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This Question Booklet contains 40 Multiple Choice Questions
followed by 10 Short Answer Questions.
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Attempt as many MCQs as you can. Each MCQ carries 3
{Three) marks. 1 {(One) mark will be deducted for each incorrect
answer. Zero mark will be awarded for each unattempted
question. If more than one alternative answers of MCQs seetn
to be approximate to the correct answer, choose the closest one.
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Answer only 8 Short Answer Questions. Each question carries
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Blank 5 (Five) pages attached with this booklet shall only be
used for the purpose. Answer each question on separate page,
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01.

02.

03.

Whicly 1s not true for reactions EI'_)_\' ;ht" %g mechanism 2

(1 vroceeds through o backside attack and results in imversion

(21 1ends to proceed with weak nucleophiles solvents like CH OIlL,
1,0, CHLCH,OIL.

(o rate of reaciion procecds from primary (fastest) » secondary =
Lertiary {slowest)

{1) occurs in one step

Which is the maun product of the following reaction ?

N McOl
I \/\‘c:f + NaCN ——"»

M M\ 2y M\

- b By
() M{'f(')/ M\ (4) XNy

Which of the following conditions is necessary for a reaction to be

spontancous ?
sur

(1] 48,20 (2) AS,,>0

(3)  AS,, +* a8 >0 (4} AS, * aS,, <0

ELLI 5% s

Dead organs are generally stored in formalin. Formalin is -
(1} aqueous formaldechyde {2) aqueous ferrous sulphate

{3)  aqueous formic acid (1)  aqueous ferric alum
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05.

06.

07.

08.

Regarding “carbon credits”. which one of the following statement is

not correct :

(1) The carbon credit system was ratified in conjunction with the
Kyato Protocol.

(2) Carbon credits are awarded to countires or groups that have
reduced greenhouse gases below their emission quota.

(3) The goal of the carbon credit system is to hmit the increase ol
carbon dioxide emission.

(4) Carbon credits are traded at a price fixed from time to ume by
the United Nations Environment Progrmme.

Ball bearings are usecd in bicycles, cars, ete., because :
(1} the actual area of contact between the wheel and axle is increased.

(2) the effective area of contact between the wheel and axle 1s
increased

(3) the effective area of contact between the wheel and axle is
reduced

(4) the actual area of contact between the wheel and axle 1s reduced.

During respiration, energy is released. It is stored in the form of :
(1) ADP (2) ATP (3) NADP {4} APP

Which of the following is known as Royal disease :
(1) Sickle cell anemia (2) Haemophilia

(3) Alzheimers disecasec (4) Colour blindness

The xylem in plants is responsible for :

(1) transport of water (2) transport of food

(3) transport of oxygen (4} transport of amino acids

S P.T.O.
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10. Two wires, of the same material, Have their lenghts in the ratio 1:2

11

12.

13.

14.

15.

and their diameters i the ratio 2910 1f both are stretched separately
by cqual weights. the ratio of increase in their lengths, L, Lo would

ba:

() 1:2 (2] 201 (3] 1:8 (4) &:1

Which of the following index is used Lo measure the exient of
preference for ages ending with O and & 2
(1] Mvers index (2)  Whipple index

(3} UN age sex accuracy index  (4)  All three

A married women having 2 still births and one live birth is said 10
have parity

(1) 1 (2) 2

{31 B {4) None of the above

Interval between survey point and last birth is called -
(1) Forward birth interval (2)  Open birth interval

(3} Inter live birth interval (4) Nonec of the above

In any country mortality rate is very high, the pattern of age-specific
death rate is :

(1l S shapped {2) J shapped
(3] U shapped (4) Interted U shapped

For the calculation of maternal mortality rate. The denominator is
(1) Total number of women in reprodutive ages
(2} Total number of pregnancies in given time

(3] Total number of live births in given time

{4)  Total population in given time
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17.

18.

19.

20.
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Bias of ratio estimater 1s
(1 cov. [v.x) (2) -cov.[¥R)

(3) —CU&%(RQJE (4) UO\"-(R’EJ*R

The Bowley’s formula for proportional allocation is

NS,
(1) nuNS (2) na 0
3) n, a S, (4} n o N

When an investigator wants a sample containing m units which possess

a rare attribute, the appropriate sample procedure is :

(1) SRSWOR (2) Stratified Sampling
(3) Inverse Sampling (4) Syotematic Sampling

If the sampie values are 1, 3, 5, 7, 9 the S.E. of sample mean is :

1) @ 142
@ 2 @ 5

The variance of the warner's RRT model is given by :

Tt[l—n)+ P(1-P) x P
(1) I 11(21:’—1)2 (2) -rIJr;
Pr (1-P)(1-x) _x+P
{3) . + L (4) n(l- n)

7 P.T.O.
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21. On the basis of random sample By By oy x_of size n from

The maxtmum likelihood estimator of ¢

)X 2) 2Xi
v
(3) Z‘X}) (4) Median (Xi)
_ (tl) _
22. Cramer - Rao inequality provides a lower hound 1) - 1o the varniance
of the estimator of Y (0) wherc is estimator is :
(1} Consistent for (2) Sulficient for
{3)  Unbaised for (4} None of the above

23. Under general conditions the estimators obtained by the method of
moments are

(1} Always normal and efficient

(2)  Asymptotically normal and efficient

(3) Always normal but not in general efficient

(4)  Asymptotically normal but not in general efficient

24. The Basu’s theorcm states that is $(X) is a complete sufficient statistics
for ¢, then any ancilliary statistics A (X} is independent of S

(1) The converse is true
(2} The converse is not necessary true
(3] The converse 1s never true

(4)  None of the above
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25.

26.

27.

28.

T (x)=T (x,, o 3 '.....x”} be an unbaised .cstilrllal'tm‘-of Y (t;))‘\\"ht‘l"f:
0« (H) then ;

(1} Y may be vector valued

(2) Y may be only real valued

(3] Both (i) and {ii) are true

(4] None of the above

In a fertilizer experiment the doses of the fertilizer tried were 0, 20,
40, 60 and 80. Using the yield data by principle of least squares, the
following model was fitted :

Y =25+4.50 F - 0.05 F?

Where F 1s the fertilizer dose, which one of the following is the best
(1) 80 (2) 60

(3) 45 (4) 40

Consider the followirng statements :

(A) Analysis of variance is a systematic procedure of partitioning the
total variation present in a set of data into a number of
components associated with the nature of classification.

. G .th g .
(B) Ina linear hypothesis model the true value of i" unit is a linear
combination of a fixed effect treated as contrasts .

Which of the statement given above is/ are correct ?
(1} A only (2) B only
(3} Both AandB (4) Neither A nor B

Under the Guass-Markov model, if 4'p is an estimable function of B
then consider the following statements :

(A) » belongs to row space

(B) . belongs to column space

Which of the statements given above 1s/are correct ?
(1) A only (2) B only

(3) Both Aand B {4) Neither A nor B

" P.T.O.
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29. Anwm contains 10 halls of which M are white and 10-M are black. To
test M o=5 seamst the alternative hyvpothesis that M s 6, one draws 3
bulls frony the trnwithout replacement. The null hypothesis is ceiccted
e sampic contalns 2 oor 3 winie balls, otherwise it s avcepled,
What will be the size of the test ?

(v 1/ (2) 2/ G
(31 175 () 172
30. Lot N —— be a random sample of size n from N (y, ¢’) where 4’

15 known. Using the method of Likelihood ratio test what will be the

critical region for the west of hypothesis H, @ n=y, against H >y,

5 & s
AT i o ._ 2 (% I . 2
111 % (‘X 2 “|-] e [2] \,-"I]] )
!,-];- 5°
B —(}% w)>z, (4) (R -u,) <z,
(8} n

31. Suppose you have a Beta (4, 4) prior distribution on the probability
0 that a coin will yield a ‘head’ when spun in specified manner. The
coin is independently spun ten times, and 'head’s appear fewer than
3 times. You are not told how many heads were scen, only that the
number is less than 3. The exact posterios density (upto a
proportuionality constant) for g will be :

(1) pl0/dataje 07 (1-6/°+106 (1-0)° +45 067 (1-6)°
(2} pd/data)a 6’ (1-0)" +100" (1-0)? +4506° (1-9)"
(3} pe/data)a(l-0)"+100" (1-0)" + 45 0° (1 - O

(4 pi/data)a(l1-0)7 +10600-0)"+450° (1 - @)

10
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32.

33.

34.

35.

36.

If A and B dre any two events of a random {-:x;)el"irﬁcnt_, then P{A/13) +
P(A/B)is

(1] equal 1o 0O

(2} less than ‘1’

(3) greater than ‘O’ but less than ‘1’

(4)  equai to ‘I”
For a distribution, the cumulants are given by :

K=ni{r-1)%tn>0

r

Then the characteristic function of the distribution is :

(1) ¢ (t) = (1 — i (2} & (t) = (1 —it)"
(3) ¢ (9 =(1-ig- (4) ¢ {t)=(1-it)-"

If A and B are two events, the probability that exactly ore of them
occurs Is given by :

(1) P(A}+P(B)-2P(ANB) {2) P(A)+P{B)-P{ANB)

(3) P(A)+PB)-2P(ANB) {4) P(A)+P(B)+P{ANB)

E (x/y=y) exists if :

(1) E(x) exists (2} E (ix]/V = y) exists

(3) E (y) exists (4} none of the above
¢ 3 2

Let (x,, x,, x)~N_(0, ¥) where Z= 3 4 1| then the distribution of
2 1 2

X+ 2%, - 3%, is

(1) N (0,9) (2) N {0,27)

(3) N (0,18} (4) N (0,25)

i P.T.O.
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37.

38.

39.

40.

TR X st B, 1R T N p,};} the distribution of N{x - |.1]| YR )
pE : ; :

(11 Chi - square with p dl.f.

(2)  Hotelling T2 with p d.0.

(3)  Chn - square with (N - 1) d.L

(4 Hotellng T with (N-1) d 1.

R =R1.23 ... pis sample multiple correlation cocfficient is computed

from a random sample of size N from multivariate normal population

with population muliiple corvelation cocefficient zero. The distribution
R- N-p

ol 1. g _p--l s

(1} = distribution with (N - p) d.1.

(2) - distribution with (N - p) d.{.

(3] F - distribution with {p - 1) (N - p) d.f.

(4)  Hotelling T/ with (N-p) d.1,

If there are n jobs to be performed one at a time on cach of m machines,
the possible sequences would be :

(1) (m)" (2)  (mf)"
(3) (™ (4) (nf)=

For a maximization problem, the objective function coefficient for an
artificial variable is :

(1) +M (2) -M

(3} zero (4) none of the given

12
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Short Answer Questions

Note: Artempt any five questions. Write answer in 180-200 words, Facly

question carries 16 marks. Answer cach question on separale page,
after writing Question Number,

Describe Singulate Mean Age at Marriage (SMAM) method Drieflv.

When do vou use indircct method for standardizing age composition ?
Explain this method.

Let <x >be a sequence of random variables defined by

obtain the values of «. if any, for which SLLN, hold for the above
sequence.

Give the algorithm of Gibbs sampler when the parameter vector has
three components.,

Let % %, 00 , X be a random sample from Poisson distribution with
parametor ¢. Considering Gamma distributions G (a, b) as prior
distribution for the parameter g, obtain the Bayes estimator of g
under squared error loss function.

Explain likelihood ratio test and show that it does not provide always
an unbaised test.

Write the Gauss Morkov lineov model. Under this model, show that
the least square estimates are the best linear estimators (BLVEs).

Obtain the expression of variance of Hansen-Huruitz estimator.

State and prove reproductive property of Wishart distribution.

10. Define crash time and crash cost.

13 P.T.O.
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