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: INSTRUCTIONS TO CANDIDATES :

IMMEDIATELY AFTER THE COMMENCEMENT OF THE EXAMINATION, YOU SHOULD CHECK
THAT THIS TEST BOOKLET DOES NOT HAVE ANY UNPRINTED OR TORN OR MISSING PAGES
ORITEMS ETC. IF SO, GET IT REPLACED BY ACOMPLETE TEST BOOKLET.

Booklet in the Box provided alongside. DO NOT write
anything else on the Test Booklet.

YOU ARE REQUIRED TO FILL UP & DARKEN HALL TICKET NO. & TEST BOOKLET NO. IN THE
ANSWER SHEET AS WELL AS FILL UP TEST BOOKLET SERIAL NO. & ANSWER SHEET
SERIAL NO. IN THE ATTENDANCE SHEET CAREFULLY. WRONGLY FILLED UP ANSWER
SHEETS ARE LIABLE FOR REJECTION AT THE RISK OF THE CANDIDATE.

You have to enter your Hall Ticket No. on the Test ]

This Test Booklet contains 70 items (questions). Each item (question) comprises
four responses (answers). You have to select the correct response (answer)
which you want to mark (darken) on the Answer Sheet. In case, you feel that there
is more than one correct response (answer), you should mark (darken) the
response (answer) which you consider the best. In any case, choose ONLY ONE
response (answer) for each item (question).

You have to mark (darken) all your responses (answers) ONLY on the separate Answer
Sheet provided by using BALL POINT PEN (BLUE OR BLACK). See instructions in the Answer
Sheet.

All items (questions) carry equal marks. All items (questions) are compulsory. Your total
marks will depend only on the number of correct responses (answers) marked by you in
the Answer Sheet. There is no negative marking.

After you have completed filling in all your responses (answers) on the Answer Sheet
and after conclusion of the examination, you should hand over to the Invigilator
the Answer Sheet issued to you. You are allowed to take with you the candidate’s
copy / second page of the Answer Sheet along with the Test Booklet, after completion
of the examination, for your reference.

Sheets for rough work are appended in the Test Booklet at the end.

(DO NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE ASKED TO DO SO|
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2n+3
1. IfA={— = ZHGN},then:

(A) supA=-2,infA=—-5 (B) supA=-—1,infA=-5

(C) supA=0,infA=-5 (D) None ofthese
2. Letfand g be bounded functions. Consider the statements :

(i) fogisbounded. ~

(i) f+gis unbounded.'.

Then which of the following is correct ?
(A) Both (i) and (ji) are true (B) Both (i) and (ii) are false
(C) (i) is true but (ii) is false (D) (i) is false but (ii) is true

3. Which one of the following is uncountable ?
(A) NxN B) RxR
(C) @xQ (D) Z xZ

: 1
4.  The number of limit points of the set S = {F ‘ne N} is :

(A) 0 B|) 1
€ 2 (D) 3
a
5. Let{a }be asequence of positive real numbers. Suppose that | = lim, _, , —— :
an
Which of the following is true ?
(A) If1=1,thenlim,_ a,=1 (B) Ifl=1,thenlim __a,=0
(C) Ifl<1,thenlim,_ _a,=1 (D) Ifl<1,thenlim,_ a,=0

6. Which one of the following is not true ?
(A) Every constant sequence is always bounded
(B) Every convergent sequence is always bounded
(C) Every Cauchy sequence is always convergent

(D) Every bounded sequence has always a convergent subsequence
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7. Zm K+ K is equalto:

A) 0 B) 1
1
© 3 (D) 2
8. Supposethat0< dk <a sc forallk>NforsomeNe N.Then:

(A) If X _c, converges, Ehén 2« - 13, also converges
(B) If Z:z 1 @, converges, then Z::: 16, also converges
C) If E;: 1 Ifa,_diverges, then 2:2 1d, also diverges

(D) If 2;: ,|If C, diverges, then Z;: 1 dk also diverges

n
9. Let Sn =1+ % ,ne N. Thenthe sequence {Sn} is :

(A) Monotonically increasing and is convergent to 1
(B) Monotonically decreasing and is convergentto 1

(c) . Neither monotonically increasing nor monotonically decreasing but is convergent
to 1

(d) Divergent

: n K :
10. llmn_mzk T, equalsto:

(A) 0 (B) log /2
(C) log 3 (D) log 2

) = Sinnx .
11. The series zn=1 G fora>1is:

(A)  Uniformly convergent
(B) Absolutely convergent

(C) Both uniformly and absolutely convergent

(D) None of these
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12.  The radius of convergence of the power series Y, "_ 2°"5" i

1
A 7 (8) 1
(C) 2 (D) 4
X+1 xX=2 .
13. Letf(x)=12x-1 1<x<2,
x-1 x<1
Then f(x) is discontinuous at :
(A) 1 (B) 2
(C) 3 (D) None ofthese

\/7x+2—\/6x+4‘ s R
14. Forwhat value of k, f(x) = X—-2 7 .

k! X=2

is a continuous function ?

. 6
A -3 B) =
1 1
(C) 2 (D) 8
15. Limx_Hmm(:i—:) equalsto:
(A) O B) 1
C) 2 (D) 3

16. Iffx)= Y, _,2"X", thenf>>(0) is equalto:
(A) 33!
®) 2%
(C) 331x2%

33!
(D) 233
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17.

18.

19.

20.

21;

The Taylor series forf(x)=2x2+4x-3about1 is:
A) 2(x—1)%+4(x-1)-3 (B) 2(x—1)*>+8(x—1)-3
(C) 2(x—-1)°>—8(x—=1)+3 (D) 2(x-1)°+8(x—1)+3

dz 0z
If zis implicitly defined as a function of x and y by X+ y2 +7%=1,then Xa—x + YE is

equalto: ‘
@ 1-z ) ® z-1
7 4 F
©) z+1 D) -z-2
Z Z

The maximum and minimum values of f(x, y) = 1 - = y2 subject to constraint
x +y =1 with x, y > 0, respectively, are :
(A) Oand1
(B) 1 and 0
2
(C) 1andO

' 1
(D) Oand 2
The equation of the tangent to the curve 3x° + 5y2 =23at(-1,2)is:
(A)6x+10y=0
(B)—3x+10y+23=0
(C)—6x+10y=0
(D)3x—10y +23=0

24
The value of j _[ (20—xy) dydxis :
13
(A)

(B)

©) (D)

E N e) _,,_|%
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22.

23.

24,

25.

26.

The value of ”I B zzyex dV, where B is the box givenby 0 <x<1,1<y<2and

-1<z<1,is:

(A)1-e (B)2-e

(C)e—-1 (D)e-2
320

LetA=|5 a 7]|.Iftrace ofAis 22, then (a+b)?is equalto:
8 7 b :

(A) 121 (B) 216

(C) 361 (D) 400

If S and T are respectively, the set of all symmetric and skew-symmetric matrices of
ordern,thenSnTis:

(A) Anempty set
(B) Asingleton set
(C) Finite elements with n elements

(D) Aninfinite set

2 5+3x 8+6x+5x°
The determinant of the matrix |2 5+ 3y 8+ 6y + 5y? |isequalto:

2 5+3z 8+6z+522

(A) 80(x-y)y-2)(x-2)

(B) 30(x-y)y-2z)(x—2)

(C) 80(x—y)y-2)(z-x)

(D) 30(x-y)y-2)(z-x)

If Aand B are two square matrices of order n, then which of the following is true ?
(A) rank(A + B)=rank(A).rank(B)

(B) rank(A + B) =rank(A) + rank(B)

(C) rank(A+ B)=rank(A) + rank(B)

(D) rank(A + B) <rank(A) + rank(B)
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28.

29.

30.

31.

32.

12 1/2
IfA= { ¥ ] and I is an identity matrix of order 2, then rank(I -A) is :

12 1/2
(A) 3 B) 2
) 1 (D) O
The system of equations : x + 2y=3 and 3x + 6y =4 has :
(A) Nosolutions - . (B) Unique solution
(C) Two solutions 3 (D) Infinite number of solutions
0 05
0 10
IfA= 1 , then one of the eigenvalues of 51 +Alis :
— 0 0
5
(A) 5 (B) 4
C) 3 (D) 2
< : ; : : 2 5].
The minimal polynomial associated with the matrix A= [4 1] is :

(A) (t+3)(t-6) (B) (t+3)

(C) (t-6) (D) None ofthese

If VVis the vector space of all real valued functions over R, then which of the following
is not a subspace of V ?

(A) W, ={f:3f"(x) +2f(x) = 0} (B) W, ={f:3f"(x)-2f(x)=7}

(C) W, ={f:f(x)=f(—x)} (D) W, ={f:f(x) =—f(-=x)}

The dimension of the subspace {(x,y,z) : x—y + z= 0 and 2x + 7y + 11z = 0} of
R’ (R)is

(A) 3 B) 2

) 1 (D) 0
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33.

34.

35.

36.

37.

38.

39.

Which of the following transformations from R (R)to R® (R) is alinear transformation?
(A) T(xy,2)=(xy,0,0) (B) T(xy,z)=(x+yy+zz+2x)
(C) T(xy,2)=(x,cosy,2) (D) T(xy,z)=(x+y,y+zz+2)

Consider T: R* (R)— R (R)givenby T(a,b,c,d)=(a+b,b+c,c+d). Then:
(A) rank(T)=2, nullity(T) =1 (B) rank(T)=1, nullity(T)=3

-

(C) rank(T) =3, nullity(F) = 1, (D) rank(T)=1, nullity(T)=2

Consider the continuous functions f(x) =2 + x and g(x) = x2 defined in [0,1], then the

value of the inner product (f(x),g(x) ) is :

® 1 ' ® 1

© 1+ © 1
|z-4i|-|z+5i|=6isalan:

(A) Circle (B) Ellipse
(C) Hyperbola ' (D) Straight line
The value of il is equalto:

b|s
- -n

(A) e? (B) o2

e?
in i
€) _e2 D) o2
The function f(z) = sinx coshy +icos xsinhyis:
(A) Both continuous and analytic (B) Continuous
(C) Analyt (D) None of these

Suppose A(1, — 2), B(- 3, 4) and C(2, 2) are the three vertices of a triangle ABC.
Then the length of the median from C to the side AB is :

A) 22 ®) 17
©€) 14 (D) V1o
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40.

41.

42.

43.

44,

45.

2z

Thevalueof@) 2 29dz;whereC:|z|=3,is:
c(z+1)
16mi 8mi
A 27 ®) 32
16mi 8mi
- — =, D et
© e @)

—

IfA={a, b, c,d}and B={1, 2? 3}, then total number of functions fromAtoBis :
(A) 12 (B) 24
(C) 64 (D) 81

Iff: X—YandA, B are subsets of Y, then which of the following is correct ?
@A) T AuUB) @) UFB) B) fauB) oAU (B)
(C) Both(A)and (B) (D) None of these

Forintegers a, b and ¢, which of the following is not true ?
(A) Ifalband cld, then ac|bd (B) Ifalbcwith ged(a, b)=1,thenajc
(C) Ifalbandb+0,then |a]<|b] (D) Allof the above are incorrect

Suppose N is a normal subgroup of a group G. Then which of the following is true?
(A) If Gisaninfinite group, then G/N is an infinite group

(B) IfGis an abelian group, then G/N is a cyclic group

(C) IfGisacyclic group, then G/N is an abelian group

(D) None ofthese

Consider the following two statements :
P : The set Z* under addition is a group.

Q:The setZ" under multiplication is a group.

Then:
(A) Pistrue (B) Qistrue
(C) Both P and Q are true (D) Both P and Q are not true
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12 3 T2 3 _ .
46. IfP= 13 2 andQ= 2 3 1 aretwo permutations, then PQis:
12 3 1 2 3
A {2 1 3 ® (2 3 1
1 2 3 1 2 3
© {32 1 - @ 13 1 2
47. The set of all permutations 6n a set S of 5 elements forms a group of order :
(A) 6! (B) 6
(C) 5 (D) 5!

48. The number of elements of order 6 in a cyclic group of order 24 is :
(A) 1 (B) 2
(C) 3 (D) 4

49. The alternating group A 4 has no subgroups of order :
(A) 2 (B) 3
(C) 4 ' (D) 6

50. The number of generators of the additive group Zas is equal to :
(A) 6 (B) 12
(C) 18 (D) 36

51. Which of the following rings is not an integral domain ?

A Ze Z (B) Zp ; p is prime

©) ZIq (D) Z[ﬁ]:{a +bV2:a,bez)
52. Thering of Gaussian integers Z[i] has characteristic :

(A 0 (B) 2

(C) 4 (D) 6
53. The generalsolitbn ofthe differentialequaton 2xydx+ (x2 +y2 ) dy =0is:

A) ¥ +3Py=k (B) y*+3xy=k

©) 3y’ +xPy=k (D) 3y*+x’y=k
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54. The solution of the differential equation d_i +y tan x = sec x that passes through the

point (m,2) is given by :
(A) y=2sinx+cosXx (B) y=2sinx-cosx

(C) y=sinx+2cosx (D) y=sinx—2cosXx

55. The general solution of the differential equationy” + 4y’ + 4y =0isy =:

(A) ¢ 1e"2" - czxe'z" 3 (B) c1e2" - c2xe2"
(C) c1e'2x - czxe'zx (D) c1e2x + czxezx
56. The particular solution of 4y” + 12y’ + 9y = 0 ; y(0) = 3 and y’(0) = - 2 is

3 3
y=pe 2J(+qxe 2x,then:

A s 3 B =3,q= =
A p=3.9= (B) p=3,9=7
C ST (D) p=3,q= 3
() p-zlq_s p_ lq_5
xy? -y
57. To convert the differential equationy” = - into an exact differential equation we

need the integrating factor :

1 1
A (xy)? B) ~ (9
€ = 0 —
Xy Xy
58. Which of the following differential equation is not linear ?
(A) Y +xy +y=x" (B) 3y +xy=sinx
©) y'-y=0 D) y’+yy'=x

59. The Wronskian of the set {sin 3x, cos 3x} is :
(A) -3 B) -2
€ -1 (D) 1
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60.

61.

62.

63.

64.

65.

The degree and order of the differential equationy” =1 + y’ , respectively, are :

(A) 1and2 (B) 2and1
(C) 2and2 (D) 1and1
fu=x*tan™" 4 -y2 tan™" = then _az_u =?
X ¥ oxdy
2 .2 b 2 Lt
X -y 3 X +y
A 2, v (B) “2_ V2
s § X+y
© X+ y O - y

The equation e>u__ +2e**Yu_+e?u _=0is:
XX Xy yy
(A) Hyperbolic (B) Parabolic
(C) Elliptic (D) Ultrahyperbolic

If for a real continuous function f(x), f(a)f(b) < 0, then in [a, b] for f(x) = O, there

is/are:
(A) Exactly one root (B) Noroots
(C) Atleastone root (D) Exactly two roots always

The order of convergence of Regula-Falsi method is :
(A) 1.245 (B) 1.618
(C) 2.147 (D) 3.141

The Newton-Raphson method formula for finding the square root of a real number R

from the equation x*-R=0is:

. 3x.
(A) xi+1=% (B) xi+1=%

1 R 1 R
(©) xi+1=§[xi+?i] D) xi+1=§[3xi_?ij
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66.

67.

68.

69.

70.

Given the two points [a, f(@)], [b, f(b)]. The linear Lagrange polynomial f 1 (x) that passes
through these points is given :

X—a X X

A = g:—gf(a) +—-— ) ® fo=g_gzf@*+q_ ~f()
~f -b =
©) f,0=f@+ llt%_#'lf(b) (D) f,(x)= :_ Sf(a) + ’; - 2(b)

-

Consider the following LPP: Maximize Z = 40x g F 88x, ; subject to 2)::1 +8x, < 60 ;

5x,l +2x2$60; X.,X%X.=>0.Then:

152 =
(A)x1=Sandx2=10 (B)x1=10andx2=5
(C)x1=123ndx2=4 (D)x1=4andx2= 12

The general linear programming problem is in standard form if :
(A) The constraints are strict equations

(B) The constraints are inequalities of ‘<’ type

(C) The constraints are inequalities of >'type

(D) The decision variables are unrestricted in sign

In a transportation problem, what we must make equal ?
(A) Destinations; sources

(B) Units supplied; units demanded

(C) Columns; rows

(D) Positive cost coefficients; negative cost coefficients

If there are n workers and n jobs, then the number of possible assignments is :
(A) (n-=1) (B) (n-1)!

(C) n (D) n!

\J
0.0
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