be selected to form a committee from a class of 100 students. The chances that the tallest
student is one among them is

(@) less than 5% (b) 6 to 10%
(c) 15% (d) 50%

Let f be a smooth vector valued function of a real variable. Consider the two statements
S, :diveurl f =0

S, :graddiv f =0. Then

(@ both S, and S, are true (b) both S, and S, are false
(c) S, istrue but S, is false (d) S, is false but S, is true
PART-B
« The following questions may have more than one correct answer
. Find the correct answers and mark them on the OMR sheet. Correct answers (marked in OMR sheet)
to a question get 3 marks and zero otherwise.
. For the answer to be right all the correct options have to be marked on the OMR sheet. No credit
will be given for partially correct answers.

E South Delhi : 28-A/11, Jia Sarai, Near-11T Hauz Khas, New Delhi-16, Ph : 011-26851008, 26861009

North Delhi : 33-35, Mall Road, G.T.B. Nagar (Opp. Metro Gate No. 3), Delhi-09, Ph: 011-65462244, 65662255

Downloaded from https://pkalika.in/que-papers-collection/



(40)

26.

27,

28.

29.

30.

31.

A sphere passing through the points (1, 0, 0), (0, 1, 0), (0, 0, 2) that has the least radius is
(@) 18(x*+y?+12%)-16(x+Yy)—352=2 (b) 9(x* +y* +12?)-5(x+y)-162 =4
©) 9X*+y*+273)-T(x+y)-17z2=2 (d) None of the above

Let f be a function from R — R . Consider the statement

P : There exists M in R such that | f (x)|<M for all x in R . Which of the following statements are
equivalent to P.

(@ The range of f is a bounded set of R (b) | f | is a bounded function
(c) fis taking all values between —M and M (d)| | is taking all values between 0 and M/2

Let {x,} be a sequence of positive real numbers. Then which of the following is false?

(@ If an is convergent then Z\/X_n is convergent
n=1 n=1

(b) If an is convergent then ZXﬁ IS convergent
n=1 n=1

(©) If 2_X2 is convergent then limx, =0
n=1

d If > % is convergent then limx, =0
n=1 n—oo

Given S, and S,, where

S, . A series Zan converges if for given €>0 there exists N, € N such that |a,,, —a, |<e for all
n=0

n>N,.

S, : A series ;an converges if | a,

—a, |<a" where a is a fixed real number in (0, 1)

n+1

which of the following statements are true?

(@ S, istrue but S, is false (b) S, is false but S, is true

(c) Both S,and S, are true (d)Both S, and S, are false

Let x,yeR.If | x+Yy|= x|+]|Yy]| then

@ x-ylHx|-1yl (b) [ xy |= xy

© X +yEx*[+]yl @[ x+yEx+y

Let f :R — R be a quadratic polynomial. Then which of the following is impossible?

@ f(x)< f'(0), forall xeR (b) f'(x)> f(x), forall x>0

() f/(0)=0 and f(1)=f(4) (d) f'(0)=0 and f(x)=0 forall xeR
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(&)

32.

33.

34.

35.

36.

37.

38.

If a,p and v are the roots of the polynomial x®+ x?+ x+1, then the value of ! 1+Bll+ 11 is
o— -1 y-

(@ 1/2 (b) -1/2 (c) 3/2 (d) =372
Let V be the vector space of polynomials of degree less than or equal to 2.

Let S ={x*+x+1x*+2x+2,x*+3}. Then

(@ Sisa linearly independent set (b) S does not span V

(c) neither [A] nor [B] is false (d) None of [A], [B], [C] is false

Let f:R — R be a function. Which of these four statements mean that f is a constant function?
(@ Forall x,yeR, f(x)=f(y)

(b) There exists x e R such that for all y e R, f(x) = f(y)

(c) There exists x e R and there exists y e R such that f(x)= f(y)

(d) Foreach xeR there exists y e R such that f(x)= f(y)

11
Let A:{O J be a 2 x 2 real matrix. Then

(@ 1 is the only eigenvalue of A

(b) A has two linearly independent eigenvectors

(c) A satisfies a polynomial equation with real coefficients of degree 2
(d) Ais not invertible under multiplication

Let M and N be two smooth functions from R? to R. The form (M dx + N dy) is exact if and only if
(@) there exists a smooth function f such that M dx + N dy = df

oM  oON

(b) E:a_x for all x and y

©) Curl(Mi+Nj)=0
(d) all the above statements are true

The general solution of the differential equation (D? —1)?y =0 is

(@ (c,—c,x)exp(x)+(c, —c,Xx)exp(—x)

(0) (c,+c,x)exp(ix) + (c; +c,x) exp(-ix)

(¢) (c,—c,x)sin(x)+(c, —c,x)cos(—x)

(d) c,sinh(x)+c,xsin h(-x) +c, cosh(x) + c,x cosh(—x)

Let P be a polynomial of degree 5 having 5 distinct real roots. Then

(@) the roots of P and p’ occur alternately
(b) the roots of pr and p~ occur alternately

(c) all the roots of P,P’,P",P",P"™" are real

(d) it is possible to have a repeated root of P”
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39.

40.

41.

42.

43.

44,

45.

If each term of a 3 x 3 matrix A is constructed by selecting a number from the set {-1, 0, 1} with the
same probability 1/3, then

(@ The probability that the trace of A is greater than 0 is more than 1/3

(b) The probability that A is a diagonal matrix is less than 1/81

(c) The probability that A is a non-singular lower triangle matrix is more than 1/81
(d) The probability that A is symmetric is less than 1/81

By revolving the curve y =sin(x) about the x-axis in the interval [0, ], the surface area of the surface
generated is
@ 6n+2rnlogl++/2) (b) 24/2n +2rlog(L++/2)

© 2rlog(l+~/2) (d) 2n(L+log(Ll+~/2))

) .
Let A=| 5% COSOSING TG 1o Then AA =0 if
cos 0, sin 0, sin” 0,

@ 0,=0,+(2k+)n/2,k=0,12,... (b) 6, =0, +kr, k=0,1,2,...
) 6,=0,+2kr, k=0,12,.. (d) 0,=0,+kn/2, k=012,..
Let f:X —Y and let Aand B be subsets of X. Then

@ f(AUB)c f[AJU f[B] (b) f[AJU f[B]< f(AUB)
© f(ANB)c f[AIN f[B] (@ f[AINf[Bl< f(ANB)

10
The value of the integral J. (x=[x])dx is
0

@ 2 (b) 3 (c) 4 (d) 5
Let f,g:(0,1) > R. Let f(x)=xsin/x?) and g(x)=x>. Then

(@ both f and g are uniformly continuous

(b) fis uniformly continuous but g is not uniformly continuous

(c) fis not uniformly continuous but g is uniformly continuous
(d) both f and g are not uniformly continuous

12 00
02 00

Consider a linear transformation from R* to R* given by a matrix A= 00 0 1 . Then the number
00 -10

of linearly independent vectors whose direction is invariant under this transformation is
@ 0 (b) 1 (©)2 (d) 4

E South Delhi : 28-A/11, Jia Sarai, Near-11T Hauz Khas, New Delhi-16, Ph : 011-26851008, 26861009

North Delhi : 33-35, Mall Road, G.T.B. Nagar (Opp. Metro Gate No. 3), Delhi-09, Ph: 011-65462244, 65662255

Downloaded from https://pkalika.in/que-papers-collection/



(43)

46.

47.

48.

49.

50.

Let V be the vector space of polynomials of degree less than or equal to 2. Let D:vV —V be defined

as Df = f'. If B, ={1,x,x’}, B, ={L,1+x% 1+ x+x*} be two ordered bases, then the matrix of linear

transformation [D] 5 is

10 0 010 01 0 0 1
@ |0 0 -2 () [0 0 2 ©l0 0 2| @|=2 00
00 2 0 0 -2 00 2 2 0

If o and B are the roots of (7+4+/3)x? +(2+~/3)x—2=0 then the value of | —p| is

@ 2-+3 (b) 2++/3 (©) 6+33 d) 6-3V3

Consider the following system of linear equations

A, X +a,X, +. A X =D,
Ay X+ 8yX, +.F X =Dy,

Ag X, + 8y X, + .o+ g Xs =Dy

Avector (A, A,,...., A;) € R’ is said to be a solution of the system if x, =A,,i=1,2...,5 satisfies all the

equations. Then
(@) If the system of equations has only finitely many solutions then it has exactly one solution

(b) Ifallthe b 's are zero then the set of solutions of the system is a subspace of R®.
(c) A system of 8 equations in 5 unknowns is always consistent
(d) If the system of equations has a unique solution then the rank of the matrix [a;] must be 5.

What is the negation of the statement “There is a town in which all horses are white”
(@ Inevery town some horse in non-white

(b) There is a town in which no horse is white

(c) There is a town in which some horse is non-white

(d) There is no town without a non-white horse

Let S be the surface of the cylinder x* +y® =4 bounded by the planes z =0 and z =1. Then the surface
integral ”S (X2 = X) —=2xy] + zK) - AidS
@ -1 (b) O ©1 (d) None of (a), (b), (c)
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)

HYDERABAD CENTRAL UNIVERSITY (HCU)
M.Sc. Mathematics Entrance - 2012

ANSWER KEY

PART-A
(@ 2. (b 3. (a 4. (c) 5 (b
. (o) 7. (d) 8. (b) 9. (a 10. (a)
11. (¢ 12. (b) 13. (b) 14. (d) 15. (a,d)
16. (d) 17. @ 18. (d) 19. (d) 20. (d)
21. (b) 22. () 23. (¢) 24. (@) 25. (¢)
PART-B
26. () 27. (a,b) 28. (a) 29. (b) 30. (b,c)
31. (o) 32. (d) 33. (a) 34. (a,b) 35. (a,¢)
36. (d) 37. (@ 38. (a,bc) 39. () 40. ()
41. (@ 42. (a, b, c) 43. (d) 44. (a) 45. (¢)
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(=4 CAREER ENDEAVOUR

crecrenavor) Best Institute for IIT-JAM, NET & GATE

Time : 2 Hours

HYDERABAD CENTRAL UNIVERSITY (HCU)
M.Sc. Mathematics Entrance - 2010

Max. Marks: 75

Instructions:

M There are a total of 50 questions in Part-A and Part-B together.
(i) Part-A : Each question carry 1 Mark. 0.33 marks will be deducted for each wrong answer. There will
be no penalty if the questions if left unanswered.
(i)  Part-B : Each question carries 2 Marks. 0.66 marks will be deducted for a wrong answer. There will
be no penalty if the questions if left unanswered.
PART-A
The set of real numbers is denoted by R , the set of complex numbers by C, the set of rational numbers
by Q, the set of integers by 7, and the set of natural numbers by N.
1. Let f(x)=cos|x| and g(x)=sin|x| then
(@ both f and g are even functions
(b) both f and g are odd functions
(c) fisan even functionand g is an odd function
(d) fisan odd function and g is aneven function
o1 .
2. The sequence {(—1) (1+Hj} is
(@ bounded below but not bounded above (b) bounded above but not bounded below
(c) bounded (d) not bounded
exp(x)—1-x, x=0 .
3 If f(o= TP then £'(0) is
0, x=0,
(@ 0 (b) 1 (c) 1/2 (d) none of these
a b . . . 2
4. Let A= ¢ d be a matrix with integer entries such that b=0. If A+ A+1,=0 then

(@) a®-a-bc=1

(c) a’*+a+hc=-1

(b) a®—a—bd =1
d) a®*+a-bc=-1

.
CMEE
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10.

11.

12.

13.

The number of points at which the function
f (x) =] (| x| =3)sin(nx) | +| (x* —1)(x* — 27) | takes zero value is
@ 1 (b) 2 ©3 (d) 4

2 if x is irrational . : : o
Let f(x) :{ X, I xis lrational, be a function defined from R to R . Then the discontinuities of f

x+3, if xis rational,

are
(@) all rational numbers (b) all irrational numbers
© R\{2} (d) R\{3}

Consider the system of equations AX =0, BX =0 where A and B are nxn matrices and X is a nx1
matrix. Which of the following statements are true.
() det(A)=det(B) implies that the two systems have the same solutions

(i) The two systems have the same solutions implies det(A) = det(B)

(i) det(A)=0=det(B) implies that the two systems can have different solutions
(@ Allare true (b) (i) is true

(c) (iii)istrue (d) (i) and (ii) are true

(x+1)exp(x)
j 2o o) dx is equal to

(@ —cot(xexp(x))+C (b) tan(xexp(x)) +C
(c) log(sec(xexp(x))+C (d) cos(xexp(x))+C

If f(x)=x>-2x*in (0, 5) then the value of c to satisfy the Mean Value theorem is

(@ 2 (b) 3 (c) 4 (d) None of these

A random variable X takes the values —1, 0 and 1 with probabilities 1/3 each. Then the mean value of X
is

@ O (b 1 () 0.5 (d) 0.52

Two numbers are drawn without replacement from 1, 2, ...., 10. The probability that their sum is an even
number strictly lies in

(@ (0, 1/3] (b) (13, 1/2] (c) (1/2, 3/4] (d) (3/4, 1]

lim @ is equal to

15 x -2

(@ 4 (b) 3 (c)2 (d) None of these
For XY cR, define X +Y ={x+y/xeY,yeY}. Anexample where X +Y =R IS

@ X=QY=R\Q (b) X =Z,Y =[1/2,1/2]

() X =(-,100],Y ={pe N/ p is prime} (d) X =(—=,100],Y =Z
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14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

Let f :[0,5] — R be continuous function with a maximum at x =2 then
(@) the derivative of f at 2 may not exist

(b) the derivative of f at 2 must not exist and be nonzero

(c) the derivative of f at 2 must not exist and be zero

(d) the derivative of f at 2 can not exist

The perimeter of the Cardiod r = a(1+cos0) is

(@ 2a (b) 4a (c) 8a (d) none of these
If P(x)=x°+7x*+6x+5 then

(@ P has no real root (b) P has three real roots

(c) P has exactly one negative real root (d) P has exactly two complex roots
The number of diagonal 3 x 3 complex matrices A such that A3 = 1 is

(@ 1 (b) 3 ©9 (d) 27

The number of subgroups of order 4 in a cyclic group of order 12 is

@ 0 (b) 1 (€2 (d) 3

Let G be an abelian group and let f(x)=x* be an automorphism of G if G is

(@) finite (b) finite cyclic

(c) prime order (d) prime order >7

The series 2(\/7 \/an]

(@ convergesto 1 (b) converges to 1/2
(c) converges to 3/4 (d) does not converge

The sequence { +221+1}

(@ unbounded and divergent (b) bounded and divergent
(c) unbounded and convergent (d) bounded and convergent

1-x
The function f :R — R defined by f(x) :{n—;w | x|<1, is

X5, |x|=1
(@) continuous at all points (b) not continuous at x =+1
(c) differentiable at all points (d) none of these

Let T :R® — RR® be the linear transformation defined by T ((X,, X,, X;)) = (X, + X,, X, + X5, X, + X,) . Then an

eigenvalue for T is
@ o (b 1 (c)2 d) 3
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24,

25.

26.

27.

28.

29.

30.

31.

The solutions of x*y”+xy'+4y=0, x =0 are
(@ cos(logx), and sin(log x) (b) cos(log x), and sin(log x*)
(c) cos(log x?), and sin(log x) (d) cos(2log x), and sin(2log x)

0 X2n
The series z o

n=1

(@ convergesin (-1, 1) (b) converges in [-1, 1]
(c) convergesin[-1, 1) (d) converges in (-1, 1]

PART-B

The integrating factor of the differential equation (y? — x?y)dx + x*dy =0 is

@ ()" () (xy)° (©) xy (d) x°y’
An example of an infinite group in which every element has finite order is

(@ non-singular 2 x 2 matrices with integer entries

(b) (Q/Z,+)

(c) the invertible elements in 7 under multiplication

(d) the Quarternion group

12 22 32 42
22 32 42 52
The value of the determinant 2 42 b Is
42 52 62 72
(@ 0 (b) 1 (c)2 (d) none of these

Three girls G,,G,,G, and 3 boys B, B,, B, are made to sit in a row randomly. The probability that at lest
two girls are next to each other is

@ o (b) 1/10 (c) 1/20 (d) 9/10

3 red balls (all alike), 4 blue balls (all alike) and 3 green balls (all alike) are arranged in a row. Then the
probability that all 3 red balls are together is

(@ 1/15 (b) 1/10! (c) 8Y/10! (d) 3/10!
The equation | X —1|+| x|+]|x+1|=x+2,xe R has

(@ no solution (b) only one solution

(c) only two solutions (d) infinitely many solutions
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32.

33.

34.

35.

36.

37.

A natural number “n” is said to be “petty” if all its prime divisors are < Jn . A natural number is square
free if the square of a prime can not divide it. Then

(@ Every square free number is petty

(b) All even numbers are petty

(c) There exists an infinite numbers which are petty

(d) Square of a prime number is petty

="
NG

(@) the greatest lower bound and least upper bound exist

(b) the greatest lower bound exists but not least upper bound

(c) the least upper bound exists but not the greatest lower bound
(d) neither the greatest lower bound nor the least upper bound exist

For the sequence {\/ﬁ + } of real numbers

Let f:R — R be a differentiable function and consider the following

@ [fX)-f(y)|<LVX,yeR with | x-y|<1

M | f'x)|£LvxeR

Then we have

(@) (i) implies (ii) but (ii) does not imply (i)

(b) (i) implies (i) but (i) does not imply (ii)

(c) (i) implies (i) and (ii) implies (i)

(d) (i) does not imply (ii) and (ii) does not imply (i)

Let U ={(a,b,c,d)/a+b=c+d},V ={(a,b,c,d)/a=b,c=d} be subspaces of R*. Then the
dimensions U and V are

(@ 1 and 2 respectively (b) 2-and 3 respectively
(c) 3 and 2 respectively (d) 3-and 4 respectively

Let f:[0,1]— R be continuous function and define g:[0,1] > R as g(x) = (f(x))>. Then

(@) jfdx:O:J{gdx:O (b)fgdx=0:>jfdx:0
() Jl'gdx=U' fdx] (d) j fdx sj gdx

Let X be a set, {A, /o € 1} be a collection of subsets of X and f : X — X be a function. Then we have

f(ﬂAajzﬂf(Au it

ael ael

(@ Xisfinite (b) 1 is finite
(c) fis one-one (d) fis onto
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38.

39.

40.

41.

42.

43.

1
The value of the integral Ilog(\/1+ X +~+1-Xx)dx is
0

@ log+2-1 (b) 1-log+/2
© log~2+1/2+n/4 (d) log2 -1/2+m/4

The derivative of the function y = Si”_l( X__ﬂ +sec‘1( X—H] *

(@ -1 (b) O (1 (d) none of these
Let T :R* — R?® be the linear transformation defined by

T (X, X5, X5, X,)) = C(X, — X,, X, — X3, X, — X, ) . Then, which of the following statements are true?
() dimKer(T)=1if c#0

(i) dimKer(T)=4if c=0

(i) dimKer(T)=1if Tis onto

(@) (i) and (ii) (b) (ii) alone

(c) (ii) and (iii) (d) (i), (ii) and (iii)

o0 0

Let S, and S, be two series defined for xe (=1, 1) as S, :Z(sin n)x" and S, = Z(sin n+cosn)x"

n=0 n=0
then
(@ S,and S, are convergent
(b) S, and S, are bounded but are not convergent
(c) S, is convergent, S, but S, is.only bounded
(d) S, and S, are divergent

3 -3 3
If P=|2 -3 4| then P is invertible and P~ is equal to

0 -1 1
(@ (P?+P+1)/3 (b) (P*+P-1)/3
© (P2-P+1)/3 d) (P?-P-1)/3

Let {x.}.{Y.} be two convergent real sequences and let z, = max{x,, y,} for each neN. Then
(@ {z,} is convergent

(b) {z,} is bounded but may not be convergent

(c) {z,} may not be convergent but {z, } has a convergent sub-sequence

(d) {z,} is convergent if and only if 3n, e N>x =y, vV, =n,
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44,

45.

46.

47.

48.

49.

50.

The solution of the differential equation y'— Yy = xy® is

(@) y=(—x+cexp(-4x)+1/4)* (b) ¥ = (-x+cexp(-4x)+1/4)™
(©) y=(—x+cexp(—4x)+1/4)™* (d) ¥ = (—x+cexp(-4x)+1/4)"
Let f :R — R be a continuous function such that f(n)=n, ¥YneZ. Then

(@) fis identity )| f(x)|<x,VxeR

() f(x)>0, Vxe(0,x) (d) none of these

Let {u,v,w} be a linearly independent set in the vector space R® and let X =span{u,v+w} and
Y =span{w,u +V}. Then the dimension of X NY is

(@ 0 (b) 1

(c) 2 (d) can not be found from the information

Let f(x)=x]|x| and g(x)=sin|x| then

(@) both f and g are differentiable functions

(b) fis differentiable function but g is not

(c) g is differentiable function but f is not
(d) both f and g are not differentiable functions
) 0%z ,0% .
Let u=x+ct, v=x—ct and z=logu+sinv® then ﬁ_c vl equal to
(@ -c (b) -1 (c) -2c do
If a,B and y are the roots of the equation 15x° +7x—11=0 then the value of o® +p*+y* is
(@ 3/5 () 7/5 (c) 9/5 (d) 11/5
Area of the region enclosed by the curves.y = x> —x—2 and. y =0 is
(@ 7/2 (b) =712 (c) 912 (d) 972
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