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Write your Roll Number in the space provided on the top of this page.

This paper consists of ome hundred (100) multiple choice type of questions. All questions are compulsory.

At the commencement of cxamination, the question booklel will be given 1o you. In the first 5 minutes, you are requesied to open

the booklet and compulsorily examine it #s below ; : :

{i) To have access 1o the Question Booklet, tear off the paper seal on the edge of this cover page. Do nol accept a booklet
without sticker senl and do not accepl an open booklet. .

(i) Tally the number of pages and siumber of questions in the booklet with 1he information printed on the cover page. Faulty
booklets due to pages/questions missing or duplicate or not in scrial order or any other discrepancy should be got replaced
immediately by a correct booklet from the invigilator within the period of 5 minutes. Aflerwards, neither the Question

' Booklet will be replaced nor any extra time will ‘be given. :

(#ii) Afes this verification is over, ihe Tesl Booklet Number should be entered on the OMR Answer Sheet and the OMR Answer
Sheet Number should be entered on this Test Booklet.

Each item has four alternative responses marked (A), (B). (C) and (D}. You have to darken the oval as indicated below on the comrest

TESpOnsSe apainst cach item.

Example : @& @ © @ where (B) is the comect response.

Your responscs to the items are o be indicaied on the OMR Answer Sheet under Paper — 1 only. If you mark your response at any

place other than in the oval in the OMR Answer Sheet, it will not be evaluated.

Read instructions given inside carefully.

Rough Work is to be done in the end of this booklet.

If you write your Name, Roll Number, Phone Number or pul any mark on any part of the OMR Answer Sheet, except for the space

allotted for the relevant entrics. which may disclose your identity, or use abusive lsngunge or employ any other unfair means, such

as change of response by scratching or using white fluid, you will render yourself liabke to disqualification.

You have to retum the original OMR Answer Sheet to the invigilator a1 ihe end of the examination compulsorily and must not carry

it with you outside the Examingtion Hall. You are however, allowed 1o camy original question booklet and duplicate copy of OMR

Answer Sheet on conclusion. of examination.

Use only Blue/Black Ball point pen.

Use of any calculator or any electronic devices or log 1able etc., are prohibited.

There shall be no negative marking.

In case of any discrepancy in the English and Gujarai versions of questions, English version will be taken as Fmal.
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MATHEMATICAL SCIENCES
PAPER-II

Note : This paper contains One Hundred (100) multiple-choice matching questions,
each question carrying TWO (2) marks. Attempt All the questions.

1.  Let A and B be subsets of R such that A ¢ B. Then which one of the following

is not correct ?

(A)- AuB=B

.(B) AnB=A

(©) BC c AC, where AC is the complement of A in R
@ A°c B¢

2. Let X and Y be two hon-empty sets and f: X - Y be a function. For
B c Y, define f~I(B) = {x ¢ X : fix) € B}. Now consider f : R > R defined

as fix) = x2. Which among the following is not correct ?
&) fHL ) = L 1 (B) f'l([4, o = 2, 3
© £, 1) = (-1, 1) @ fH-1, 0D = {0}'_
3. Let X ={x e R.:x'(x-l)>0} and Y={xe R:alx - 1) < 0L Thexi:
(A) X and Y are bounded in R
B Xis bounded, but Y is not boun&ed in'R
(©) Y is bounded, but X is not bounded in R

(D)- Neither X nor Y is bounded in R
* Math. Sci—I o 5 | [PTO]



4, Let f: R —> R be a cbnfinuous function such that filx + 1) = fix) for all
| x € R. Then :

(A) fis bounded above in R but not bounded below.
(B) fis bounded below but not bounded above in R.
(C) fis bounded in R but does not attain its bounds.

(D) £ is bounded in R and attains its bounds.

| x, x€[0,1]nQ

6. Let f(x)=

x2, xe[0,1]\Q

Then :

(A) fis Riemann integrable and Lebesgue integrable on [0, 1].
(B) f is Riemann integrable but not Lebesgue integrable on [0, 1].
(C) fis not Riemann integrable but Lebesgue integrable on [0, 1].

(D) fis not neither Riemann integrable nor Lebesgue integrable on [0, 1).

(_1),neN.Then:-‘

6. Consider the real sequence x, = (-1)" +
(A) 1i:n supx, =0 and li,l,n infx, =0
(B) h'insupx,, =1 and lign'inf x, =1
©) li'I‘nSupxn =1 ﬁnd li’li:n infx =-1
@) limsupx, =0 and Ii:ﬁ infx =—1
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7. Let f: R — R be defined as flx) = x|x|. Then :
(A) f is differentiable twice at O

(B) fis differentiable and f* is continuous at 0, but f’ is not differentiable

at 0
(C) f is differentiable, but f’ is not continuous at 0
(D) f is not differentiable at 0

8. Let f, g : [0, 1] — R be differentiable functions such that A0) = 0 = g(1) and
(1) = 1 = g(0). Then :

(A) flx) # glx) for all x € [0, 1]

(B) there exists x € (0, 1) such that fix) = g{x)

(C) there exists x € (0, 1) such that f'(x) = g'(x)

(D) f'(x) # gx) for all x € [0, 1]

9. Let f: R -~ R be a function and B be a subset of R. Then :

(A) AiB) is closed in R if f is continuous and B is closed in R

(B) Bis closed in R if f is eontinuc-ms and fiB) is closed in R

(C) AB) is bounded in R if f ls uniformly continuous and B is bounded
in R |

(D) B is bounded in R if f is uniformlj continuous and AAB) is bounded
in R

Math. Sci-II ‘ 7 . P.T.0.]



10.

11.

12.

13.

14,

Let 5, = ELl(kz +nk)/n3 . Then the sequence (s,) :
(A) converges to 2/3 (B) converges to 5/6
(C) converges to 6/5 - (D) does not converge

Let f, g : [-1, 1} - R be functions ﬂeﬁned by flx) = 22 + 1 and
g(x) = x3 + x. Then :

(A) f and g are monotonic

B) f ig monotonic and g is not monotonic

(C) gis moﬁotonic and f is not _monbtonic

(D) neither f nor g is monotonic

Consider a function ﬂx. y,2) =22 + y2 + 22 - yz. Then (0, 0, Q) is a :
(A) saddle point of f | (B) local max:lmum of f

(C) local minimum of f (D) not a critical point of f

" Let (X, d) be a metric space and F - X. Let 8 = (x € X : d(x, F) = 0}, where

dx, F) = inf{d(x, a) : a € F}. Then :
(A) S=F (B) ScF and S is closed
(C) F< S and S is closed m 8=X

Let Cl0, 1] represent the set of real valued continuous functions on [0, 1].
Define d(f, g) = sup{|Ax) — g(x)} : x € [0, 1]}. Suppose p(x) = 1 and
gx) = x - 1, then d(p, ¢) =

(A) 1 - @B 0
) 2 D 3

Math. Sci-IT | '8



15. LetMbe5x4a rt_'eal-matrix and x € R%. Then the S&stem of :homo'g.él.léou.s_s. :
| equations Mx = 0 always has :
- (A) a unique solution .
(léi) a non-zero solution
()] inﬁnitelé‘ many solutions
(D) a non-zero solﬁtion only if rank(A) < 3

16, .Let V, W be vector spaces over R and T : V ' W be a linear map.
' Then : o - | | |
(A) T is one-one if I T maps linearly mdepéhdént subset of V. to lineariy
| 'indepénde-nt'- subset of W. | | |
(B) | T isﬂj ;ihe:one if ker(T) is a proper subset of V.
(©) T i.s...:one-one if d1m(V) < dlm(W') |
(D) T is oﬁé-oﬁe and. maps a \spanning set of V to a _s_pgnning set_of W.J
17. Let {,) be an inner prqducﬁ on R%, v be a non-zero 'v_ect.o_l;_in R* and .
T:R* 5> R be defined as T(x) = (x, U}.fq;‘_ ali x € R4_. Then it is not true
that : | | - | | |
(A). T is a linear map
CB). Tisa linéar map and one-one
{C) T is a linear map and dim(ker('i‘))-.= 3

(D) Tis onto .
Math Sci-T o 9 - © [PTO]
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18

19. .

- 20.°

21.

Lot A be a real 3 x 3 matrix with characteristic polynomial x% - 2 + x + L.

Then :
(A) det(A) = trace(A) = 1

(B)' det(A) = 1 and trace(A) = -1

" {(C) det(A) = -1 gnd trace(A) = -1

| (D). det(A) = -1 and trace(A) = 1

LetVbearealvectorspaceandS T: V—)Vbelmearmaps suchthat.:
ST . TS. Then : |

(A) ker(S) is invariant under T  (B) kér_(S) = ker(T)

| (c) Im(S) = Im(T) ' M) S and T are similar

Let pl(R) be the vector gpace of all real polynomlals of degree < 1 and -
T : ©,R) — R? be the linear map defined by T(p(x)) = (p(0), p(1)). Then :

'(A) T is one-one' but not onto '(B) T is onto but not one-cne

(C) T is neither one-one nor onto (D) T is one-one and onto

S = {(x), x5, Xg, X4, X5, Xg) € RE : x; = x, = xg}. Then :

(A) S is not linear subspace of RS,
(B) S is a linear subspace of R® with dimension 3.

(w) S is a linear subspace of R® with dimension 4.

(D) Sisa llnear subspaee of RS w1th dimension 5.

hhﬂl.&:.—;{[,. 1m0



22. Consider the quadratic forms fix, y)‘= 3:2 — 2xy + 4y and glx, }) -
+ Bxy — 7y2. Then : | | |
(A) Both f and g are posi'tive definite.
(B) Both f and g are neg;ltive positive definite.
(C) f is positive deﬁ:ﬁ@ and & is negative definite.
(D) £ is negative definite and g is positive definite.
'23. The number of homomorphisms from.Z,, to_Zm is :
w1 S m 2
(C) 10 D 12
24. The Galqis group ofxs.—'l is momorphlc to :
A Zg | . | (Bj Z,
© Zyx2Zy O Z,
26. For integers m,n>1,theringz,n#zn'is-:
(A) a field
®B) a field if m and n are relatively prime numbers
(C) aﬁeldifmandnarepﬁmenumbers |

(D) never a field
Math Si-TI 11 : . - PTOL



26. The number of units, that is, elements that have a multiplicative inverse in

the ring le is :
A 6 - ®) 7
© 8 D9
27. LetT={(®+zx+1)gx): glx) e z5Lr1} J= {&2 + 4) g(x) gx) € Zglxl),
R = ZJl and S = Zg/J. Then : | |
(A) R and S are fields and are isomorphic
B) R and S are ﬁeids, but they are not isomorphic
w)smam@bmnmnmgmm
{D) R. is a field, .but S is not a field
28. The number of - generators of the cyclic group Zy is :
A) 8 _m)m
© 15 - . m)m
2.  Which of the following is a Field ?
" (A) F= la + b2 : e, be il
m)F=m+w;mbeaﬂ=-n:

(C) F={a+ib:a,be N, 2

]

A
i
Lo

M F=la+ib:a,be Qi

|

|
=
—

~ Math.Sci-11 12



1 2 3 4 1 2 3 4
30. Consider two permutations o = and T = .
' ' 4 2

2.1 4 3
Then :

(A) o and T are odd permutations
(B) © and T are even permutations
(C) o is an odd and 7 is an even permutations

(D) o is an even and T is an odd permutation

31. There exists an analytic function f{z) on |z| < 1 such that :

1.1, a4(i)1 AT S A
(A) 'f[;]_nz and f(n]*nz (B) f(n)_n2 and f(n]ﬂnz
if_1 Sl S =Ll P )1
o fD)-Fer)d o () hemar)-k
] 0 ezz '
32. What is value of the integral § ey dz over the positively oriented circle
: T z+ ’
C:|z] =37
| 4 .
@ o (B) gme
. 2 8 . -2
(C) 4mi e (D) M e
. : 1 -
33. Theresldueof'ﬂz)= T S at z = 0 is :
(A) 0 (B) 1/4
) -U4 | O 1
Math. Sci.-1I - 18 [PTO]
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34.

35.

36

37.

The function sin z as a function from C to C is :
(A) conformal on entire complex plane

(B) conformal at all 2 where Re(z) = 0

(2n+ Y=
- (C) conformal at all z # T snE VA
2n+1
(D) conformal at all z = -(—n-—é-—)ﬁ, ne Z

If T is a fractional linear transformation such that T(0) = 0, T(1) = 1 and
T(e) = oo, then :

(A) T is a constant map

(B} T must be i.dentity map

(C} no such T exists

(D) there can be infinitely many such T

Let f, # : R — R be continuous maps and X = {x € R : (Ax))? > glx) + 1}.
Then X is :

(A) open in R (B) closed in R

(C) compact (D) connected

Let 1,, 15 be topologies on a set X such that T, C 'tz.- Then 1, = 1, if :
(A) X is compact in 7; and 1,

(B) X is compact in 7 and X is Hausdorff in 1,

(C) X is Hausdorff in 7; and X is compact in 19

M) Xis Hausdorﬂ' in 7; and T,

Maﬂ'l Sc:.—]] 14



39.

40.

41.

42.

Let X and Y be compact regular spaces. Then X x Y is :
(A) both compact and regular (B) compact, but not regular
(C) regular, but not compact (D) mneither compact nor regular

Let T be the topology on R with a basis {(@, <) : a € R}). Then the closure

of {0} is :
&) {0} | B) 0, =)
(©) (=, 0] ™ R

The remainder when 21900 + 32000 js divided by 7 is :
(A) 2 By 3
) 4 D 5 ‘

. - |
The boundary value problem ay +y=090) =1, y(x) = 5 has .......... .

de
(A) a solution y = ¢y 008X + Co8inx, where ¢,, ¢y are arbitrary constants
(B) no solution
(C) a unique solution y = cosx + 5sinx
(D) a solution y = ¢;6° + cpe™, where ¢y, -cz are arbitrary constanté

The general solution of the differential equation 4xy dx + (x2 +1dy=0is:

A) &2+ D%y =c B) 2+ %y =1

© @+ =y D @@+ 1=y

Math. Sci-1L 15 P.T.0.}



43. The general solution of the differential equation y" —2y' -3y =2¢*-10sinx

iB :
(A) cqe + o™ — 2 + 2sinx — cos x

1
(B) —%* 4 3¢ Eex + 2s5inx - cosx

1 .
(C) c1e3’ + cqe™ — Ee’ ~ 2sinx + cosx

(D) 8 _gx _ %e’} 2sinx — cosx

_ dx dy
44. The general solution of the system of equations — + Y _ox- 4y=¢' and

dt dt
%4—%- =e' is
(A) x=ceZandy=--ce? + %e‘“ _ %e‘
(B) x = ——;-ce"m + %e‘“ - %e‘ and yp = ce 2
C) x=e gnd y = f%e‘m + %e‘“ - %e‘
D) x= ce_'2‘ and y = —gce"” - %e_‘“ + %e‘

Math. Sei 1T 16



47.

Which one of the following properties will not be satisfied by the Green’s

G,(x) when x<§

function G(x, &) = , corresponding to the ,_boundary value.

{Gy(x) when x>§
problem :
" +ay=1, 90) = 0, y(1) = 1, and for a number & in the interval [0, 1.
(A) - G(x) + xé,-"(x) =0 for i = 1, 2 |
(B) G4(0) = 0 and Gy(1) = 1
(C) G is continuous at x = §
(15) ]jerivative of G is also continuous at x = §

The surface which intersects the surfaces of the system governed' by the
PDE : z(x + y) = ¢(3z + 1), orthogonally and which passes through the circle
Z+yt=12=1is: '

(A) x2+y2+22—2z3=ﬂx—y)

B 2+yt-2-25=b

(&) .x2+y2=2z3+22.—- 2 |

M x-y=a

| Where f is an arbitrary function and a, b are arbitrary constants.

The complete integral of the PDE : p - ¢ = 1 is :

(A) z= 20ax + y/a + b) " (B) z=2ax -y/b+Db)
2

(C) z=2(ax -yla + b) ' D z=a*x+y-az=c

" Where a, b, ¢ are arbitrary constants.

Math.Sci1I 17 [PTO]



49.

50.

Y _
If D = % and D’ = 5;, then the general solution of the PDE :

D2-D?2+2D -1 =x-yis :

A fa-y+D+ge+y-1)-xy - 2

B fr-y+ 1) +gx+y-1)

(C©) —=xy-2«
(D) ax -y + 1)+ blx +y - 1)—xy - 2

Where f, g are arbitrary functions and a, b are arbitrary constants.

’u

Consider the one-dimens_ional heat equation a—l:= Fw with boundary

conditions u(0, ¢) = 0, u(m, ¢) = 0, for all ¢ and two initial conditions
u(x, 0) = fix) for 0 < x < 7. Then which one of the following is a solution

of this equation satisfying the given boundary conditions ?

(&) B,sin(nx) ™ . (B) B_cos(an z) N

(C) B, sin(n 2) e D) B, cos(n x) e

Where n is any positive integer and constants B, to be determined using

' initia] conditions.

If A is a forward’ difference operator with interval of differencing / = 1, then
A~ %) (2 + 52) (2¢ ~ B)] = oo

(A) -10 x 3! B) 0

(C) 6 x 4! : (D) is a polynomial of degree one

Math. Sa-1I 18



-B1.

92.

23.

Estimate of V7 , obtained after second iteration of Newton-Raphson method,

starting with initial guess xq = 2, correct to 2 decimal places is :

(A) 2.65 (B) 2.75

© 288 O 28

Basic Ga.uss elimination metimd applieci to obtain a solution of a system Ax = &
where A -is anxn non-sw matrix, ¥ and b aren x 1 ;reétoré, convefts
this system in Cx=d yvhere Cis: |
(A) a diagonal matrix | (B) an uﬁper triangular matrix

(C) a lower triangular matrix (D) A7l

The velocities of a car, running on a straight road, at an interval of 2 minutes

are given below :
Time in minutes : 0 2. 4 6 8 10 12
Velocity in km/hr ¢ 0 22 30 27 18 T 0

Then the distance covered by the- car, estimaf;ed by the Simpson’s 1/3rd

rule is :
(A) 36 km | (B) 3.566 km
(C) 21.333 km D) 10.667 km

Math. Sci-1II o 19 | . [P.T.0]



dy '
54. Given that zty* =y - x, ¥(0) = 2. Then value of y(0.1) estimated by

- Runge-Kutta second order method is :
@ 22 @ 221
€ 241 - D) 2.205
55. The stationary ﬁmétions associated with the integral I: (Ty’2 - pmzyz)dx,

‘where T, p and w are positive constants, are ..... eceneventresnens where a = \jpw? / T

~ and cl-, cg are arbitrary constants. '
(A) y = (cgx + cx)e™
(B). ¥y = ¢qco8 (o2 x) + cg Sin (o x)
© y-= c1€%+ coe™™*
D) y= clcos.(a X) + 9 sin (0 x)
b6. | The stationary function associated with the .ihtegral :
h‘i {y’z-%yy'—%y’)dx,
where a, B are constants, and with y(0) '= 0 and y(1) = 1, must satisfy the
‘differential equation : ‘ | |
@ y?-2a5 -2y =0 B ay +y-ay-p=0

© ¥y =0 . M Yy -ay-$=0
Math. S 11 20 | ,



57. Consider a pendulum consisting of a point mass m suspended by an inextensible

string of length I, as shown in the following figure. If the damping force is

neglected then the kinetic energy T and the potential energy V of the system

is given by :

(A

(B)

©

D)

T= %mlze2 and V=mgl(1- e_osB)l+ constant
T= %mﬁ2 and V = mgl(1 + cos8) + constant
1

T= Em.lzé2 and V = mgl(1 + cos6) + constant

T= %mﬁ” and V = mgl(1 - cos) + constant

'58. The moment of inertia of a solid sphere of a material whose density is p and

of radius ¢ about a diameter is :

(A). 2pa2/5 (B) 8npad/15
©) 4npa®3 D 2nped3
Math. Si.-1I 21 - [PTO)




59.

60.

61.

The Integral equation :

y(x)=F(x)+ A K(x &) ¥(E)dE,

where F and K are given functions and A and a are constants is :

(A) Volterra equation of second kind
(B) Volterra equation of first kind
(C) Fredholm equation of second kind

(D) Fredholm equation of first kind

2

The boundary value problem % + Ay = 0, ¥(0) = 0, ¥(1) = 0, corresponds

. o 1
to the Integral equation y(x)= AI K(x, &) y(£)dE, where Kz, &) = ........... .
' [i]

E(1-x) when E<x | E(1-x) when {>x
(A) ' (B)
x(1-&) when E>x x(1-&) when E<x
(C) &1 -x) M =(1-58

If K toffees are distributed at random among ‘#’ children, the probability

that a child will receive exactly ¥’ toffees is :

X, (n-1)" " o KC (K-
(A) = (B) o
XC,(n-1) KC,(n-1)"""
C » D r
© — % (D) <

Math. Sa11 ' 22



62.

65.

A die is thrown twice. Let Q : set of all the elementary events in the sample
space and be assigned the same probability. Let ‘A’ denote the event that
first throw shows a number < 2 and ‘B’ is the event that second throw shows

at least 5, then P(A v B) is :
(A) 273 (B) 2/36
(C) 16 . (D) 1/36

Suppose i, j and k are three states of a Markov chain satisfying the following
Qleads to’ relations i — j, 2 — j. Then :

(A) i and 2 communicate
(B) i - %k but & does not lead to i

(C) k2 > i but i does not lead to &

(D) Nothing can be said about i and %

Let P(A U B) = 2P(A n B) and P(A) = 2P(B), then P(A|B) is equal to :
(A) Zero | (B) L2
€y 113 D 1

Let X be the number of tosses required to obtain a head in tossing an unbiased
coin. What is the probability generating function (p.g.f.) of X ?

1

(A) E;, [t] <1 (B) 21 Itf < 1
1 1

© 2-1)’ jt] > 0 ) 1-¢)’ it] > 1

Math. Sa-1I | 23 [P.T.O.]



66. LetX,, X, be independently and identically distributed random variables with
P(Xi = 1) = 1/2,i = 1, 2 if X5 = X,X,, then which of the following options

is correct ?

(A) X, X,, Xg are pairwise dependent and mutually dependent
(B) X,, X,, X, are pairwise dependent and mutually independent
©) X;, X, X3 are pairwise independent and mutually dépendent
D) X, X,, Xy are palrwme independent and mutually independent

67. Let (X, Y) have a joint density :

1 .
flx, ¥} = Zt._lsxsyS]-

What is the value of PX + Y<#,0 <t <17?

A) 42 . (B) 2%3

© 4 | D 1
68. IlGiw.an tiie joint density :

2, O<y<x«l
f(x, )= '

0, otherwis_e_

the value of E(XY?) is :
(A) 115 | (B) 215

© 315 @ 415
Math. Sci-1I | 24



69.

70.

71.

Consider the following statements :
(1) State i is called recurrent if f; = 1

(2) A recurrent state i is null if w; = o

(3) If the series Y, py(n) diverges, then g;; = 0

n=1
Which of the above statements _are-oon'ect ?
(A) Both (1) and (2) are correct  (B) Both (1) and (3) are correct
(C) Both (2) and (3) are correct '. (D) All are correct

For the following probability distribution :

1. o
dF(x):E&—G)P‘le'(‘"e’dx,xgo,p>2

The minimum variance bound estimator for 0 is :

(A) p/n ' ®) ‘(—"—-'2-—-‘2
-2
© G-3) ®) ipn_) |
Let (xl,xz, reivasessensny Xu) be a random sample from a' Gamma (q, B) distribution.

If o is known, then the statistic Y, X?/nofe+1) is :
Py

(A) unbiased and consistent for p
(B) unbiased and consistent for B2
(C) biased and consistent for f

(D) biased and inconsistent for B2

Math. Sci-II 25 .  [PTO)



72.

73.

74.

Let X4, X5, voorrvrennnne » X, be a random sample from N(u, 8) where p is known

‘but 0 is unknown .(0 < @ < o) in order to obtain (1 - o) 100% confidence

interval for @ the PIVOTAL quantity is :
@A =X, -p) o B (B) (X, - i)"
© =X, -u)/o ' D) Z(X‘ - n)’ [6?

A hypothems test for the difference two mean gave a p—value of 0.042. The

~conclusion to be made from this test 18

(A) Thls is a_statistically signiﬁcant_ result reject Hy,

(B) . This is not a statlstwally significant result do not reject H,

(C) This is a ﬁnﬂix;g which supports the alternative hypéthesis H,

D) | Thi-s is an insufficient Iinformat.ion as specifying the level of sigh.iﬁcance
.is a must for testing

Suppose that we wish .to teat the cla.un that only very sharp students are

admitted to a particular course. Average IQ of the general population is 100.

The alternative suitable here is :

(A) p = 100 (B) u=* 100
(C) u > 100 | D u < 100
i : population mean..

" Math.Sa-II e 26



75.

76.

For the Absolute Error Loss (AEL) function X(a, 8) = ja — 6], given a prior

-distribution n(6) the Bayes Estimator for 8 will be :
- (A) Median of the posterior distribution

(B) Mean of the posterior distribution

(C) Mode of the posterior distribution
(D) Weighted mean of the posterior distribution

Let X;, X, be independent N(j, ) random variables with p unknown, o2

known. Let t = (X; + X,) and z = (X; ~ X,). Then which of the following

- . is correct ?

77.

(A) tis complete sufficient and u is ancillary for p.

®) ¢ is not sufficient and  is ancillary for .

(C) t is complete sufficient and u is not ancillary for p.
(D) t is not sufficient and u is not ancillary for p.

In order to test the hypothesis of unbiasedness of a coin, we toss it three

times and reject the hypotheéis if we éet sv;ero or three heads. Then the

probability of committing a type-i error is :
(A) 18 ' _ (B) 1/4

© 13 e R
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' 78. To construct confidence interval between the difference of two means for normal
' _ ‘populations with common but unknown variance based on small sambles, we
should use : |

(A) - F-statistic (B) Z-statistic.
(C) Fisher-Behrin’s statistic = (D) xz-statis_tic

79. The regression equatlon of the final exam score (Y) on the mid berm exarmnatlon

- score (X) who opted for computer programmmg is : Y = 50 + .744X for testing

whether the observed value of slope is significant or not, the appropriate
statistical test is :

(A) yx>-test for goodness of fit (B) paired t-test
©) ttest (D) - F-test

80. In order to test the hypothesis related to EXTRA sum of squares in the
 regression model : Y = X + €, which of the following tests is used ?

(A) t-test | (B) z-test
() Fetest | @ x2-test

81, For the k-variate general linear model which of the following expressions for .

variance is correct in usual notations ?
(4) var.(¢B)= (x'x)*‘o*‘_ | ®) var(¢8)= (XK'

(C) var. (c B) (XX) e (D) var.(é’_ﬁ) = g‘(.)['li()_1 co? |
Mt Sci I B 28



82.

86.

(©

D

' 1 ' 1 2 :
Let X5, 1 ~ No(u, %) with p = [ } and ¥ = I: ] then the distribution
' 5 2 5 :

of ¢’X, where ¢ = [1} is :
_1 ) |

(A) N(,1) (B) N(H4, 2)

© N4, 4 | D) NG, 2) |

Let the sample variance covariance matrix A ~ Wy, 1) and L, , 1 be any

non-null vector of constants, then the distribution of L" AL will be :

@) 2 - ® oL}
- 2 :
© oL o 2

where o?L = L' 3L. _ :
If a random vector X ~ Nj(u, 1), then the total n_umbér of parametefs of
this distribution will be : |

@ 5 ® 10
(© 15 D 20

Let X ~ N(u, 3) both u and I are unknown, then 3
(A) X = are unbiased for y and 3

(B)

e

Z|»> Z|» 2|

are unbiased and consistent for u. and 3

are unbiased and jointly sufficient for u and 3

e

are jointly sufficient for p and 3}

Math. Sci.—II 29 . [PTO)




87.

88.

89.

Let the random vector X ~ Np(u, 3) 1 being a non-singular matrix, then
X’ T™! X is distributed as : |

' (A) Central x%p distribution (B) Non-central y% distribution

(C) Wishart distribution (D) Hotellings-T? distribution
In order to determine the correlation between the heights of children of family

with the heights of their parents, one should calculate : -
(A) Partial cbrrelafion (B) Multiple correlation
(C) Cannonical correlation ' (D) Concurrent correlation

In a life testing experiment if the failure rate is increasing or-decreasing
which of the following distributions will be most appropriate as a life testing
mode] ?

(A) Negative exponential distribution

~(B) Log-normal distribution

{C) Weibull distribution
(D) - Burr-distribution
Arrivals at a serviee | station follow Poisson distribution with 4 arrivals

per hour. Then the probability that no customer arrives between 1:00 PM

to 1:30 PM is :
A) e | . (B) e
© el | D) 3
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90.

91.

92.

93.

In a 23 factorial experi.meﬂt with ‘7 blocks, the error degrees of freedom

will be :
(A) 8¢ - 1) - B (Ir-1)
©) - 1) D 7

Which of the following designs uses two restrictions on randomization ?
(A) CR.D.
(B) RBD.

(©) LSD.

" (D) One-way classification with more than one observations per cell

In a two-way classified data with 4 levels of factor-A and 3 levels of factor

B with one observation per cell, the F-statistic to test equality of means of

factor-A are :
A 3,6 (B) «, 12)
©) 6 | O G4

In a two-way classification with one observation per cell the interaction and

error are :

(A) Confounded

(B) Each can be calculated

(C) Interaction can be calculated but not thé_ error

(D) Error alone can be calculated.
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94.

95.

96.

97.

. n
For a given model : Y;;; = p + o; + Bj +'eij-with E o, =0 and
_ i-1

B; ~ N, 62b), then it represents a :.
(A) Tixed effects model

(B) Random effects model

(C) Mixed effects model

D) No—way ANOVA mized effects model

A population has a mean 200 and standard deviation 50. A simple 'randorln -
of size 100 is taken and the sample ¥ is used to estimate the popu]ﬁtion
mean. Then the expected value of x ~and standard deviation of. X are
respectively. given by : |

(A) 100, 50 | (B) 100, 5

© 200, 50 - @) 200, &

From a population of sizé- 500, a simple random sample without
replacement of size 6 is : 5, 8, 7, 10, .15,_9. An unbiased estimate of

population total is :

(A) 4500 . (B) 3180
(C) 2860 | _ - (D) 1996
A population of size 5000 is divided into three strata with el N, = N;
and S) =8y = 3" A sample of size 80 is selected using Neyman allocation.

The sample size from first strata is :
(A) 20 | B) 24
© 40 o ‘™ 50
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100.

For stratified random sampling without replacement, the sampling variance

of ¥, is :
N-n_sf : o [1 n'] s2
A ; ] z "
@ TN L O
2 ' 2 9
n; 8 N; Y si
o sHE z(__] s
© N; N; (D) N/ n

Where symbols have their usual meamngs .

If f.p.c. (ﬁnité population correction) can be ignored, which of the following
ié true ? | |

(A) V(y)opt_ > Var.(?)m > V”'(y)i;ﬁm

iB) V(y)opt_ > Var.(i)m‘ < Var.(i)w_ |

© V(F)ope S Vo (F)jp, S Ver3) uodom

O V() Vo Ty, 2 V-5

The model (M/M/1) : (=/FCFS) represents which of the following queueing

system :

(A) Multiple server, Exponential ‘arrival, Poisson éervice

(B) Single server, Weibull arrival, Exponential service

(C) Single server, Poisson arrival, Exponential service

(D) Multiple server, Exponential arrival, Weibull service
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ANTILOGARITHMS
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