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P.G. MATHEMATICS

If T(x)= L: Judu, then —({— is

[N (B) 242 (©) 1 (D) 0

. . The interval in which the Lagfange's Theorem is applicable for the function
F)=Vis
A [-3.3] ®) [-22]  ©[23] D) [-1,1]
o . xz xs x? ' _
The limit of the series f(x)=x—§—!+'-5-!~—'~:ﬁ_-i-“- as x approaches % is

w2 (B)/ -(C)%' '(D)l

The directional derlvatlve of, f(x y,z) x*+y*+2° at the pomt(l 1,1)inthe

direction { — k is

(A) 1 (B)0 ©) V2 (D) 22
5 a _4

D

(A) diverges ' : " (B) converges to %

(C) converges to '%3 G 7 (D) converges to 0

Consider the following two statements I. The maximum number of linerly independent
column vectors of a matrix 4 is called the rank of 4. II. If 4 is an n x n square
matrix, it will be non singular if rank(4) = n. With reference to 1he above

statements, which of the following appllcs ?

| ' (A) Both the statements are false ' - (B) Both the statements are true
~ (C) listruebut Il is false ; | (D) Iis false but Il is true
s ) ) s e __(-mm_o;er),'_' ot

Scanhed by CarhScanher



. P.G.MATH

7. The system of equations : (4d — l)x +y+z=0,-y+z=0 and (4d - 1)2 = 0 h?lS a
- non-trivial equation, if d equals

(A) % - (B)'% (C) % (D) 1

8. Therank of a3 x 3 matrix C= 4B found by multiplying a non-zero column
matrlx A of size 3 x 1 and a non-zero row matrlx B of size 1 x 3, is

_ (A)O ’ B)1 - (C) 2 N (D) 3
9. Ei gen values of a real skew-symmetric are always
(A) Real and positive | - (B) Real and negative
(C) Purely imaginary or zero - (D) purely in;aginery or positive

10. If 4 and B are real symmetric matrices of size n x n, then

(C) AB=BA (D) (4B)™= BA
1T 4 8 9
i, Rakibinatin gl 7. 2 Y
.. 0Ol a matrix = i 3 7 1
3 12242
A3 - o se®B)d . (©)2 DY A

.12. Thedetermm_ant of.the_matrlx 100 200 - .:1 et e B i e

Dy R R L Coningad )

Scanned by CamScanner



P.G. MATH
13. 'l he convex combintion of three linearly independent vectors in a space will be a

- locus of

(A) Line segment ' '(B) Triangle
(C) Circle 35 N (D) None of these

14. Which is the correct statement

(A) Every subset of a linearly independent set ié liﬁearly iﬁdepcndent
(B) Every superset of linearly idependent set is linearly independent
(C) Every subset of a linearly dependent set is linearly dependen_t |
(D) Every superset of a linearly dependent set is linearly independent.

'_.-1 3. Which one is correct ?

Let V' be a linear'space, the metric defined by norm

(A) d:VxV — Rthend(x,y) = x- y| for x,yeV
(B) d:VxV >R then d(x,y)=|| x+ y| for x,y eV

(C) d:VxV - R" thend(x,y) =||x"+y" || for x,yeV

(D) d:VxV — Qthend(x,y)=|x+y|for x,yelV

16. The round-off error when the number 8.987652 is rounded to five significant digits is
" (A) <0-00043 (B) -'0.00'0048 ~ (C)0-00048 (p) Q-QO480
17. If the blsectlon method is used to find a root of X +Txt —x - -7= 0 in the
~ interval [a, b} then a and bare | | A iy

(A)-6and-4  (B)-4and-2  (C)Oand2  (D)4and6

; Néwtoﬁ-RaphSon meth_od is used to find _tﬁe root of the equation x2 —2 =0. If the
iterations are started from - 1, then iterations will be

~ (A) Convergesto—1 - ot sL R (B);_Cp_nVetg’es-to 2
"(C) Cbn_verges to'_.\/2 e ~ (D) Convergesto 1
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19.

20.

Newton iterative formula to find ./ is

“(A) x,,=x,(2=Nx) (B) x,, =x,(2+Nx,)
©) %, =(x,- N)’x,,)_/?. | (D) None of the above .
From the given table

21.

X 11213 4
< f£-417117] 31

' thé interpolated value of f(1-5)is

(A) 45 | B)4 (C) 35 - (D)46

The qu‘a’draﬁn:e formula

I f(x)dx%[?f (-\E}U(O)”f(‘gﬂ

' is exact for polynomials of degree less than or equal to

22.

23.

24.

(A) Three (B) Four . (C) Five (D) Six

Which one is correct

(A) A’ =E*+2E+] B) A=E*4]

(C) A’=E*—2E+1 e (D)ateERlL

The order of_‘ convergence of secant method is - _
g . =L - ffi i plEL
@A) 1-v2 2(B) 1442 . '-'(C)'_EJ__" 3+ E(DI) _+2(.' '
The order of error in the S impson's rule for numerical integfatioh with a s.tep.si'zé_lh_'is 3

Y e e A N o)
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25. Error may occurs in performing numerical computation on the computer due to

(A) Rounding errors (B) Power fluctuation

(C) Operator fatigue - (D) All of these

26. A basic solution to the system 4X = b is called degenerate if

(A) A most one of the basic variables vanish
(B) Exactly one of the basic variables vanish

(C) At least one of the basic variable vanish
(D) None

‘ 27. If a and b are lements of a group G, then (ba)™' = |
@b B) a'b" (C) a™'b (D) b'a
28. How many elements of order 5 are there in S, ?

- (A) 204 - (B) .304 (C) 404 (D) 504

29, If the vector f (x+ 3y) +(y— 22) JH(x+ az)k is solenoidal, the value of a is -
oWz C®1 ©-2 (DO

-30. The partial derivative of the function f (% y,z) e’ xeosy 4 ze)/ 1) w1th respect to
x at the point (1 0, m) is

w4 ey @ .@%

4 3L Evaluate  Jim —— 7

b o i @Deesnctenistsi
. ., | (5 ) | .. : . (Turn Over)
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32. The rate of convergence of Gauss Seidel Methods is that of Gauss Jacobi Methog

(A) Once | | (B) Twice
(C) Thrice R * (D) Reciprocal

33. The Prime Numer Theorem says that, if p(x) denotes the number of priliisy lcss-
then or equal to x, then

s . | nx)/ =
<A>m/x_‘°° ()hm/i- .
Inx | "~/ Inx :

(© 1w;%=‘ | (D)ﬂ%zo

34. If p is a prime and p|ab, then

(A) pla or ptb |  (B)plaorplb
(C) pfa orp|b ~+ (D)pfaorptb

35. Ifa= b (mod m) and ¢ = d(mod m), then 1. ac # bd (mod ) and IL. a” = b"(mod m),
- Vn2>1. With referenc to the above statements, which of the following applies ?
(A1 and II are true | L | (B) 1is true buf IT is false
- (C) Tand Il are false (D) 1is false but' Il is true
36. Which one of the followmg is the correct statement of "Fermat's thtle Theorem
If p is a pnme and a is relatwely prnne top, then , N
(A) a?~'=-1(mod p) - (B) a" = l(mod p)
(Car'=x 1(l'llodﬁ) . (D)ar'=0 (mod p)

37. Let arelation R be deﬁned over the set ofratlonal number QbyaR b lfa > b
Then this relation R is

(A) reflexive, but not symmetric and transitive '
- (B) symmetric; but not reflexive and transitive
(©) tran51t1ve, but not reﬂexwe and symmetric
(D) not transmve, but reﬂexnve and symmetnc

e e (Continued)
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- Which is not necessarily a normal subgroup of a group G ?
A) G |
(B) {e}, where e is the identity element of G
(C) The centre Zof G ‘ i

- (D) The normaliser of an element ae G

* 39. The number of elements in the alternating group 4, is

(A) 15 (B) 30 (C) 60 I- (D). 124
-40. Which gfoup is not abelian ?

(A) A cyclic group
'(B) Symmetric group S,

(C) A group of 4 elements

(D) A group G for which (ab)’ = a’p?, Va,beG

41. Let Hand Kbe ﬁmte subgroups ofa group G. Then o(HK) is cqual to

@) oH)+o)  ®) o(H)-o(K)
o(H)-o(K) o R | |
©%@nn (D) o(H)-o(K)~o(H NK)

42, If the characteristic values of a square matrix of third order are 2, 3, 4, then the
value of its detenmnant is

A) 6 (B)9 B e (C) 24‘ (D) 54

43, _W]iich one of the following is a subspace of the vector spacc_e" R® ?

(A {(x,y,2)eR? :x-F2y=O, 2x+3z =0}
) {(x,3,2)eR? :2x+3y+4z-3=0,.2=0}
- (©) {(J_'C;.Jé’,-z)_e]R?':xEO, y 20} o
(D) {(X,J’,Z)GR3 :x41=0,j ST | B

(7) T . ot (Tum Over)
| | | Scanned by CamScanner
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44. Let Gbe a group of order 17. The total number. of non-isomorphic SUbgTOUp(s) of

Gis

A) 1 ©)3 (D) 17

- (B)2

~ 45. Leta, b, ¢, d be distinct non-zero real numbers with a + b=c + d. Then an eigenvalue

a b 1
of the matrix [ ¢ 9 ! is
' 1 -1 0 :
(A)a+e B)a+b (C) a-b (D) b-d
46. Solution of 235 x = 54 (mod 7) is | el el o 3
l (A) x = 12(mod 7) | (B)x=3(mod7).. . .. ..
(C) x =5 (mod 7) (D) x = 4_(_11_{10_;1 W s
6 8 5
&7, 1f the matrix 4 2 3lis expressed as A4 +B where 4 is s symmetric and B is skew
e s AL .
symmetric, then B is equal to ,
02052 35, 6 o 2.2
A)|-2 0 -2 B2 0 2
22 0 -2 2 0
(6 6 7 (6 6 7
©) |6 25 D6 2 5
L7 51 ' 1 5 7
0 0 1 R R s,
48. Forthe matrix A=|0 1 0|, 4™ is'equal to.
100 | |
ot g iy (©)~4 - (D) P A

( Continued) -
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. The coefficient of x* in the Maclaurin's exj::ansion of log cosx is
=1 - | =1 . 2
4) = B e @ o

- 50. The coefﬁc1ent of (x — 1)%in the Taylor series expans:on of f(x)=xe"(xeR)
about the pointx =1 is

wz ®2 ©5 O3

g
il
bl
28
it
¥
A
A
i
fr
;
4
£
i
L
v
|

Z and Z, is
A)12,-2,12|Z,|-1Z,| B)|Z,-2,|>|Z,|+|Z,
SN (Y VAV AT VAT VA D) |Z,- 212122,

1. The correct mequallty for the modulus of the difference of two complex numbers

52. The function f(z) =| z [ is _
) (A) differentiable everywh'ere . (B) differentiable nowhere

(C) differentiable at the origin only (D) differentiable atz=0and z =i
53. ertmg mean value theorem as f{b) — f(a) = (b a)f'(c),a<c<b,the value of e,
2 if £(x) = x(x - 2) a=0,b=1,is :

- T, L bR b 2
w5 ®; - ©F O3

Li;. ' .

)

| 54. Thevalueof lim - is o5
‘- (xy)=22  x—y-—4 -
@ao . (B),Z s kg 2
- 55. The number of asymptotes of the curve x y =a’ (1? +J’ )15 e .
(A2 .. ) (B)3 (C)4 ot ! @) 1
b | (TurnOver)

e (9 :
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56. The curve » = g sin 560 has - ki 5
(D) 10 loopg

(A) 1 loops (B) 3 loops (C) 5 loops
B e _ . 52” %u.
57. Ifuis ahomogeneous function of x and y of degree », then the value o oy
is
o ou | Ou : . - ou Bu
A " —1 —_— ' - ; . _ _1 e D n—
A) ( )_ax (B)nax (C)(n )ay_ (D) %

3

58. The functlon x?+3? - 3axy has a maximum or minimum at the point

(A) (a,a) (B). (0, 0) © (C) (a, 0) (D) (0 a)
59, The value of the integral _‘?log sinxdx is
(4) —mlog2 . (B) 5log2  (C) 7log2 . (D) nlog2

-60. The whole area of-all the.loops of the ‘cﬁrve ¥ =acos40 is

2 ' 2 : - n

61. The value of the integral f _Lmyaj{dx is

(4)24, o 41 L -(D)%

.62 The value of I'(5/2) is

3«/_ 15'\/_ 4 L Gyt . ISE I

(A) e iy DT
Gl S (Commued)?-;;_'.._{:
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_ | e ',.‘ ooy ; .~ Lk ‘. -'.; dy 2 3I,zvl d2 .:-
-~ 63. The order of the differential equation {1+| — =pZ s
5 _ B dx i’
A1 @2 (C) 3 (D) 4

- 64. The number of arbitary constants in the general solution of the di fferential equation - ¥
d’yY . (@Y ‘ |

(-Zx’z] +sin x[%} + log x%+ 9y =cosx will be_

E (4)2 (B) 3 ©5 D)6

| 65. The particular integral of the differential equation (D?+ D - 2)y = ¢%, where D

d | |

l denotes = is o

(A) ge I (B) xe (C) Exe (D) gtxe_.

- 66. Let the general solution of a dlffercntlal equation be y = ae"‘ *e then order of the

‘ dlfferentlal equation is
) 1 PRREIRE L 2 |
(€) 3 ‘ e (D) Cannotsay

i 67. The solution of the differential equation zx% ~ y =3 represents a family of

(A) si;raight'lines (B) circles . (C) parabolas | (D) ellipses

i;-68 For a,b ceR, 1fthe differential equatlon(ax’+ bxy+y’)aﬁc+(2x"‘+cagf+y’)ab' ()
k. lsexact,then . fod S (e j PN S Y

ROLE Lesod. . Lo v (B)b =4,c=2
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69. Let y(x) = u(x) sinx + v(x) cosx be a solution of the d1fferentlal equatmn

y" +y = secx, then u(x) is

(A) In |cosx | + ¢ | (B) -x+c

(C_)x+c-_ _(D)lhlcosxl"c'
70. An mtegratmg factor of the dlfferentlal equation —— dy 2% 2+y
X—=2y
ik yfl and y, are two solutions of y”" + gy’ + by =0then y, and y, linearly dependent
; . _ _ L e ’
(2) w(y,, y,) > 0_ | | B) w(y,, ,) <0
©) w(,, ) =0 (D) w(y,, Y,) =
O’u . 0u _du . -
72. 4 = +2 ooy -l-?_ayz = 0. is hype;bohc, if
(A) 4>0,B>0 @)A<0,B<0-
(C)A>O,B<0 | , '(D)A=O,B=0
73.

The differential equatlon of all circles passin

tthu ht .
on the y-axis is & gh the origin and hav1f1g centre

) (x +y? )j,x 23y

\ &

B (x_z -V ) =2

© Z=2m(x"+7)

dy.

@ Z-2n(x-y)

__ ( 12 &4 | (Comzmtfd )
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74. The s'olutioli of'the differential equation % +P(x)y = 0(x) is given by

Q) r ?ejpdr {J.Qefmcbwc} (B) ¥= e__IM {J.Qe_f%a‘.wc}

(C) = B-JPaEr {J‘erpﬁd" &7 C} D) y= JQeI%dr +c

. . . : . 1
75. The external of the functional .[1 !2-1'23’ “dx subject to the conditions y(;) =

y(l)=2 is
@ y== | 1
R | By p==2
(C) y=-x+3 | (D) y=—x*+3
1 1 1 , ]
76. The infinite series +5p-+3—p+ 4“,+ “*.1s convergent, if -
A)p<1 B)p=1 ©p<1 D) p>1

: 1, when x is rational b
T4 M .f(x)= _ : , dx i
'. L {—1, when x is irrational ey -L |7G2)] e is equal to_

.2

A) ~(-a). (B (b-a) ©)0 )

‘78. Let f:R—>Rbea continuous function satisfying x + ju f@dr=e - 1 for all

xe R Then theset {xeR:1 < f(x) <2} isthe mterval

(A) [logz log3] (B) [2log2, 3log3] (C) [e~1,et- 11 MO[0.e]

(e < 13) | _I . ( Thirs O|?er)
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79. Let {x } bea sequence of real numbers such that lim (%, —%,)=c¢, Where cig, :

Positive real numbers. Then the sequence {E"—}

n
(A) isNOTbounded - - (B) is bounded but NOT convergent
() converges toc - (D) converges to 0 s o i :

-80. Let f be strictly monotonic continuous real valued function defined on [a, 5] such
that f(a) < a and f(b) > b. Then which one of the following is TRUE ?

(A) There exists 'exactly oné. ce(a, 5) such that f(c) = c .

(B) There exists exactly two points ¢, c,e(a, b) such that f(c) =c,i=1,2
(C) There exists no ce(a, b) such that /(c) =c L

_(D) There exist infinitely many points ce(a, b) such that f (cj =c - ¢

b
4,, a, 81 "=l

81. ' Let {a } be a sequence of positive real number satisfying

. @, =1, then all the terms of the sequence lie in-

(A) (573 (B) [O, 1] ©) [L2] @) [1,3] 8
82. Let f :[R — ) be a-continuous function. Then which one of the folloWiﬁg is;’ '

NOT TRUE? - -' |

(A) Thefe e;xist xeR éu_ch fhat f(x):ﬁg)—;"jg.‘)_" L R ea 2 -8"

® There exist x € R ,-“ﬂwlit.hfit @)=y FEDAQ) '
(©) There exist x e R su.ch__that J (3:) = I_ll f_(,:)d;__ -

‘ (D) There exist x € R such that - f (x)= _Llf ()t oy
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$3. Whlch one of the following is convex set ? for My 2 2 0

(A) 3 +x; =1 (B) x2+x2>1

(D) x +x2 <1

i (C) x} +xI <1

b

b 84 The number of basic solutions to the system x, +2x,+x, =4, x,+x, =1,
1‘1+t3+2t4 =4 is

(A) 6 (B) 4 (C) Infinite (D) 0

- 85. Which of the following is not correct ?

(A) Insolving an LPP, every inequality constraint should be first replaced by a pair-
of equivalent equation.

(B) Successive solutions obtained in the simplex method always yield better and
improved value of z. -

(C) ifavariable in'an LPP is unrestricted, it may replaced by difference or two non-
negative variables

(D) for each basic variables in an LPP we must have & —~e)= 0

86 The objectlve function z = 4x + 3y will be miximized to the constramts 3x + 4y <24,
' 8x-’-6y<48 x<5, y<6 x,y20 |
E (A) At only one point . (B) At two pointg only
(C) At an infinite number of points = (D) None of these

87. The constraints : —x+y<1,-x+y<9,x20, y> 0 define a or an

(A) Bounded feasible spal:e
.. (B) Unbounded feasible space .. .

- ©C) Bounded and mfeaSIble space
(D) None of these

| 'Scan'héd.' by Carh'Scéhr:\e;k
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88.

89.

90.

. 9L

92.

2.

If the constraints in a LPP arc chan ged, then

(A) The problem is to re-evaluated

(B) Solution not defined

(C) The objective of the function has to be modified
(D) The solution will remain same

Let X , and X, are optimal solutions of LPP then

(A) X=LAX, + (1 - L)X, ; AeR is other optimal solution
B)X=AX +(1- AMX,;0<A<],isan optimal solution
(C) X=AX,+(1+1A)X,;0<A<1,is an optimal solution
(D) X=AX, + (1+ L)X, ; LeR is other optimal solution

Which method determines z_in initial basic feasible solution is close to the optimal
solution. :

(A) North-west corner method (B) VAM or Penalty method

(C) Least-Cost method (D) None of these
The number of distinct. integral values .of ‘a satisfying the equation.

2% 4+ 3(29*) +2°=01is

(A) O (B) 1 | (C) 2" - (D) Inﬁnity

Cons'.lder the experlment of throwmg two fair dice. What is the probablllty that the
sum of the number obtained in these dice is even ?

el RICHONRINET . WO P DR BN |

‘Rolle's theorem can not be applied for the function f(x) =|x + 2| in [-2, 0] because ‘
(A) F(x) is ﬂ°t continuous in [~2, 0] - (B) 7(x) is not dlfferentlab]e [—2 0]
- ©fC 1) # f (-2) B (D) None of these :
(16 .)_  S i : (Canrmued)
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94. What is the valye ofco

fC .

in [, 5] 2 auchy's mean vajye theorem for f{x) = e* and glx)=e>

a+b ; - |
A) T5m - 2ab | |

9 ey (B) Vap koA - c b
- N © a+b (D) )
. 95. A fair dice is rolled twi oy

number is ed twice., The probability that odd number will follow an even
(A) 1 By L. 1 o

2 ®s .  ©3 .oy

96. A letter is selected at random from the set of English alphabets and its is found to
‘be a vowel. What is the probability that it is "e" ?

I PR 1 1 - |
@3 ®3 ©; = O

97. Anurn A contains two white and three black balls and another urn B contains three
- white and four black balls. One urn is selected at random and a ball is drawn from it. If
the ball drawn is found black, then the probability that the urn chosen was A is

e 23 | o
Wy ® LOF o

98. -Présa’ntﬁ Speaks the trufh four out of ﬁife times. Adieis tossed. Prasanta reports
that it is a 6. What are the chances that there are actually was a 6?

. A random vari;abie X has‘ binomial distribution with n=10 and p=0-3; then

- variance of X'is : SN P Ty i
W - (®)12 L R Y

e R
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| :1ity density function j;

0. Which of the following m ntnoned standard Pm‘:'abl ty |
10 ich of the

dom variables 7
applicable to discrete random’ . Pmsson Bt

(A) Gaussian distribution (D) Exponential dlSlI‘lbutlon

(C) Rayleigh distribution

18y, - I c-z,oot
) | Scanned by CamScanner



