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L. Let S7 denote the symmetric group of all permutations of the symbols {1, 2, 3, 4, 5, 6, 7}.
Pick out the true statements:

(1). S; has an element of order 10,

(i1). S; has an element of order 15;

(iii). the order of any element of S; is at most 12.

(a) @)  (b)(ii)
(¢) (i) and (i)  (d) (ii) and (iii)



2. The number of non-zero elements in the field Z where p is an odd prime num-
ber, which are squares, 1.e. of the form m?, m € Zp, m#E

(a) (p-1)/5  (b)(p-7)/2
(e) (p-1)/7 (d) (p-1)/2

3. Let A € M3(R) which 1s not a diagonal matrix. Pick up the cases when A 1= di-
agonahzable over R:

(1). when A? = A;

(11) when (A —3I)? = 0;

(11). when A? + 1 =0.

(a) (1) (b)(u)
(c) (m)  (d) none of these

4. Which of the following statements are true

(1). There exists an entire function [ : C — C which takes only real values and 1s such
that {0} =0 and f(1)=1.

(11). There exists an entire function f : C — € such that f(n + %} =0forallneM
{m). there exists an entire function f : C — C which 15 onto and which 15 such that
fll/n) =0 for all n € H:

(a) (1) (b)(u)
(c) (m)  (d) none of these

5. Let X and Y be metric spaces and let f : X — Y be a mapping. Then which of
the following statements are true:

(1). If f 1z umformly continnous, then the image of every Cauchy sequence in X 1= a
Cauchy sequence m Y;

(n). If X 18 complete and 1if f 1s continuous, then the image of every Cauchy sequence in
X 15 a Cauchy sequence m ¥;

(). If ¥ 15 complete and if f 15 continuous, then the image of every Caunchy sequence
X 18 a Cauchy sequence n ¥';



(a) (1) and (11}  (b)(n) and (i11]
(e) (1) enly  (d) (u1) only

6. Which cf the following sets are conrected?

(1). The sets {(x. y) € R?|lzy = 1} n B2

(11). The set of all symmetric matrices in M, [[E).
(n1). The set of zll erthogonal matrices in M, ()

(a) (i) (b)(in)
(c) (m) (d) ncne of these
7. Let B € M, (R) and let b € RB™ be a ziven fixed vector. Consider the iteration

scheme
Tyt = Bx, + b, xp given.

Pick ous the true statements:
(1) the scheme 1s always convergent for any initial vector ry.
If the scheme is always convergent for any initial vector xg, then  — B 1= mnvertible.

(u1). If the scheme 1s always convergent for any initial vector xg, then every eigenvalue A
of B satisfies A| < 1.

(a) () and (ii)  (b)(3) ard (iii)
() (i1) and (in)  (d) (i1 only

8. Which cf the following sets are courtable?

(i). The set of all sequences of non-negative integers.

(). The set of al sequences of non-negative integers with only a finite number of non-zero
:EIE.I)T.E'{['I:e szt of all roots of all monic polynomials in one variable with rational coefficients.
(a) (1) and (11)  (b)(1) and (111

(¢) (i) and (i1i)  (d) zll the above

9. Five letters are addressed to five different persons and the corresponding envelopes

are prepared. The letters are pu: into the envelopes at random. Whas 1s the probability
that no letter is m its proper envelope?

11 11
(2) 35 (b) =5

o . .
(c) E l_d} no solution

10. What = the lengths of semi-axes of the elipse whose equation 1s given by
51% — 8oy — 5y% = 1.



(a) semi-major axis=1; semi-minor axis=1/3
(b) semi-major axis=5; semi-minor axis=>5/6
(c) semi-major axis—2; semi-minor axis—=2/5
(d) semi-major axis—3; semi-minor axis=23/5

11. Point of intersection of r — y plane and the tangent line to the helix r = cost, y =
sint, r =1t Is:

(a) * = cost + tsint, y — sint — teost, = = 0 (b) r = cost — €sint. y — sint + teost,
z:ﬂ

(¢) * = teost + sint, y = sint + teost, = — teost (d) = = teost — sint, y = 0,
2 = sint — tcost

12. Intrinsic equations of the curve z? + vy =alis:

(c)k=a, 7= (dr=11=0a
Thncurvewhu&eintrinsicaquminnsmxzfm, T =101
(a) z = cosg — gsing; y = deosd + sing (b) © = cos¢ + dsind; y = cosd — dsind

(c) * = alcosd + dsind); y = a(sind — deosd)  (d) ¢ = alcosd — dsing); v =
a(sind + dcosd)

14. The surface r = w, y=v, 2z = u® + o7 is elliptic if:
(aA)v<0 (b)v=0
(cjv=0 (dv<0

15. Curve joining the points (0, 0) and (a, b) such that the particle sliding along the
curve takes minimum time is:

(a) Paraboloid  (b) Hyperboloid

(c) Cycloid (d) None of these

16. The shortest distance botween the points (., 1) and (3, ws) is given by:
(Ay=cr’+a (b)y=ar

Qyv=ar+ea dy=art+ea



17. The extremal of [, yy*dr. ¥(0)=0, ¥(1)=1 is:

(a) y=2** (b)) y=o"

(c)y=2* (d) y=2=*?

18. Extremal of the functional [ jydr is:

(a) y=2 (b)y=3ir

()y=r (d) y= g2

19. Solution of the Fredholm equation y(z) = e —r + [} (1 — e=)zy(t)dt is:
(a) u(z) =1 (b) w(x) = -1

(c) w(z) = § (d) w(r) = —1

2. Solution of the Voltorra equation fu’ e ty(t)dt = T i
(a)z—1 (b)z?—1

(c)1—z  (d)1—2

21. The Fredholm equation correspomding to the boundary value problem " = fz), will) =
0, (1) =01is:

(a) [Tz — D)zf(t)dt + [1(t — )ef()de (b) fF(z — Lxfit)de + [1(t — 1)ef(t)de
(¢) [z — Vef(e)de — [2(t— Dxfle)de  (d) [T(x— Vefithde + [t — )z fe)de
22, The Volterra equations corresponding to initial value problem

Y +y =0, y(0) =0, ¥(0)=1
is:
(a) z(z) =z — [F(t+z)2(t)dt  (b) z(z) = —z + [7(t + x)z(t)dt
() 2(z) = —z + [f(t — z)2(t)dt (d) 2(z) = —z — [J(t + z)=(t)dt

23. Solution of Imtegral equation y(z) = cotr + A j"”

i tanty(t)dt is:

(a) tanr — Ax /2 (b) cotz + Aw/2

() —tanr + Aw /2 (d) —cotr + Am/2



24. The eigen walue of the integral equation y(x) = X [f" sinr cost y{t) dt is:
(a)2 (b)-3
(c) 3/2 (d) None of these

P+l
pp+1)(p+2)

25, The inverse Lapluce teansfonm of
(a) g/ —sint  (b) 5e*/2 + cost
(c)d—-2"+3e® (d)-2—%+e"

26. Laplace transtormm of the tunction f(¢) =ttor < t < 1 and f(t+1) = f(r), tor all € 1s:

1 1 1
(a) l—’g - p—(EP Y (b) re =)
1
(c) pgmﬂfl( ) () Plte?)

27. Laplace transform of Jy(t), i.e. Bessel function of order one is:
P
(a) 1— (b) vP2+1-—p
v+ 1
()1 + —= (d)VFE—T1+p

™1
28. Fourier Sine transform of reF 1s:

(a) W (®) \/_ (as 7y
(=} \/_ @ V@
29. Fourier Cosine transform of re 2= is:
2 2¢? 2 (a? — s?)
(=) \/:m ®) V@

2 s
(c) \/w (a® + 52)2 (d) "/;(aﬂ + 522

30. 'Whae is the dual of the following
Minimize Z = 3z + T with constraints
T+ Te =1 22y + 302 2 1y, 1 =0

(n) Maximize —Z = 37 + T with 2y + 7o < 1; 22y + 313 <2, 7, 23 <0

(b) Maximize Z = —3r) — s withry + 20 < 1; 22y + 312 <2; 1y, 72 <0

(c) Maximize —Z = 3r) + ry with — 2y — 23 < 1; — 27 — 32 <2, 7, 293 >0

(d) Maximize —Z = —3r) — 3 with —1) — 15 < —1; — 22 — 32, < -2, 7y, 5 >0



31. The singular solution of p = log{pr — y) 1=
a) ¥ = z(logr — 1} (bl y =zlogz — 1
e}y =logr —1 (d) y = zlogr

32, &= (ChoosExr + Cysiny/3x) + C3e™ iz the general solution of :

day da‘!.!'
[E":'F‘l"'i!.l'—ﬂ [h}F‘FE’J—D

>y dly  d'y  dy
[c}E—Ey—D {d}E_ F-I-E—Z_D

33. Which of the following sots 12 connectod:
(a) {z:|z] < 1}UHz:]z—1| <1} (b) {z: -1 < [2] < 1} {2}
(c)d  (d) {=z: |22 —1] =2}

3. If the function f: (X, T) — (¥, %) & homeomorphism, then the property of openness
of [ can be replaced by:

(a) f is continnous (b} f' is Continuous

(c) f is conmected  (d) f~' is connected

35, If every subset of a topological space (X, T) is closed, then T is:
[a) Indiscrete Topology (b} Usual Topology

(e} Closed Topology (d) Discrete Topology

36. Let (X.d) be a metric space. Let & © X, Let ¢ € & be any point such that
N (z)NGE # & and N (z) [N G= £ & Then x is:

(a) Fromtier point of & (b)) limit point of &
(e} Boundary point of & (d} Interior point of &

37. The set of equations =+ 4y — 22 = 2r — 3w+ z2=0; r — 5y + 42 = k is con-
sistent for:

(a) k=0 (b)k=1
(k=2 (dk=5

38, If the colomn vectors of a sguare matrix A are linearly dependent then:



() Al =1 (b) |4] = oo

(€) A £0  (d) [A]=0

39, If A" 15 transpose of A, thon:

(a) trace of A" # trace of 4 (b) trace of A" = trace of A

(¢} trace of A" < trace of A (d) trace of A" > trace of A

40. Every diagonal element a;; of a skew symmetric matrix is necessarily:
(a) Zere (b} Pure imaginary number

(¢} a complex number  (d) a real number

41. Rank of a singular matrix is:

(a) Equal to its order (b)) Less than its order

() zero  (d) Not defined

42, Syatem of non-homoreneous linear equations is consistent if:

(a) Rank of a augment matrix is equal to Rank of the matrix

(b) Rank of a angment matrix is less than Rank of the matrix

(c) Rank of a angment matrix is always zero

(d) None of these

43, Vectors are Linearly dependent if the rank of their matrix is:

(a) Equal to the order of a matrix (b} Less than the order of a matrix

(¢} zero  (d) Not defined

44. Every infinite bounded set in TR™ possesses:
(a) Closed subset  (b) Open subset

(c) Frontier point  {d) Accumulation point

45, Let {Q). & =1, 2, 3, .. be countable collection of nested non-empty sets in |
such that each set {Qy} is closed and {4 } is bounded. Then ﬂf_i )y 15

[a) open and non-empty (b} closed and empty

(c) open and empty (d) closed and non-empty






46. 'nemiu%+i(mmsh+um¢z' ] is the Fourier series ot the unction fix) i
and culy if o
[nﬁq:%}-’ f{v‘] mlr.‘:'rrf'rll:z 1. % 5, enel
by =;]r flz) sinkz dr k=0, 1, 2, 3.
(b) a = %qu'(:]mskzd.r, k=0, 1 2 3 . and
h:éf'f{.r] sinkr dr. k=1 2 3,
(c) ag= %[f[:}m{ﬁ::d.r, k=1, 2 3,.. and
= [';.j:}. sinkr dr, k=0, 1, 2, 3, .

L
[d]:.;.:i,i f(x) coskzdz, k=0, 1, 2, 3,_. and
b.:lfﬁ;) sinkr dr, k=12, 3,_.

LI
47. Rendom Varinkfde is:

(a) Fupction from set of real numbers to sample space (b) Functin from sample
space to set of real numbers

(¢) Function from sample space to sample space (d} renl valued hmction on the
ser of real oumbers

4E. H&mmn:ﬁnﬂﬁmumbﬂﬁmhmmtﬁmpﬂtﬁﬂiﬁi
an event is d=fined £

(n) Events aee mutanlly exclusive (bl Evests are equally likely
(c) Beth mmtually exclusive and squally likely  [d) Events are independent

4. Poeson Dhstribution s o hmting cose of Binomand dstnbution under the follow-

ajm—-+0;p—=0 (bljn—lkp—+
(e)m—+o0; 923oc (dn—sco; p2D
50. Seuence -

(n) Function defined on sat of real numbers
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(b) Complex valued function defined ca ¥t
[e) Function defined on set of natural mumbers
[d] hactica defised ca set of Integems
51. The problem 2% = 2 4(0) = 0 has
dr =
[n) imfinite solutions (b)) 20 sclution
(e) uzique schuition  (d) faitely many solutions
52. Sclution of an equation (y= + z¥)ds — rady + ryd=z = 0 ix
(R)p-ex=0 (blyt+tl=cr
) y=cx*+1 (d) none of the abow
53. Which of the folkwing is locally compact:
(n) Set of all rational umbers  [b) Set of all real numbers
() Set of all rraticnnl numbers  (d) Set o all natural sumbers

54. Let N and N' b: pormed knear spaces. Let T N — N be a linear traasfor-
mation. Then T is cortionoss if and oaly of

(a) T'is bosnded  (b) T(5) is bounded in N* for § being closed phere in &
[e) T'is cortiouass at origin -~ (d) All of the above

55. IfT : N — N"is n inear transformetion, then which of the following statement & true
(a) H'T = rntizsanne, then T in snifrrmly rontimnmns

(b) T’ is coatinucus at any point of N, then it is continvous &t every poist of ¥
() T brwaselend idors T i iy svarsiiovncmse

(d) Al of tae above

56. A subst M of a metric space (X, ) is called nowhere dense if

() ()" =¢ (b} (W")"=¢

[e) (M°)"=¢ (d) (M)"=¢

57. Every complete metric space is a:

(a) Meagre  (E) Noo Meagre

[e) Demse  (d) Nowlere dense
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58, Which of the following is weve squation:

- Tl — Iﬂ
() V3 =0 () V3= —2
(c) Vi = E%‘* {d) None of the sbove

58, Intervals on the real line are always
(a) compart (b)) seperable

() comnected  (d) no where dense
6. Limit of a sequence i
R —

[2] Unique cnly if the space is Lindeloff
(d] Uniqueness depeods npon the point of coovergenee

G1. What kind of singularity tanl have ot 2 = O
[n) Isolated essentin] singmlarity (b Non isolated essentinl singulurity
(] Remowmble singularity  (d] Nooe of the aboee

62, If ™z} is comtiouous at © = a and ™ [a) # 0, then & which cecurs in the
Lagrange’s form of the remainder f, = 5F[ﬂ+£l‘l}lnﬂ-h—5ntﬂﬂjtﬂlhelimit
1

(b) —

[d) None of thes:

()
1

(e) =
6. Geperalived mean wloe theorem reduces to Logrange’s mean yoles thecrem when:

(n) gl=) =1; hiz)=1 (bl gl=} =1 hiz)==
[c] giz) == biz)=1  {d) gl=} ==; hiz} =0

Gd. If f and F be both continuoms on [a, ¥ and are derivable oo (g, &) and if ff{x) = F'(z)
for all xin (@, b] then fix) and Fix) differ:

(n) by & comstant in [a, B] (b) by xin [a, Y
(e) by 1in jo, §  (d) never




65. On the ourve y = pr® + gr + v, p # 0, the chord joining the points for which
r=a, r=bis paralle] to the tangest at the point given by-

1 1
(o) ==Zla+8) (b) x=Zla+b)
[4::%[”:.5 (d} None of these
66. Let [(c) = ™) = ... = [~ ') =0 and [™(c) # 0. I n is even, then:
[a) fic) in pot an extreme wnhoe
(b] fc] is & minimum walue if (<) < 0
[e] Fle] is n maxiomam value if (<) = 0
(d) flc) is a minimum walue if ™{c) =0

67. The curved sudnee of right circular cylinder of greatest corved surface which coan
b immscribesd in o sphere is:

(n) twice of the sphere  (b) equal to the sphere

(c) ame third of the sphere  (d) one half of the sphere

6&. For any matrix A-

() p(A°A) = p(A})  (B) p(A'A) = p(A)

(e) p(A*A) < plA)  (d} p{A°A) < p(A)

69, I A s non-zre column matrix and F is poa oo row matrix, then:
(a) plAB) =0 (b) pAB) =1

() plAB) =2  (d) p{AB) =3

7. If x and gy be two positive real pumbers, then there exists a positive integer » such
thnt ny = r. This property is referred to s

(a) division algorithm  (b) denseness property

(c)Enclidean algorithm  (d) Archimedinn property

7T1. A particular solution of n*® order dfferential equation contains:
{a) ra — 1 arbitrary constants (k) n arbitrary constants

) m + 1 nrbitrary constants  {d) No constant



72. The family of curves represented by the differentinl equation rdx — ydy = 0 is of:
(n) circles (3] ellipses

(c) parabolas  (d) hyperbalas

73. In o Poisscn distribution if 2P(z = 1) = P(z = 2), then the varinnce &

()0 (B)-1

(e)a  (d)2

74. In a ¢ distribution of sample size n, the degrees of freedom are:

() m-1 (k) a+l

[elm (d)1
75. A hypothess is false but accepted, then thereis an error of type:
)1 (b)II

() I  (d) eo error
T6. The aorder of convergence in Newton-Raphson method =
)z (b)3

(e)0  (d) nome

77. The walue of 7'V i

V-V (B)V-V

o gy () Tt

TE. The order of the difference equation gnie — Jgeg1 + g = 0 B
()1 (B)3
[eJo  (d) 2
79, The solution of difference squation gz — Agmp + dgn = 0 s

(n) (e1 + eam)2*  (b) 2(c + cam)
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(c] (6 +cn+ o’} (d) 2" o + Gl

80. Hunge Kutta method & ossl to sches

(a) boundary valse problesn  [b) initial valse problem

[r) both () moae

81. Which of the hllowing squations is parabolc:

(8) fee — fe =0 (b) fee + 2fey + frp =D

(c) fer 1 2fey | gy =0  (d} namc

82. W F = azl + by + czK, then [|F - 48, 5 being the surface of a unit sphere,

(o) (4/3)={a+b+c)®  (B)D
[e] (d=/3)a+b+c) (d) oo of these

83. The directioon]l derivative of fiir,g) = (= — p®)/zy at (1,1) is sero along o my
muking nn angle with the positve direction of ©—aos:

(a) 45*  (b) 6D*
(2] 135*  (d) noae of these

84. The work done by the foree F = gzl + zxl 4+ xyK in moving a particle from the point
(1, 1, 1} to the point (3, 3, 2) dong the path c is:

(n) 17 (b) 10
(c) 0  (d) can oct be found
2 3 4

A5 The werirs s

FEtEoEt
[a) comditionally convergent  [b] absclutdy convergent
(e) divergent  (d) nome of the above

s0. o Zydr =
o= 1 = 1
W Eommry M EIammmy

(c) X nm—T) (d) 3o "Em D)



87. The only function that is analytic from the following is:

(n) flz) =sinz (b) f(z)==

(e) f(z) = Im(z) (d) R:z)

88. The mapping w = 2% — 2z — 3 ix

(n) penformal within 2| =1 (k) not conformal at = =1

fc) mot conformal at == —1asd 2= 3  (d) conformal everywhesre

8. K fX)=X+2/k, X =1, 2 3, 4, 5is the probahility distritsution of o dis-
crete random variable, then k is:

(a) —2/3 (k) 5/8
le) —=5/7  (d) 2/5

an. If (X, di) and (Y, da) are two metric spaces and [ - X — V be a function such
that the mverse image of dosed set Y s closed in X, then:

(a) f = continsous fanction (b)) [ is closed function

(e) f is closed and comtimscus function.  (d) [ is homeomorphism



