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fo|kF;k±lkBh egŸokP;k lwpuk
1. ifj{kkFkh±uh vkiyk vklu ÿekad ;k i`"Bkojhy ojP;k dksiÚ;kr fygkok-

rlsp vki.kkal fnysY;k mŸkjif=dspk ÿekad R;k[kkyh fygkok-
2. lnj iz'uif=dsr 75 cgqi;kZ;h iz'u vkgsr- izR;sd iz'ukl nksu xq.k

vkgsr- ;k iz'uif=dsrhy loZ iz'u lksMfo.ks vfuok;Z vkgs- lnjps iz'u
gs ;k fo"k;kP;k laiw.kZ vH;klÿekoj vk/kkfjr vkgsr-

3. ijh{kk lq: >kY;koj fo|kF;kZyk iz'uif=dk fnyh tkbZy- lq#okrhP;k 5
feuhVkae/;s vki.k lnj iz'uif=dk m?kMwu [kkyhy ckch vo'; riklwu
igkO;kr-
(i) iz'uif=dk m?kM.;klkBh iz'uif=dsoj ykoysys lhy m?kMkos-

lhy ulysyh fdaok lhy m?kMysyh iz'uif=dk fLodk: u;s-
(ii) ifgY;k i`"Bkoj uewn dsY;kizek.ks iz'uif=dsph ,dw.k i`"Bs

rlsp iz'uif=dsrhy ,dw.k iz'ukaph la[;k iMrk w̌u igkoh-
i`"Bs deh vlysyh@deh iz'u vlysyh@iz'ukapk pwdhpk
ÿe vlysyh fdaok brj =qVh vlysyh lnks"k iz'uif=dk
lq#okrhP;k 5 fefuVkrp i;Zos{kdkyk ijr ns≈u nqljh
iz'uif=dk ekxowu ?;koh- R;kuarj iz'uif=dk cnywu
feˇ.kkj ukgh rlsp oš gh ok<owu feˇ.kkj ukgh ;kph œi;k
fo|kF;k±uh uksan ?;koh-

(iii) ojhyizek.ks loZ iMrkˇwu ifgY;kuarjp iz'uif=dsoj
vks-,e-vkj- mŸkjif=dspk uacj fygkok-

4. izR;sd iz'uklkBh (A), (B), (C) vkf.k (D) v'kh pkj fodYi mŸkjs fnyh
vkgsr- R;krhy ;ksX; mŸkjkpk jdkuk [kkyh n'kZfoY;kizek.ks Bˇdi.ks
dkˇk@fuˇk djkok-
mnk- % tj (C) gs ;ksX; mŸkj vlsy rj-

5. ;k iz'uif=dsrhy iz'ukaph mŸkjs vks-,e-vkj- mŸkjif=dsrp n'kZokohr-
brj fBdk.kh fyghysyh mŸkjs riklyh tk.kkj ukghr-

6. vkr fnysY;k lwpuk dkˇthiwoZd okpkO;kr-
7. iz'uif=dsP;k 'ksoVh tksMysY;k dksÚ;k ikukojp dPps dke djkos-
8. tj vki.k vks-,e-vkj- oj uewn dsysY;k fBdk.kk O;frjh‰ brj dksBsgh

uko] vklu ÿekad] Qksu uacj fdaok vkš [k iVsy v'kh dks.krhgh [kw.k
dsysyh vk< w̌u vkY;kl vFkok vlH; Hkk"kspk okij fdaok brj xSjekxk±pk
voyac dsY;kl fo|kF;kZyk ijh{ksl vik= Bjfo.;kr ;sbZy-

9. ijh{kk laiY;kuarj fo|kF;kZus ew̌  vks-,e-vkj- mŸkjif=dk i;Zos{kdkadMs
ijr dj.ks vko';d vkgs- rFkkih] iz'uif=dk o vks-,e-vkj- mŸkjif=dsph
f}rh; izr vkiY;kcjkscj us.;kl fo|kF;k±uk ijokuxh vkgs-

10. Q‰ fuˇÓk fdaok dkˇÓk ckWy isupkp okij djkok-
11. dWyD;qysVj fdaok ykWx Vscy okij.;kl ijokuxh ukgh-
12. pqdhP;k mŸkjklkBh xq.k dikr dsyh tk.kkj ukgh-

A B D
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1. Which of the following is true ?

A subset of A of Rn is compact

if :

(A) the complement of A is an open

set

(B) A is connected and closed

(C) A is closed and bounded

(D) every limit point of A is in

A

Or

The cubic polynomial y(x) which

takes the following values is :

x y (x)

1 24

3 120

5 336

7 720

(A) Y(x) = x3 + x2 + 11x + 6

(B) Y(x) = 6x3 + x2 + 11x + 6

(C) Y(x) = x3 + 6x2 + 11x + 6

(D) Y(x) = 2x2 + 6x2 + 11x + 6

MATHEMATICAL SCIENCE
Paper III

Time Allowed : 2½ Hours] [Maximum Marks : 150

Note : This Paper contains Seventy Five (75) multiple choice questions. Each
question carries Two (2) marks. Attempt All questions.

2. Let f be a continuous function on

[–π, π] with f(– π) = f(π) and suppose

that f has a bounded piecewise

continuous derivative on [–π, π]. Let

the Fourier series for f(x) be

0

0

( cos sin )
2 k k

k

a
a kx b kx

∞

=

+ +∑ .

Consider the following statements :

(1) The Fourier series for f(x)

converges to f(x) uniformly

(2) an → 0 and bn → 0 as n → ∞

(3)
0

| |
n

n

a
∞

=

< ∞∑  and

1

| |
n

n

b
∞

=

< ∞∑

Then :

(A) Only (1) and (2) are correct

(B) Only (2) and (3) are correct

(C) Only (1) and (3) are correct

(D) All are correct
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Or

The Newton’s forward difference

interpolation formula is useful

for :

(A) Extrapolation near the

beginning of a set of tabular

values

(B) Extrapolation near the end of

a set of tabular values

(C) Interpolation near the end of a

set of tabular values

(D) Interpolation near the

beginning of a set of tabular

values

3. Let 
2

2

2

0

1
I = sin

2
xe x dx

 +  ∫ .

Then :

(A) I > 2 (e4 + 1)

(B) I < 1

(C) I = 
2 22 sineθ + θ

for some θ, 0 ≤ θ ≤ 2

(D)
4 1

I 2
2

e
 = +   .

Or

The general first order differential

equation ( , )
dy

f x y
dx

= ; with initial

condition y(x0) = y0,

then the nth approximation by

Picard’s method is :

(A)
( )

0

( 1)
0 ( , )n

y n

y
y x f x y dy−= + ∫ ,

(B)
0

( ) ( 1)
1 ( , )

y
n n

y
y x f x y dy−= + ∫

(C)
0

( ) ( 1)

0 ( , )
x

n n

x
y y f x y dx−= + ∫

(D)
0

( ) ( 1)

1 ( , )
x

n n

x
y y f x y dx−= + ∫

4. The derivative of the function

f : R2 → R2 given by f(x, y) =

(x + y sin x, y + x cos x) at (0, 0)

is the linear transformation whose

matrix w.r.t. standard basis is :

(A)
1 0

1 1

 
 
 

(B)
1 0

0 1

 
 
 

(C)
1 1

0 1

 
 
 

(D)
1 0

0 1

 
 − 
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Or

From the following table, the area

bounded by the curve and the x-axis

from x = 7.47 to x = 7.52, with

h = 0.01, by using trapezoidal rule

is :

x f(x)

7.47 1.93

7.48 1.95

7.49 1.98

7.50 2.01

7.51 2.03

7.52 2.06

(A) 0.0996

(B) 0.9960

(C) 0.0556

(D) 0.5560

5. Consider the following linear

programming problem :

Max Z = x1 + x2

Subject to the constraints :

3x1 + 2x2 ≤ 12

   x2 ≤ 2

x1, x2 are non-negative integers.

(I) x1 = 2, x2 = 2 is an optimal

solution

(II) x1 = 3, x2 = 1 is an optimal

solution

(III)  x1 = 4, x2 = 0 is an optimal

solution

(A) Only (I) is true

(B) Only (II) is true

(C) Only (II) and (III) are true

(D) All the three are true
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6. There exists a bounded optimum

solution to a linear programming

problem, if and only if there exists

a feasible solution to :

(A) Both primal and its dual

(B) only primal

(C) only dual

(D) Either of primal or dual

7. The optimal solution to the following

problem is :

Max Z = 3x1 + 2x2

Subject to constraints :

x1 + x2 ≤ 4

x1 – x2 ≤ 2

and  x1, x2 ≥ 0

(A) x1 = 1 and x2 = 3

(B) x1 = 2 and x2 = 2

(C) x1 = 0 and x2 = 4

(D) x1 = 3 and x2 = 1

8. The optimal solution to the

following problem is

Max 2

1 2 1Z 4 6 2x x x= + − – 2x1x2 – 2

22x

Subject to constraints :

 x1 + x2 ≤ 2

and x1, x2 ≥ 0

(A) 1

1

3
x =  and 2

5

6
x =

(B) 1

5

6
x =  and 2

1

3
x =

(C) 1

5

3
x =  and 2

1

3
x =

(D) 1

1

3
x =  and 2

5

3
x =

9. Which of the following is not

true ?

(A) Let f(z) = u(x, y) + iv(x, y) and

u and v both are harmonic

functions, then f (z) is analytic

(B) If f(z) = u + iv is analytic, then

u(x, y) and v(x, y) are both

harmonic functions

(C) If u(x, y) and v(x, y) are

harmonic conjugates, then

f(z) = u + iv is analytic.

(D) If harmonic functions satisfy

Cauchy-Riemann equations,

then the function f(z) = u + iv

is analytic.
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Or

Analysis of covariance is :

(A) a statistical technique that can

be used to help equate groups

on specific variables

(B) a statistical technique that can

be used to control sequencing

effects

(C) a statistical technique that

substitutes for random

assignment to groups

(D) a statistical technique that

adjusts scores on the

independent variable to control

for extraneous variables

10. Let the integral 

1

0

i

zdz
+

∫  be evaluated

in a region |z| = 2 along different

paths C, C1 and C2 between 0 and

1 + i, where C is along the line

segment OP, C1 is along OMP and

C2 along ONP, where O = (0, 0),

M = (1, 0), P = (1, 1) and N = (0, 1).

Then :

(A)
1 2C C C

= =∫ ∫ ∫zdz zdz zdz

(B)
1 2C C C

= ≠∫ ∫ ∫zdz zdz zdz

(C)
1 2C C C

= ≠∫ ∫ ∫zdz zdz zdz

(D)
1 2C C C

≠ ≠∫ ∫ ∫zdz zdz zdz
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Or

Which of the following correlations

is the strongest ?

(A) –1.00

(B) +0.90

(C) +0.10

(D) –0.95

11. Let M =
x x

x
x x

  
∈    

R .

Consider the following statements :

(1) (M, ·) is not a group

(2) (M, ·) is a group

(3) (M, +, ·) is a commutative ring

with unity

(4) (m, +, ·) is a field

Then :

(A) only (1) is true

(B) only (2) and (3) are true

(C) only (3) and (4) are true

(D) Each of (2), (3) and (4) is true

Or

Last year, a small statistical

consulting company paid each of its

five statistical assistants

Rs. 2,20,000, two statistical analysts

Rs. 5,00,000 each, and the senior

statistician Rs. 27,00,000. The

number of employees earning less

than the average salary is :

(A) 4

(B) 5

(C) 6

(D) 7

12. Let G and H be finite cyclic groups.

Then G ⊕ H is cyclic iff :

(A) O(G) and O(H) are relatively

prime

(B) Both O(G) and O(H) are

composite numbers

(C) Exactly one of O(G) and O(H)

is prime

(D) O(G) = O(H)
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Or

In measuring the centre of the data

from a skewed distribution, the

median would be preferred over the

mean for most purposes because :

(A) the mean may be heavily

influenced by the larger

observations and this gives too

high an indication of the

centre

(B) the median is smaller than the

mean and smaller numbers are

always appropriate for the

centre

(C) the mean measures the spread

in the data

(D) the median measures the

arithmetic average of the data

excluding outliers.

13. The splitting field of x4 – a over Q

is :

(A) Z4

(B) Q

(C) R

(D) Q( )4 ,a w

where w is a primitive fourth root

of unity.

Or

Consider the Borel space (R, B).

Define ( ) [ 0]F( ) = 1 Ix

xx e− ≥−  and

G(x) = I[x ≥ 0]

where IA is the indicator function

of the set A. Let λF and λG be the

Lebesgue-Stieltje’s measure

generated by F and G respectively.

Which of the following statements

are correct ?

(i) λF is dominated by λG

(ii) λG is dominated by λF

(iii) µ is a probability measure in R,

if for any B∈B, F

1
(B)

2
µ = λ

G

1
(B) (B)

2
+ λ

(iv) If X(w) = ew/2, then X is a

random variable on (R, B, µ)

and E(X) = 
3

2

(A) (i) and (iii)

(B) (ii) and (iv)

(C) (i) and (iv)

(D) (iii) and (iv)
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14. Let f : R3 → R3 be defined by

f(x, y, z) = (2x + y – z , x – y, x + z),

where the basis of the domain is the

usual basis and that of the codomain

is {(1, 1, 1), (1, 1, 0) (1, 0, 0)}.

Then the matrix of f relative to these

bases is :

(A)

1 0 1

0 1 2

1 1 1

 
 − 
 − − 

(B)

1 2 3

3 2 1

2 1 3

 
 
 
  

(C)

1 0 1

0 1 1

1 2 1

 
 − − 
 − 

(D)

1 0 0

0 1 0

0 0 1

 
 
 
  

Or

Let Ω be a non-empty set. Let v(A)

= number of elements of the set

A ⊂ Ω and F = {A ⊂ Ω : either v(A)

is finite or v(Ac) is finite}

Which of the following are correct ?

(i) φ and Ω ∉ F

(ii) F is a field

(iii) F is a σ – field, if v(Ω) = ∞

(iv) Let v(Ω) = ∞ and

F1 = {A ⊂ Ω ; A is countable or Ac

is countable}.

Then F1 =  minimal σ−field

generated by F.

(A) (i) and (ii)

(B) (ii) and (iii)

(C) (ii) and (iv)

(D) (iii) and (iv)
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15. The ring Z[i] is :

(A) a Euclidean domain

(B) not a unique factorization

domain

(C) a PID but not a Euclidean

domain

(D) neither a PID, nor a Euclidean

domain

Or

Which of the following statements

are true about a characteristic

function ( )X
X ( ) E itt eφ =  of a random

variable X ?

(i) For all t ∈ R,  |φx
(t)| ≥ 1

(ii) X X( ) ( ) 0t h tφ + − φ →  as h → 0

uniformly for all t ∈ R

(iii) For each α > 2, ||
X ( ) tt e

α−φ =  is

not a characteristic function

(iv) The characteristic function of

the random variable X with pdf

| |1
( ) , R

2
xf x e x−= ∈  is

X 2

1
( )

)
t

t
φ =

Π (1 − .

Which of the following statements

are correct ?

(A) (ii) and (iii)

(B) (i), (ii) and (iii)

(C) (i), (ii) and (iv)

(D) (iii) and (iv)

16. Let X be a complete metric space.

Let {Ok} be a countable collection of

dense open subsets of X. Then :

(A) Ok∩  is countable

(B) Ok∩  is finite

(C) Ok∩  is empty

(D) Ok∩  is dense in X

Or

Let F : R → [0, 1] be the distribution

function of a random variable X.

Which of the following statements

is true ?

(A) F has at most finite number of

discontinuity points

(B) If F1 and F2 are two

distribution functions, then

F1 + F2 is also a distribution

function.

(C) F : R → R defined by

2
2

0 0
F( )

0
x

x
x

e x
−

≤= 
α + β >

is a distribution function for

each value of (α, β)

(D) F is a non-decreasing function
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17. Which of the following real valued

functions defined on [0, 1] is not

dense in C[0, 1] ?

(A) The set of Bernstein

polynomials

(B) The set of polygonal functions

with rational values at nodes

0 1
, , ...

1

n

n n

 
 
 

, n = 2, 3, 4.......

(C) The set of all polynomials

(D) The set of all polynomials of

degree ≤ 10

Or

The number of adults (X) living in

homes on a randomly selected city

block is described by the following

probability distribution :

X Prob.

1 0.25

2 0.50

3 0.15

≥ 4 ?

What is the probability that 4 or

more adults reside at randomly

selected home ?

(A) 0.50

(B) 0.25

(C) 0.15

(D) 0.10

18. Let I1 = the improper Riemann

integral 
0

sin x
dx

x

∞

∫  and I2 = the

Lebesgue integral 
0

sin x
dx

x

∞

∫

Then :

(A) I1 does not exist but I2 exists

(B) Both I1 and I2 exist

(C) I1 exists but I2 does not exist

(D) Both I1 and I2 do not exist

Or

Bob is a high school basketball

player. He is a 70% free throw

shooter. That means his probability

of making a free throw is 0.70. What

is the probability that Bob makes his

first free throw on his fifth shot ?

(A) 0.0024

(B) 0.0081

(C) 0.0057

(D) 0.1681
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19. Which of the following is not

sufficient for existence of derivative

a.e. for a function f : [a, b] → R

(A) f is absolutely continuous

(B) f is integrable

(C) f is of bounded variation

(D) f is an indefinite integral

Or

An insurance company has

estimated the following cost

probabilities for the next year on a

particular model of car :

Cost Probability

(Rs.)

0 0.60

500 0.05

1000 0.13

2000 ?

The expected cost to the insurance

company is (approximately) :

(A) Rs. 155

(B) Rs. 595

(C) Rs. 645

(D) Rs. 875

20. Which of the following groups is

simple ?

(A) Klein four group

(B) Icosahedral group

(C) S3

(D) Cyclic group of order 15

Or

A random variable Y has the

following probability distribution :

Y P(Y)

–1 3C

0 2C

1 0.4

2 0.1

The value of constant C is :

(A) 0.05

(B) 0.10

(C) 0.15

(D) 0.20

21. For which value of n, the regular

n-gon can be constructed by ruler

and compass ?

(A) n = 7

(B) n = 11

(C) n = 17

(D) n = 27

Or

Molly earned a score of 940 on a

national achievement test. The

mean test score was 850 with a

standard deviation of 100. What

proportion of students had a higher

score than Molly ? (Assume that test

scores are normally distributed) :

(A) 0.10

(B) 0.50

(C) 0.18

(D) 0.82
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22. Let 3 2α = , ( )1
1 3

2
ξ = − + − ,

β = α ξ

Then  the degree of α + β over Q

is :

(A) Three

(B) Same as the degree of α – β

(C) Six

(D) Five

Or

A random sample of 5 people is taken

from a population in which 40%

favour a particular political stand.

What is the probability that exactly

3 individuals in the sample favour

this political stand ?

(A) 0.2304

(B) 0.1332

(C) 0.3118

(D) 0.0164

23. Let p be a prime number. Then

which of the following statements is

not true ?

(A) There is an irreducible

polynomial of degree n over Zp

for some integer n > 2

(B) There is no irreducible

polynomial  of degree 101 over

Zp

(C) There is an irreducible

polynomial of degree n over Zp

for every positive integer n

(D) If [F : Zp] = n, for some positive

integer n, then F is a splitting

field of a polynomial of degree

n over Zp

Or

Which of the following is not an

assumption of binomial distribution ?

(A) All trials must be identical

(B) The probability of success in the

trials is equal to 0.5

(C) All trials must be independent

(D) Each trial must be classified as

a success or a failure
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24. The kernel of a bounded linear

operator on a normed linear space

need not be :

(A) convex

(B) linear

(C) open

(D) closed

Or

The probability that a certain

machine will produce a defective

item is 
4

1
. If a random sample of 6

items is taken from the output of this

machine, what is the probability that

there will be 5 or more defectives in

the sample ?

(A)
4096

1

(B)
4

4096

(C)
19

4096

(D)
18

4096

25. Let X be a normed linear space and

x, y ∈ X such that x ≠ y. Then :

(A) there is no bounded

linear functional f such that

f(x) = f(y)

(B) there are no bounded linear

functionals f and g such

that ( )f x x=   and

( )g y y=

(C) there is a bounded

linear functional f such that

f(x) ≠ f(y)

(D) for every non-zero bounded

linear functional f we have

 f(x) ≠ f(y)
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Or

It is supposed that eating pre-

sweetened cereal tends to increase

the number of dental cavities in

children. A sample of children was

entered into a study (with parental

consent) and followed for several

years. Each child was classified as

loving sweetened cereal or not loving

sweetened cereal. At the end of the

study, the extent of tooth damage

was measured. The summary data

is as follows :

Group n Mean Std. dev.

Sweetened 10 6.41 5.0

Non-sweetened 15 5.20 15.0

An approximate 95% confidence

interval for the difference in the

mean tooth damage is :

(A) (6.41 – 5.20) ± 2.26 
5 15

10 15
+

(B) (6.41 – 5.20) ± 1.96 
25 225

10 15
+

(C) (6.41 – 5.20) ± 2.26 
25 225

10 15
+

(D) (6.41 – 5.20) ± 2.07

146 146

10 15
+

26. Let F be a one-one onto continuous

linear transformation of a Banach

space X onto a Banach space Y.

Then the inverse F–1 : Y → X

(A) may not be continuous

(B) is linear and  continuous

(C) may not be linear

(D) may not be one-one and onto

Or

The following statement can be made

about non-parametric tests :

(A) They require large samples

(B) They can be applied to ordinal

data

(C) Student’s t-test is a non-

parametric test

(D) They cannot be used to analyse

samples that are normally

distributed
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27. Let f be a bounded linear functional

on a Hilbert space H. Then :

(A) there is unique y ∈ H such that

f y=  and f(x) = (x, y) for all

x ∈ H.

(B) there is y ∈ H such that

f(x) = (x, y)  for all x ∈ H;

however such a y need not be

unique.

(C) for any y ∈ H with f y= ,

f(x) = (x, y) all for x ∈ H

(D) for y ∈ H with f(x) = (x, y) for

all x ∈ H, f y≠

Or

Non-parametric tests  include :

(A) Chi-squared test

(B) Student’s t-test

(C) Snedecor’s F-test

(D) ANOVA

28. A bijective continuous function

f : X  → Y is a homeomorphism if :

(A) X and Y are Hausdorff

(B) X is Hausdorff and Y is compact

(C) X is compact and Y is Hausdorff

(D) X is compact and Y is connected

Or

Paired t-test :

(A) is used only on large number

of patients

(B) is not sutiable for samples

smaller than 20

(C) applies to normal distribution

(D) is used for two independent

samples

29. Let Y be a subspace of a topological

space X. Which of the following

statements is not true ?

(A) If X is first countable, then so

is Y

(B) If X is second countable, then

so is Y

(C) If X is Hausdorff, then so is Y

(D) If X is separable, then so

is Y
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Or

Suppose X has Bernoulli distribution

with success probability p. If prior

distribution of p is v(0, 1), then

Bayes estimator of p under squared

error loss function based on a single

observation x is :

(A)
1

2

x +

(B)
2

3

x +

(C)
2

2

x +

(D)
1

3

x +

30. Let X be a connected normal space
having more than one point.
Then :
(A) X is finite
(B) X is countable infinite
(C) X is uncountable
(D) X is countable

Or

Let, x1, x2,...xn be a random sample

from 
1

( )f xθ =
θ

, kθ ≤ x ≤ (k + 1)θ,

k > 0 and known

            = 0  otherwise.

MLE of θ is :

(A)
(1)x

k

(B) ( )nx

(C)
( )

1
n

x

k +

(D)
(1) ( )

2
n

x x+

31. The fundamental group of the circle

is :

(A) trivial

(B) non-abelian

(C) infinite cyclic

(D) finite cyclic

Or

A sample of size 1 is taken from an

exponential distribution with mean

θ. To test H0 : θ = 1 against

H1 : θ > 1 the test rejects H0 if

x > 2. The size of the test is :

(A) 1 – e–2

(B)

1

2

(C) e–2

(D)
21

1
2

e−−

32. The number of positive integers less

than or equal to 100 and not

divisible by any of 2, 3, and 5 is :

(A) 26

(B) 50

(C) 33

(D) 20
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Or

Let δ(x) be UMVUE of θ. Let

B = CRLB for the variance of an

unbiased estimator of θ, then :

(A) ( ( )) Bv xδ ≥

(B)

( ( )) Bv xδ <

(C)

( ( )) Bv xδ =

(D)

( ( )) Bv xδ >

33. Let L be a modular lattice. Then L

is Boolean if :

(A) L does not contain M3 as a

sublattice

(B) L is uniquely complemented

(C) L is complemented

(D) L is pseudocomplemented

Or

If the Binomial frequencies 35 and

9 are expected to occur in the ratio

3 : 1, the value of Chi-square statistic

is approximately :

(A) 5.10

(B) 0.48

(C) 1.45

(D) 2.40

34. Which of the following is a planar

graph ?

(A) K10

(B) K5,3

(C) Any graph with four vertices

and twelve edges

(D) Any graph in which every

vertex is either a pendant or a

cut vertex

Or

Significance of multiple correlation

coefficient is tested using :

(A) z test

(B) T-test

(C) F-test

(D) Chi-square test

35. Let P be the poset of all subgroups

of a cyclic group on ten elements,

with inclusion as a partial order.

Then :

(A) P is a non-modular lattice

(B) P is not a lattice

(C) P is a distributive lattice

(D) P is a chain

Or

The degrees of freedom associated

with 3×4 contingency table for

testing independence are :

(A) 12

(B) 8

(C) 6

(D) 9
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36. Consider the following two

statements :

(I) If f is a real valued function

defined on a rectangle R such

that  exists, continuous on

R and 
∂

≤
∂
f

k
y

 (x, y) ∈ R for

some k > 0.

(II) f satisfies the Lipschitz

condition on R

Then :

(A) (I) ⇒ (II)

(B) (II) ⇒ (I)

(C) (I) ⇔ (II)

(D) (I) ⇔/  (II)

Or

Let x(n) denote the nth ordered

statistic from a random sample of

size n from v(0, θ). Then E[X(n)] is

given by :

(A)

n

(B)
1n

n

+
θ

(C) θ

(D)
1n

n

−
θ

37. The characteristic curves of the

second order partial differential

equation :

2 2 0xx yyx u y u− =

are :

(A) x + y = c1, x – y = c2

(B) x2 + y2 = c1, x
2 – y2 = c2

(C) x2 + xy + y2 = c1, x
2 – xy + y2 = c2

(D) xy = c1, 2

y
c

x
=

Or

If the correlation matrix ρ is :

1 1
1

2 2

1 1
1

2 2

1 1
1

2 2

 
 
 
 ρ =
 
 
 
 

then ρ12.3 is :

(A)
1

4

(B)
1

2

(C)
2

3

(D)
1

3
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38. The partial differential equation
2 4 0xx yyy z z z− + = , y2 < 0

represents :

(A) elliptic equation

(B) parabolic equation

(C) hyperbolic equation

(D) wave equation

Or

(X, Y) has bivariate normal

distribution with µx = 1, µy = 2,
2 2
x

σ =  , 2 1yσ = , cov(X, Y) = 0.5.

If X = 0, then the conditional (mean,

variance) of Y is given by :

(A)
7 7

,
4 8

 
  

(B)
15 7

,
4 16

 
  

(C) (2, 1)

(D)
15 1

,
8 8

 
  

39. The hypergeometric form of the

Binomial expansion (1  – x)–n
 is

given by :

(A) 2F1 (n, b, b; x)

(B) 2F1 (–n, 1, –; x)

(C) 2F1 (n, –b, b; x)

(D) 2F1 (–n, –, 1; x)

Or

If (X, Y) follow bivariate Normal

distribution with µx = µY = 0,

2 2

X Y 1σ = σ =  and correlation

coefficient
X, Y

1

2
ρ = , which of the

following does not have Chi-square

distribution ?

(A) X2 + Y2

(B) X2

(C) Y2

(D)
4

3
(X2 – XY + Y2)

40. The number of primitive roots of 53

is :

(A) zero

(B) 1

(C) 20

(D) 24
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Or

If X follows NP (µ, Σ), where

1 .4 .4

.4 1.0 .4

.4 .4 1.0

 
 Σ =  
  

then the test statistic for testing
H0 : µ = µ0 is distributed as :

(A) Normal
(B) Student’s t

(C) F
(D) Chi-square

41. Let τ(x) denote the number of
positive divisors of the positive

integer x.
If τ(x) = 6, then x is :

(A) 6
(B) 15

(C) 12
(D) 7

Or

For children between the ages of 18

months and 29 months, there is
approximately a linear relationship

between “height” and “age”. The
relationship can be represented by

y = 64.93 + 0.63(X), where Y
represents height (in centimeters)

and X represents age (in months).
Joseph is 22.5 months old and is 80

centimeters tall. What is Joseph’s
residual ?

(A) 79.1 cms
(B) 6.9 cms

(C) 0.9 cms
(D) 56.6 cms

42. Consider the following congruences :
(1) x ≡ 3  (mod 4)
(2) x ≡ 11  (mod 8)
(3) x ≡ 13 (mod 16)
Then :
(A) (1) and (2) have a common

solution but (1) and (3) do not
have a common solution

(B) All the three congruences have
a common solution

(C) (1) and (3) have a common
solution but (2) and (3) do not
have a common solution

(D) Any two of the congruences
have a common solution

Or
A study was conducted to examine
the quality of fish after seven days
in ice storage. For this study :
Y = measurement of fish quality (on
a 10 point scale with 10 = BEST)
X = # of hours after being caught
that the fish were packed in ice
The simple linear regression line
is : Y = 8.5 – 0.5X. From this we
can say that :
(A) A one hour delay in packing the

fish in ice decreases the
estimated quality by 0.5

(B) A one hour delay in packing the
fish in ice increases the
estimated quality by 0.5

(C) If the estimated quality
increases by 1, then the fish
have been packed in ice one
hour sooner

(D) If the estimated quality
increases by 1, then the fish
have been packed in ice one

hour later
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43. The number of positive integers less

than or equal to 345 and relatively

prime to 345 is :

(A) 100

(B) 168

(C) 176

(D) 173

Or

Which of the following is not

true ?

(A) In some experiments, different

samples contain different

numbers of observations.

However, the concepts and

methods of single factor

ANOVA are most easily

developed for the case of equal

sample size

(B) The population distributions in

single-factor ANOVA are all

assumed to be normally

distributed with the same

variance

(C) In one-way ANOVA, the

population distributions are all

not assumed to be normally

distributed with the same

variance

(D) In one-way ANOVA, F test is

used to test the equality of

treatment means

44. If 
21

T
2

mr= & , 

2

2

1
V 1

r

r c

 
= +  

&

 are

kinetic energy and potential energy

respectively of a particle, then :

(A) the Hamiltonian of the particle

is conserved and represents

total energy

(B) Hamiltonian of the particle

represents energy

(C) Hamiltonian of the particle is

conserved

(D) Neither Hamiltonian of the

particle represents total energy

nor it is conserved

Or

In single-factor ANOVA, MSE is the

mean square for error, and MSTr is

the mean square for treatments.

Which of the following statements

is not true ?

(A) The value of MSTr is affected

by the status of (true or false)

(B) MSTr is a measure of between-

samples variation

(C) The value of MSE is affected by

the status of (true or false)

(D) MSE is a measure of within-

samples variation
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45. The potential energy of a particle of

mass m moving on a cycloid S = 4

a sin θ under gravity is given by :

(A) V = mg a (1 – cos 2θ)

(B) V = mg a (θ – cos θ)

(C) V = mg a (2θ + sin 2θ)

(D) V = 4 mg a sin θ

Or

Stratified sampling is more efficient

than simple random sampling

because :

(A) Strata are homogeneous

leading to minimal internal

variation

(B) Strata partition the population

into mutually exclusive and

exhaustive subpopulations

(C) Sample selection from all strata

ensures representation of the

entire population in the sample

(D) Strata are small and therefore

sampling variation is also small

46. The number of degrees of freedom

of a particle of mass m thrown up

an inclined plane which is moving

with constant velocity v is :

(A) 2

(B) 1

(C) 3

(D) 4

Or

Cluster sampling is better than

simple random sampling if :

(A) Clusters are formed by selecting

consecutive sampling units

from a sorted population

(B) Clusters are formed so as to

miximize within-cluster vari-

ation

(C) Clusters are formed so as to

have equal variances

(D) clusters are formed with help of

random number tables
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47. If a rigid body with one point fixed

rotates about the principal axis of

the body, then during motion of the

body :

(A) only kinetic energy of the body

is conserved

(B) angular momentum of the body

is conserved

(C) the magnitude of the angular

momentum of the body is

conserved

(D) both kinetic energy and

magnitude of the angular

momentum of the body are

conserved

Or

Ratio estimator is more efficient than

the sample mean if :

(A) the concomitant variable is

independent of the variable of

interest

(B) the sample ratio is unbiased for

the population ratio

(C) the concomitant variable has

smaller variance than the

variable of interest

(D) the variable of interest is

approximately proportional to

the concomitant variable

48. The linearly independent tangent

vector field(s) to the surface

M : z = xy is (are) :

(1) (–y, –x, 1)

(2) (x, 0, z)

(3) (x, –y, 0)

(4) (0, y, z)

then :

(A) Only (1) is true

(B) Only (1), (2) are true

(C) Only (1), (3) are true

(D) Only (2), (3), (4) are true

Or

The sampling variance of the

Horvitz-Thompson estimator can be

negative because :

(A) it assumes unequal

probabilities of selection for

sampling units

(B) some individual values can

exceed the average

(C) larger values are assigned

higher probabilities of selection

(D) individual values can be

negative even if the expected

values are positive
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49. The profile curve of the torus

of revolution :

M : ( )22 2 24 4x y z+ − + =

about  z-axis :

(A) (x – 4)2 + z2 = 4

(B) (y – 4)2 + z2 = 4

(C) x2 + z2 = 4

(D) y2 + z2 = 4

Or

If Y is a vector of observations, T

is the vector of treatment totals, B

is a vector of block totals and I is

a vector whose every element is

unity, consider the following :

(1) I'Y

(2) I'T

(3) I'B

then which of the following

quantities represents the grand

total ?

(A) All (1), (2), (3)

(B) Only (2), (3)

(C) Only (1), (3)

(D) Only (1), (2)

50. Geodesics on a surface with

metric :

 ds2 = dr2 + r2 dθ2

are :

(A) helixes

(B) great circles

(C) straight lines

(D) parabolas

Or

For a BIBD with parameters

v = b = 7, r = k = 3 and λ = 1, the

number of treatments common in

the first and last block is :

(A) 2

(B) 3

(C) 1

(D) 4

51. Consider the following two

statements :

(I) A surface is minimal iff

asymptotic lines are orthogonal

(II) A surface is minimal if the

mean curvature is zero at all

points of the surface

Then

(A) both (I) and (II) are not true

(B) both (I) and (II) are true

(C) only (I) is true

(D) only (II) is true
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Or

The highest order of interaction in

a 23-factorial experiment is :

(A) I

(B) II

(C) III

(D) IV

52. The extremal of the functional

2

1

2I 1
x

x

x y dx= + ′∫

is a :

(A) catenary

(B) cycloid

(C) arc of the great circle

(D) circle

Or

If X denotes the information matrix

of design, then D-optimality criterion

deals with :

(A) Minimization of |(X'X)–1|

(B) Minimization of trace (X'X)–1

(C) Maximization of |(X'X)–1|

(D) Maximization of trace (X'X)–1

53. The extremizing functional :

( ) ( )
2

2 2

0

I ( )y x y y dx
π

= −′∫ , y(0) = 1,

y(2π) = 1

has :

(A) a unique solution

(B) exactly two solutions

(C) an infinite number of solutions
(D) no solution

Or

Consider a time series model

X t t t= σ ε  with 2
0tσ = α + 2

1 1X −α t
,

~ iidtε  Normal (0, 1). Which of the

following statements are true for this

model ?

(i) E(Xt) = 0 , Var(Xt) = 
0

1(1 )

α
− α ,

α1 < 1

(ii) {Xt
2} has a MA(1)

representation

(iii) E(Xt
2|Xt–1, Xt–2,...)

= 2
1(1 )tσ − α

(iv) E(Xt Xt+h) = 0 for h > 0

(A) (i) and (iii)

(B) (ii) and (iv)

(C) (i) and (iv)

(D) (ii) and (iii)
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54. The first integral of the Euler-

Lagrange’s equation of the
functional :

2 21

2

b

a

m y cy dx
 −  ∫ & , where a, b, c

are constants and 
dy

y
dx

=& , is :

(A) 2 22my cy k+ =&

(B) 2 0my cy+ =&&

(C) 2my cy k+ =&

(D) 22my cy k− =&

where k is a constant

Or

Let Yt = φ1 Yt–1 + φ2 Yt–2 + Zt, Zt ~

white noise (0, σ2) be an

autoregressive process of order two.

Suppose we have the following

conditions on the parameters of the

process {Yt}:

(i) 1 2 1φ + φ <
(ii) 1 2 1φ − φ > −
(iii) 21 1− < φ < +

(iv) 11 1− < φ < +

Which of the above conditions leads

{Yt} to be a causal process ?

(A) (i), (ii) and (iii)

(B) (ii) and (iv)

(C) (i), (ii) and (iv)

(D) (i) and (ii)

55. The minimal of the functional :

2
1

0
I ( ( )) =

2

y
y x yy y y dx

 ′
+ + +′ ′  ∫

occurs on the curve :

(A)
2

2 3
2

x
y x= − +

(B)
2

3 1
2

x
y x= + +

(C)
2

3 1
2

x
y x= − +

(D) ( )21
3 1

2
y x x= − +

Or

For a simple one-step exponential

smoother of a given time series {yt},

which of the following statements

are correct ?

(i) St = α yt + (1 – α) St–1 with

0 < α < 1 and S1 = y1
(ii) Large value of α is chosen for

the forecast to be responsive to

recent observations.

(iii) If yt’
s are uncorrelated, E(yt) =

µ,  and V(yt) = σ2, then

E(St – µ)2 > σ2

(iv) It remove the seasonality of the

series effectively.

(A) (ii) and (iii)

(B) (i) and (iv)

(C) (i) and (iii)

(D) (i) and (ii)
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56. The integral equation :

2

0

1
( ) ( ) sin( ) ( )x t f t t s x s ds

π

= + +
π ∫

possesses infinitely many solutions

for :

(A) ( ) 1f t t= −

(B)

( ) 1f t t= +

(C)

( ) 1f t =

(D)

( )f t t=

Or

Consider an AR(2) process

1X Xt t−=
 – 2

1
X Z

2 t t− + , where Zt ~

white noise (0, σ2). Which of the

following statements are correct

about this process ?

(i) the process is stationary

(ii) the process is invertible

(iii) the first order autocorrelation

1
(1)

3
ρ =

(iv) the process has infinite variance

(A)  (i) and (iv)

(B) (i) and (iii)

(C) (i) and (ii)

(D) (ii) and (iii)

57. The eigen values of the integral

equation  :

( )
1

0

( )x t s t t s ds= λ −∫

are :

(A) 1 150,i+ 1 50i−

(B) 1 150,+  1 150−

(C) 150,i 150i−

(D) 150, 150−

Or

A stochastic process {X(t), t ≥ 0} with

independent increments is said to

have stationary increments if :

(A) X(t) and X(t + h) are independent

(B) X(t) – X(s) and X(t + h) – X(s + h)

for all s, t, h ≥ 0 s < t, are

independent random variables

(C) X(t) – X(s) and X(t + h) – X(s + h)

for all s, t, h ≥ 0, s < t, have  same

distribution

(D) X(nt) –X(n (t – 1)) for all

t ≥ 0, n = 1, 2, 3....have same

distribution
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58. If x(t) is continuous and satisfies

1

0

( ) (1 ) ( ) (1 ) ( )
t

t

x t t s x s ds s t x s ds= − + −∫ ∫ ,

then x(t) is also the solution of :

(A) ( ) 2 ( ) 0x t t x t− =′′ , x(0) = x'(1) = 1

(B)

x t t x t

, x(0) = x'(1) = 1

(C)

x t t x t

, x(0) = x(1) = 0

(D) ( ) ( ) 0x t x t+ =′′ , x(0) = x(1) = 0

Or

A cell phone repairman finds that

the time spent on his job has an

exponential distribution with mean

30 minutes. If he repairs cell phones

in the order in which they come in,

and if the arrival of sets is

approximately Poisson with an

average rate of 10 per eight hours

day. Then the expected idle time of

the repairman is :

(A) 5 hours

(B) 4 hours

(C) 2 hours

(D) 3 hours

59. Let x(t) = f(t) + λ 

∫

,

where f(t) and k(t, s) are known

functions, a and b are constants and

λ is a parameter. If λi be the eigen

values of the corresponding

homogeneous equation, then the

integral equation has φn general :

(A) either many solutions or no

solution at all for λ  = λi

depending on the form of f(t),

(B) many solutions for λ ≠ λi

(C) no solution for λ ≠ λi

(D) a unique solution for λ = λi

Or

If a matrix of transition probability

is of order  n × n, then the number

of equilibrium equations would

be :

(A) n + 1

(B) n

(C) n – 1

(D) n – 2



31 [P.T.O.

DEC-30313/III

60. The value of 
2

!

x

x

 
∆     (taking interval

of differencing as unity) is ....................

(A)

( )1
2 ( 1)

( 1) !

x
x

x

− −
+

(B)
2 (1 )

(1 ) !

x x

x

+
−

(C)
2 (1 )

(1 ) !

x x

x

−
+

(D)

( 1 )2 (1 )

(1 ) !

x x

x

+ −
+

Or

The transition probability matrix of

a Markov chain with four states as

1, 2, 3 and 4 is :

1 1
0 0

2 2

1 1
0 0

P = 2 2

1 1
0 0

2 2

0 0 0 1

 
 
 
 
 
 
 
 
  

Then which of the following is

true ?

(A) chain is irreducible

(B) (1, 3, 4) are communicating

states

(C) (1, 2, 3) are communicating

states

(D) (2, 3, 4) is a closed set

61. Given the two points [a, f(a)] and

[b, (f(b)], the linear Lagrange

polynomial that passes through

these two points is given by :

(A) ( ) ( )
x b x a

f a f b
a b a b

− −
+

− −

(B) ( ) ( )
x b x a

f a f b
a b b a

− −
+

− −

(C) ( ) ( )
x b x a

f a f b
b a b a

− −
+

− −

(D) ( ) ( )
x b x a

f a f b
b a a b

− −
+

− −

Or

In the context of vital statistics the
rate of a vital event is :
(A) The ratio of the total number of

persons exposed to the risk of
occurrences of that event to the
total number of occurrences of
the event

(B) The ratio of the total number of
occurrence of the event to the
total number of persons exposed
to the risk of occurrence of that
event

(C) The ratio of the mean of total
number of occurrences of the
event to the total number of
persons exposed to the risk of
occurrence of that event

(D) The ratio of the mean of total
number of persons exposed to
the risk of occurrence of that
event to the total number of
occurrences of the event
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62. A solid of revolution is formed by

rotating about the x-axis the area

between the x-axis, the lines x = 0

and x = 1, a curve through the points

with the following coordinates :

x y

0.00 1.0000

0.25 0.9896

0.50 0.9589

0.75 0.9089

1.00 0.8415

The volume of the solid formed using

Simpson’s rule is :

(A) 2.9192

(B) 2.8192

(C) 2.7192

(D) 2.6192

Or

The principal methods used for the

construction of abridged life table in

the context of vital statistics :

(1) Reed-Merrell method

(2) Greville’s method

(3) King’s method

(4) William-Farr method

(A) (1), (2) and (4)

(B) (1), (2) and (3)

(C) (1), (3) and (4)

(D) (2), (3) and (4)

63. A cubic polynomial which takes the

following values :

x f(x)

0 1

1 2

2 1

3 10

by Newton’s forward interpolation

formula is :

(A) 4x3 – 2x2 + 5x + 1

(B) 2x3 – 7x2 + 6x + 1

(C) 2x3 – x2 + 8x + 1

(D) 4x3 – 3x2 + 6x + 1

Or

In the following life table :

Age x Lx

90 16090

91 11490

92 8012

93 5448

94 3607

95 2320

96 1447

The ages of three men A, B and C

are 90, 91 and 92 respectively. What

is the probability that exactly one

of them will be alive in two years

time :

(A) 0.1452

(B) 0.3936

(C) 0.8548

(D) 0.6064
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64. The Fourier transform of 

2

2

te−
 is :

(A) 2/2pe

(B) 2/2pe−

(C) /2pe−

(D) 2pe−

Or

Given that the complete expectation

of life at ages 30 and 31 for a

particular group are respectively

21.39 and 20.91 years and that the

number living at age 30 is 41176.

What is the number that attains the

age 31 ?

(A) 40170

(B) 40176

(C) 40172

(D) 40178

65. Suppose that the function y(t)

satisfies the differential equation :

y"(t) + 2y'(t) + y(t) = 3te–t, t > 0

with initial values y(0) = 4,

y'(0) = 2. Then the Laplace transform

of y(t) is :

(A) 4 2

3 6

( 1) ( 1)
+

+ +p p

(B) 2

6 4

( 1) ( 1)
+

+ +p p

(C) 3 2

3 6 4

( 1) ( 1) ( 1)
+ +

+ + +p p p

(D) 4 2

3 6 4

( 1) ( 1) ( 1)
+ +

+ + +p p p

Or

A parallel system with three

components having constant failure

rate λ has the mean time to system

failure as 25 hrs then the value of

λ is :

(A)
11

25

(B)
150

11

(C)
25

11

(D)
11

150



34

DEC-30313/III

66. The inverse Laplace transform of :

1
( )

n
f p

p
=  exists only if n is :

(A) negative integer

(B) positive integer

(C) zero

(D) negative rational

Or

If the failure rate r(t) = 1
2t

− , then

the corresponding pdf is :

(A) 1
2 tt e

− −

(B) 1
2 2 tt e

− −

(C) 1
2 2 tt e−

(D) 1
2 tt e−

67. Consider the following statements :

(1) Fourier transform is linear

(2) The kernel of the Fourier

transform is e–pt

Which of the following is correct ?

(A) Only (1) is true

(B) Both (1) and (2) are correct

(C) Both (1) and (2) are false

(D) Only (2) is true

Or

A distribution F(t) with failure rate

function r(t) is said to have an

increasing failure rate average

(IFRA) if :

(A)
1
log (1 F( ))t

t
− −  increases with

t ≥ 0

(B)
1
log (1 F( ))t

t
−  increases with

t ≥ 0

(C)
1
log (1 F( ))t

t
−  decreases with

t ≥ 0

(D)
1
log (1 F( ))t

t
− −  decreases

with t ≥ 0

68. Which of the following is not

true ?

(A)
C

0, : 2 3z dz c z= − =∫
(B)

C
0, : 2 3zdz c z= − =∫

(C)
C

1
2 ,dz i

z
= π∫  C is simple closed

contour enclosing 0 and lying

in 
1 3

| |
2 2

z< <

(D)
C

2
dz

i
z

= π∫ , C : |z| = 1
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Or

Which of the following situations

suggests a process that appears to

be operating in a state of statistical

control ?

(A) A control chart in which no

points fall outside the control

limits and no pattern is present

(B) A control chart in which no

points fall outside the control

limits and some pattern is

present

(C) A control chart in which no

points fall outside the upper

control limits

(D) A control chart in which no

points fall outside the lower

control limits

69. Let f(x, y) be the vector field given

by :

2 2( , ) ( 2 ) ( 3 )f x y x y i y x j= − + +

Then the line integral of f(x, y) along

y = x2 from (–1, 1) to (1, 1) is :

(A)
2

3

(B)
1

3

(C) 1

(D)
2

3

−

Or

Variance formula of arrivals in the

service time of a customer of (M/G/1)

queuing model where 
λ

ρ =
µ  is :

(A) ρ2

(B) ρ + λ2.σ2

(C) ρ2 + λ2.σ2

(D) ρ + ρ2 + λ2σ2

70. The value of the line integral

( )2 2

C

2 5x xy dx y dy− −∫

where C is the path from (0, 0) to

(1, 1) along the parabola y = x2

is :

(A)
11

6
−

(B)
7

6
−

(C)
7

6

(D)
13

6
−
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Or

A repair facility shared by a large

number of machines has two

sequential stations with respective

rates one per hour and two per hour.

The cumulative failure rate of all the

machines is 0.5 per hour. Assuming

that the system behaviour may be

approximated by the two-stage

tandem queue. What is the average

repair time and the probability that

both service stations are idle ?

(A) 3.66 hours and 0.625

(B) 2.66 hours and 0.625

(C) 3.66 hours and 0.375

(D) 2.66 hours and 0.375

71. Which one of the following is not

true  ?

(A)
C

1
2dz i

z
= π∫ ,

where C : |z| = 3

(B) 2

C

1
0dz

z
=∫ ,

where C : |z| = 3

(C)
C

2
dz

i
z a

= π
−∫ ,

where C : |z – a| = 3

(D)
C

0
3

dz

z
=

−∫

where C : |z – 2| = 3

Or

If orders are placed with size

determined by Economic order

quantity, then the re-order costs

component is :

(A) Greater than the Holding cost

components

(B) Either greater than or less than

the Holding cost components

(C) Less than the Holding cost

components

(D) Equal to the Holding cost

components

72. Let S be the set of numbers in

[0, 1] having decimal expansion not

containing the digit 3. Then m(S)

is :

(A) 0

(B)
1

3

(C)
9

10

(D) 1
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Or

In selective inventory control

techniques which of the following

statements are incorrect ?

(1) In ABC analysis, the inventory

items are classified into three

categories on the basis of their

usage values

(2) HML classifies items according

as they are high usage,

medium usage or low usage

(3) VED analysis deals with

classification of items on the

basis of their availability

(4) XYZ analysis is based on the

classification of items according

to their unit cost

(A) (2), (3) and (4)

(B) (2) and (3)

(C) (1) and (4)

(D) (1), (2) and (3)

73. Consider the following

statements :

(1) Every Borel set is

measurable

(2) Every measurable set is a Borel

set.

Then :

(A) Only (1) is true

(B) Only (2) is true

(C) Both the statements are

true

(D) Both the statements are

false

Or

The solution of recursive equation

in dynamic programming does

involve :

(1) backward computational

procedure or forward

computational procedure

(2) Two types of computations

according as the system is

continuous or discrete

(3) number of stages that provides

an optimum solution or there

is an indication of an

unbounded solution

(4) classical methods of

optimization or tabular

computational scheme to

achieve the optimum solution

(A) (1), (2) and (4)

(B) (1), (2) and (3)

(C) (2), (3) and (4)

(D) (1), (3) and (4)
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74. Which of the following is false ?

(A) Let {fn} be a sequence of

integrable functions. Then

lim inf liminf
n n

f dx f dx≥∫ ∫
(B) Let {fn} be a sequence of non-

negative measurable functions.

Then

lim inf lim inf
n n

f dx f dx≥∫ ∫

(C) Let {fn} be a sequence of

measurable functions such that

|fn|≤ g, where g is integrable,

and let lim nf f=  a.e. Then f

is integrable and

lim n
f dx fdx=∫ ∫

(D) If {fn} is a sequence of non-

negative measurable functions

such that {fn(x)} is monotone

increasing for each x, and

f = lim fn, then lim
n

fdx f dx=∫ ∫

Or

Which of the following is not correct

in dynamic programming

problem ?

(A) When classical method is used

in solving a dynamic

programming problem, the

objective may be linear or

non-linear, but the constraints

must be non-linear

(B) Dynamic programming deals

with the time dependent

decision-making problems

(C) Linear programming problem

can be solved by using dynamic

programming approach

(D) Optimum solution in dynamic

programming problem depends

on the initial solution
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75. Let � �X, S, µ  and � �Y, J, ν  be

σ-finite measure spaces. Which of

the following statements about

product measures is false ?

(A) If  µ and ν are complete

measures, then so is µ × ν

(B) If f∈L'(µ) and g∈L'(ν), then

f g ∈ L' (µ × ν)

(C) If f∈L'(µ × ν), then the order of

integration for f is

interchangeable

(D) In Fubini’s theorem for

 f∈L'(µ × ν), the requirement of

σ-finiteness of µ an ν is essential

Or

In the study of decision-making

under uncertainty which statement

is incorrect ?

(A) Laplace criteria converts a

“problem under certainty” into

a “problem under uncertainty”

(B) Events are also called states of

nature

(C) Opportunity loss in the pay of

matrix is also called conditional

pay-off

(D) The decision-maker has no

idea about the possible

states of nature and their

probabilities
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ROUGH WORK


