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1. If fisareal valued function which is continuous
and satisfies

f(x;yjzf(X);f(y),v % yeR,
£(0) = 1 and f'(0) = 2, then (5) is equal to
(A) -9

(B) 11

(©) 10

(D) 6

1
2. limL{@n+1)@2n+2)... 2n+n)n isequa to
n—o n

(A) 5%

® 4¢

© 2L

(D) 305

3. Let p(z)=ayg+az+...+a,z" and
q(z)=bz+byz* + ... +b,z"
be complex polynomials. If 4,5, arenon-zerocomplex

numbers, then the residue of % a ‘0 isequa to

(A)
(B) —~
(®)

(D) —=

4. Let Abeareal 3 x 4 matrix of rank 2. Then the
rank of A'A, where A denotes the transpose of A, is

(A) exactly 2
(B) exactly 3
(C) exactly 4
(D) at most 2 but not necessarily 2

5. If Aisab x 5real matrix withtrace15andif 2and
3 are eigenvalues of A, each with algebraic
multiplicity 2, then the determinant of Ais

(A) O

(B) 24
(C) 120
(D) 180

6. LetV bethevector space of twice differentiable
functions f on R satisfying f"-2f"+ f =0. Define
T:VoR?by T(f)=(/'(0), £(0)). Then Tis

(A) one-oneand onto

(B) one-— one but not onto

(C) onto but not one — one
(D) neither one — one nor onto

7. Theprobability that ateacher will giveasurprize
test during any classmeetingis3/5. If astudent isabsent
ontwo days, thentheprobability that hewill missat |east
onetestis

(A) 21/25
(B) 4/25
(C) 2/25
(D) None of the above
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8. Suppose that the variables x;, >0 and x, >0
satisfy the constraints x; + x, >3 and x; + 2x, >4 and

let Z =5x; + 7x,. Which of the following is true?

(A) The maximum value of Z is 21 and it does

not have any finite minimum.

(B) The minimum value of Zis 17 and it does

not have any finite maximum.

(C) The maximum value of Z is 21 and its

minimum vaueis 17.

(D) Neither has a finite maximum nor a finite

minimum.

9. The period of the function sin3% + | sin

(A) 2n
(B) 10x

© an

(D) 5n

10. Consider the power series Z z"
convergence of this seriesis i
(A) O
(B)
© 1
(D) area number greater than 1

11. Which of the followi ng istrue?
(A) T and 2

nlog ,, both converge

(B) Z— diverges but 2.

© X1 adX

nlog ., converges

nlog ,, both diverge

(D) Z— converges but 2 diverges

nlogn

5X
5

. Theradius of

X4

12. Theradius of convergence of the series
n!
(A) e
1
®)

©) 1
(D) 0

is

10
13. Let f(2)=Y Z".ZeC.If y:|Z-i|=2,
n=0

sblo

7

(A) 2mi(1+10i8)
(B) -30mi

©) 2mi

(D) O

isequal to

14. The co-efficient of é in the Laurent series of

sin2z .

IS
ZZ

(A) O
(B) 2
€ -1
(D) 1

15. The number of subgroups of Z/48Z is
(A) 4
(B) 8
(© 10
(D) 12



16. Let Gbeagroupand a, b € G such that order of
ais5and aba~' =b%. Thentheorder of bis

(A) 30
(B) 31
(C) 32
(D) 33

17. Suppose | is the group of integers and
H={3x:xel} isanormal subgroup of I. Then the
elementsof //H are

(A) {H,H+1,H+2}
(B) {H+1,H+2, H+3}
(C) {H,H+1, H+3}
(D) {H,H+1, H+4}

18. In the set of integers |, define a®b=a+b+1,
a®b=a+b+ab witha, bel. Then (I, ®, ®) isa
ring suchthat itis

(A) commutative

(B) anintegral domain
(C) afield

(D) None of the above

19. Let S: R® 5> R*and T : R* - R? be linear
transformations such that ToSisthe identity map of R,
Then

(A) SoT isidentity map of R*

(B) SoT isone-one but not onto

(C) SoT isonto but not one-one
(D) SoT isneither one-one nor onto
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20. Let M3(R) be the vector space of all 3 x 3 real
210

matrices. Let A:{O 2 OJ. Which one of the
0 0 3

following is not a subspace of M3(R)?
(A) {X e M3(R) : XA=AX}
(B) {Xe M3(R): X+ A=A+ X}
(C) {X e M3(R) : trace (AX) = 0}
(D) {X € M3(R) : det (AX) =0}

21. Let A and B be two nx n matrices such that
BA? + B? = [ — BA®, wherelisthen x nidentity matrix.
Which one of the following is aways true?

(A) Aisnon-singular

(B) Bisnon-singular

(C) A+Bisnon-singular
(D) BAisnon-singular

22. Which of the following is a subspace of R3?
(A) {(xy,9e R®: xyz=0}
(B) {(xy.9e R®: x—y=3}
© {(xy20e R :x+y+z=1}
(D) {(xy,9e R®: x+y=0}

23. Let W be the Wronskian of two linearly
independent solutions of the ODE:

2
2 a;sz + %
Then for al t, 3 aconstant ceR such that W(t) is
(A) ce™’
(B) ce /2
©) ce*
(D) ce™

+12y=0,1eR.
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24. Thenatureof 5, = o2 1S
Y
(A) elliptic
(B) parabolic

(C) hyperbolic
(D) None of the above

25. Theinitial valueproblem % =3y%3, (0)=0in
an interval around x = 0 has
(A) no solution
(B) unigque solution
(C) more than one solution

(D) infinite number of linearly independent
solutions

26. Itisnecessary to find cumulative frequenciesin
order to draw a/an

(A) Histogram

(B) Frequency polygon
(C) Ogivecurve

(D) Column chart

27. 1f oneregression coefficient of thetworegression
linesis greater than unity, the other will be

(A) greater than 1
(B) 1

(C) lessthan1
(D) 05

X6

28. If X and Y are independent gamma variates
with parameters u and v respectively, then the ratio
X/(X +Y) follows

(A) Beta distribution of type | with u and v

parameters

(B) Beta distribution of type Il with p and v
parameters

(C) Gamma distribution with parameters p
and v

(D) None of the above

29. 1f X~ N (0, 1), then the pdf of Y= | X| is
(A) gy(y)=e‘); b, y20
(B) g,(»)=v2/n e/, y>0
©) g,()=2/m 2, y20
(D) None of the above

30. If Xand Y areindependent Poisson variates, then
the conditional distribution of X given X+, is

(A) normal

(B) binomia

(C) hypergeometric
(D) Poisson

3l. Let E and F be two independent events
with  P(E/F)+ P(F/E)=1, P(ENF) :% and
P(F)<P(E). Then P(E) equals

(A)
(B)
(©)
(D)

Bl W = W=



32. Let therandom variables X and Y have the joint
pmf p(x, y), then its distribution function is

i1x; <x j5yj'2y
(A) F(x,y)= p(xi’yj)
i=1 j=1
itx;j>x JiVj<y
(B) F(xay): P(xiaJ’j)
i=1 j=1
P1X; > x j5yj'2y
(C) F(xay): P(xiaJ’j)
i=1 j=1
i1x; <x j5yj'§y
(D) F(xay): P(xiaJ’j)
i=1 j=1

33. The standard chi-squared test for a 2 by 2
contingency tableisvalid only if

(A) altheexpected frequenciesaregreater than
five
(B) both variables are continuous

(C) at least one variable is from a normal
distribution

(D) None of the above

34. LetXbearandom variablesuchthat £| X | <.
Then E| X —c| isminimized if we choosec isequal to
(A) the mean of the distribution.
(B) the median of the distribution.
(C) the quartile deviation of the distribution.
(D) the standard deviation of the distribution.
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35. Thetest statistic for testing the significance of an
observed partia correlation coefficient is

rNn—2
N

N234. . (k+2)
Nn—k-2

“N234 .. (k+2)

N34, (k+1)

o ik

2
1_”12-34‘“(k+1)

71234 ... (k+2) i_1

(D) (

2
1-n334 (k+2))

36. Anexperiment is conducted under thefollowing
circumstances:
(&) whenthereare pairs of observationson two
things being compared.
(b) for any pair, each of the two observationsis
made under similar extraneous conditions.

(c) different pairs are observed under different
conditions.

In such a situation which test can be used?
(A) Paired t-test
(B) Signtest
(C) Median test
(D) Independent t-test

37. Homogeneity of several variances can be tested
by
(A) Bartlett's test
(B) Fisher'sexact test
(C) F-test
(D) t-test
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38. Let X X, be arandom sample of size n

.....

drawnfromR(0, 0). Define 71 = X(,,), I = X1y + X(n)-
Then which oneis correct?

(A) T, isconsistent but not 7, .

(B) T, isconsistent but not T .
(C) Both are consistent.
(D) None of the above

39. Asymptotic distribution of U statistic is

o )

mn mn(m+n—1)

)
)
)

40. The datistic t for testing the hypothesis p =0
based on a sample of size n from abivariate population
has degrees of freedom

(A) n

(B) n-1
(©) n-2
(D) n-3

mn mn(m+n+1

(B) N(z’ 2

mn mn(m—n-1)

© N(T’ 12

mn mn(m—n+1)

(D) N(z’ 12

41. If in alinear programming problem the number
of variablesin primal isn, and the number of constraints
initsdual ism, then

(A) m=n
(B) m>n
(C) m<n
(D) m+n-1>0

X8

42. Gameisasituation where
(A) players have same objectives.
(B) players have conflicting objectives.
(C) players have no objectives.
(D) None of the above

43. The demand for an item is deterministic and
constant over the time and it is equal to 2400 unit per
year. The per unit cost of theitem is 50 while the cost
of placing an order is%Z 5. Theinventory carrying costis
20% of the cost of inventory per annum and the cost of
shortage is< 12 per unit per year. When the stock outs
are permitted the optimal ordering quantity is

(A) 33 units
(B) 66 units
(C) 181 units
(D) 88 units

44. When the equipment starts deteriorating with
respect to time, its maintenance cost gradually
starts/remains

(A) decreasing
(B) constant
(C) increasing
(D) zero
45. Under the proportional allocation, the size of the
sample from each stratum depends on
(A) total sample size
(B) sizeof the stratum
(C) population size
(D) All of the above

46. A populationisperfectly homogeneousinrespect
of a characteristic. What size of sample would you
prefer?

(A) A large sample
(B) A small sample
(C) A single sample
(D) Noitem



47. Snowball samplingisa

48.

(A) Random sampling
(B) Cluster sampling

(C) Non-random sampling
(D) None of the above

Inthe ANOVA, treatment refersto
(A) experimenta units

(B) different levels of afactor

(C) afactor

(D) None of the above
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49. The Standard Error (S.E.) of any treatment mean

isgiven by for RBD

(A) SE. (§)=sg,i=12,...,1t

(B) SE. (%) =sg/r,i=1,2,...,t

(C) SE. ()=sg/r*'?,i=12,...,t

(D) SE. (§)=sg/Nr.i=12,...,¢
where s stands for sum of squares due to error
and r the no. of replication

50. For a factorial experiment with three factors
N, PandK, eachattwolevels, thekey block of areplicate
is given below:

D | pk | nk | np

The confounded effect is
(A) pk
(B) np
(©) nk
(D) npk
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