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l. 
If A andB are any two events, subsets of 
san1ple spaceS, and are not disjoint then 
P (AuB) = ? 

A. P (A) + P(B) + P (An B) 

y. P(A) + P(B) - P (AnB) 

C. P (A) + P(B) 

D. P (A).P(B) 

2. A bag contains 4 Red and 3 Blue balls. Two 
drawings of 2 balls are made. Find the 
chance that thl' first drawing gives 2 red 
balls and second drawing gives 2 blue 
balls, if the balls are not returnt>d. 

A. 2 
-
49 

B. 2 
7 

C. 3 
-
10 

loa 

~ 3 
? -
·JO 

3. A random variable 'X' has the following 
>robability function . 
X IOi l l2l3l 4l5 l6 17 
p(X) I o I k I 2k I 2k I 3k I kz I 2k~ I ik=+k 

Then the value of'k' is equal to· 

A. -1 

IT 1 
10 

C. +1 

D. - 1 

10 

4. Let ·x' be a random variable. Then for 
{ h-~· x > o 

f(x) = 0 ~th ~rwise to be density function. 

k must be equal to-

~ 2 

B. 1 
2 

C. 0 

D . 1 
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5. 
For any two events A and B 
P[(.-\ ~"'~ B) u (B ~"'~ A )] is equal to-

X. P( ~\) + P(B) - 2P(AnB) 

B. P(A)+ P(B) + 2P(A ~"'~ B) 

C. P ( .. -\ ) + P (B) - P (.A t\ B) 

D. P(A) + P(B) + P(A ~"'~ B) 

6. 
lfX1, X2, .. .. Xn are random variables, then 
E(X1 + X2+ .... + X."l) = ? 

A. E(X1). E(X~).EOG) .. .. E(Xn) 

B. E(X1) + E(X2) + E(X3)+ .. .. + E(Xn) 

y E(X1) + E(X2) + E(X3)+ .... + E(Xn) if all 
the expectations exist 

D. E(X1) - E(X2) - E (X3) .... - E(Xn) if all the 
expectations exist 

7. For two random variables X and Y, the relation E(XY) = E(X).E(Y) hold good-/tr X andY are statistically independent 2) If X andY are statistically dependent 

3) For all X andY 4) lfX andY are identical 

8. If X is a random variable and 'a' and 'b' are constants, then E(ax + b)= __ , provided all the 
expectations exist. 

I) a E(X) 
3)E(X) + b 

9. Mcx(t) = __ , c being a constant. 

1) Mx(t) 

/{Mx<ct) 

10. If X is a random variable andf(x) be the 
probability function, then subject to the 

convergence, the function L e11

f(x) is 
known as-

IY l\1oment generating function 

B. Probability density function 

C. Probability distribution function 

D. Characteristic function 

~E(X) + b 
4) a + b 

' .) Mc(tx) 

4) 0 

• 
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II. IfF is the distribution function of the random variable X and if a< b, then P(a <X :5 b)=? 

• I) P(X =a)+ [ F(b)- F(a)] ~(b)- F(a) 
3) F(b)- F(a)- P(X = b) 4) F(b)- F(a)- P(X = b) + P(X =a) 

12. If f(x. y) is the joint probability density 
function. then the marginal density 
function of X. f(x) is: 

A. .o 
LJ(x, y)dy 

B. J: f (x,y)dy 

• "' J:f(x,y)dy 

D. [J(x,Y)dx 

13. If Xt, :M, .... Xn is a sequence of random 
variables and if mean !J n and standard 
deviation On ofXn exists for all nand if On 

~o as n ~ ':T:, then· 

;r X,.. -Jl,~O asn~oc 

B. X,- Jl, ~constant as n ~ oo 

C. X -Jl ~1 as n~oc 
n " 

D. X " X "-Jl"~- ,. as n~oc 

14. If {Xn} is a sequence of independent and 
identically distributed with E(Xi) = !l and 

V(Xi) = o2 andletlim d- = 0 , then: 
n-+r n 

~ , X, ~J.l 

B. x,.~o 

C. X~·l 
" 

D. X"-J.l~l 
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• 
15. 

If X 
p 

>c , a constant then E(Xn - c)2 n 

converaes to-5 

~ Zero 

B. One 

C. Infinity 

D. Almost surely 

16. 

If X 
p 

>Xand Y 
p 

>Ythen aXn n 11 

con ve.rges to-

y. aX, if a real 

B. Xn: if a real 

C. Xn+ 1, if a real 

D. Xn+ Yn, if a real 

17. lf X,' s are i.i.d with mean J.l t and variance 

cri (finite) andS, = f. X, then: 
•• I 

A. limP[5 · - E(S. ) s; 0] ~ 0 · 
•-.= ~,·ar(S,) 

B. Lm P[ 5• -f.(S. 1 :S 0] -4 1 
""'' JYu(S. 1 

It LmP[s.-E(s. ,<oJ-.!.. 
,._., Jnr(S,) - 2 

D. hmP[ s, -E~·> s o ]-0.6728 
,_...,, ~•ar(S.) 

18. 

If xa L 
>X,Yn 

L 
>C then 

X L X n 
~ if. y c I , C is a constant and not equal to zero 

B. C is equal to zero 

C. C is closed 

D . Cis bounded 
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• 
19. 

J gdFn ~ J gdF iff Fn \\ )>F if g is: , 
;E Continuous and bounded 

B. Continuous and unbotmded 

C. Continuous and almost surely 

D. Continuous everywhere 

20. WLL!\ holds iff the following condition is 
satisfied: 

~ 
n 

lim L:PJ X . :;e x:J -t 0 
I 

.. 
B. lim L pp;:,. = X~ ] -t 0 

I 

<. 

c. lim L P[X. ~ x:J -t 1 

n 

D. lim LP(Xn ~ x:J -4 ~ 
1 

21. IfXk's are independent and identically 

distributed random variables then 
5

n ---+ c 
n 

almost surely iff E I xI < 00 then E(X) is a-

A. Infinite number 

IY Finite number 

C. Less than infinite 

D. Greater than infinite 

22. C!31 is sometimes stated as the convergence of
J"rBinomial to normal distribution 2) Normal distribution 

4) Poisson distribution 3) Exponential distribution 
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23. If {Xk} be a sequencyofi.i.d random 
variables with E(Xk) = 0 and o(X~r) = a< 00 

} } d. ·1 • f . f ...In (Xn) • t 1en t 1e 1strnutwn unctwno 1s 
a 

converges to-

,X. Standard normal distribution 

B. Binomial distribution 

C. Poisson distribution 

D. Exponential distribution 

2-t Binomial distribution applies to-
1) Rare events 2) Repeated three alternat ives 

/Repeated two alternatives 4) Repeated four alternatives 

25. M~e of binomial distribution when (n+l)p is au integer is: 
~m and m-1 (two values) 2) m (one value) 

3) m - I (one value) 4) m and m+l (two va lues) 

26. The property of consistency ensures that the difference between the estimator and the parameter 
would become smaller and smaller in probability sense as: 

I) n is equa l to zero 
3) n is large 

2) n is very small 
""'n increases indefinitely 

27. For a binomial distribution, \'ariance is: 
I) Greater than mean 2) Equal to mean 

~Less than mean 4) Not equa l to mean 

28. If X andY are independent Poisson 

variates then the P ( X~Y ) is: 

;. Binomial distribution 

B. P oisson distribution 

C. Negative binomial distribution 

D . Hype rgeometric distribution 

29. T} e distribution which has a variance larger than the mean is: 
A""Negative binomial distribution 2) Binomial distribution 

3) Poisson distribution 4) Hyper geometric distr ibution 

• 
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30. The probability generating function of 

• negative binomial distribution is: 

A. 
p 

(1-qs) 

I [(l!qsJ 
c. P' 

(1-qs ) 

D. 
_P_ 
(1- qsJ' 

31. The momenr recurrence formula for 
negative binomialdistri.butionJ..Ir+l is: 

A. ( ~. rk ) dP.,. p~llt 

B. (~ k ) -+-~ -1 
dq p2 ' 

C. ( ~ rk ) q dP+ p% ~.-1 

/. (~ ~ ) q dq+ pz ~, -1 

32. The 1-<b factorial moment in hypergeometli.c 
distribution is: 

:\I' ' n 
A. --

::-.,""' 

B. 
~f'J n( ') 
---
~ 

~ 
11 ' n 

.,, 

~· 

;\In 
D. -

~ 

33. The rejectable quality level is : 
I) The quality level having a probability of 2) The average percentage defective in the outgoing 
acceptance products after inspection 

3) The maximum proportion of defectives, which the ~roportion of defectives, which the consumers finds 
consumer finds definite ly acceptable definitely unacceptab le 

34. For large values of a in normal distribution, the curve tends to-
1) Peak ~ latten 
3) Semi peak 4) Sharp peak 
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35. 
Normal distribution is a limiting case of 
Poisson distribution when-

;r. A~ ':f) 

B. )v ~l 

C. A~O 

D. l~-x 

36. IfX1 and X2 are independent cauchy variate then X1 +X2 is a -

37. 

I) Normal variate 

~Cauchy variate 

For a Beta distribution first kind 
4{ ,- - Jl / ( Jl + v + 1) . 

J.lv(J.l +v + 2)2 1s the value of-

A. lla ,. ~1 

C. ~2 

D. It 

38. For a Beta distribution of second kind ~' 

is: 

A. 
(~-r~ 
.fo.~ 

·-
-.fo..F B. 
~ 

1 .J(IF0J8 
.Jl-F 

D. 
.jf)Je) 

Fr+i 

2) Uniform variate 
4) Gamma variate 

• 
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• 
39. 

The 1nean of exponential distribution is: 

A. e 
B. e~ 

;/. 1 
-e 

D. 
1 
ff 

40. 
Moment generating function of gamma 
distribution is: 

A . (1 - etri. ,It I< 1 

~ (1- t f }.' It I< 1 

C. (1-A.ft) ltl > l 

D. (1 + rr i. ,Jrl > 1 

The r th moment ofWeibull distribution is: 

A. ~(r + l ) 

~ 8 
C. ~ 

1 

D. .Jc + 1 

42. 
Gamma distribution tends to normal 
distribution as-

A. A ~l 

y. ,.. 
A~ OO 

C. l·~ ~o 

D . "' A~ -~ 
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43. If X follows cauchy distribution then X2 follows
!) Cauchy distribution 2) Normal distribution 
~Beta distribution of second kind 4) Beta distribution of first kind 

44. The linear combination of independent normal variate is a-
~Normal variate 2) Uniform variate 
3) Beta variate 4) Gamma variate 

45. An estimatortn = t(xt,X2, . .. Xn) drawn from 
a sample of size n is said to be an unbiased 
estimator of a population parameter e if-

I/ E(tn) = 8 

B. E( tn) > 8 

C. E( t n) < 8 

D. E< t!l ) "# e 

46. 
Anestimatortn = t(x1,X2, .. . xn) basedona 
sample of size n is said to be negatively 
biased estimator of a population parameter 
e if-
A. E(t !l ) = e 

B. E (tn) > 8 

~ E(tn) < 8 

D. E(t n) * 8 

47. For Cauchy distribution variance of 
Median is equal to· 

~ 

A. 
1t-
-
2n 

I/ 
. n· 

-
4n 
~ 

c. 
it' 
-
4 

D. 
1t2 
- , 
n 

• 
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• 48. If tt is the mostefficient estimatorwith 
va riancevt and t2 is any otherestimator 
with variance v2. then the efficiency E of t2 

is de fined as-

A. 
,. 2 

't 

I ,.l 
v~ 

C. "
2 xlOO 

'I" I 

D. ~xlOO 
"2 

49. An estimator tn is said to be sufficient for 
estimating a population parameter e, if 
the joint density function of the sample 
values ca n be expressed in the form-

"' y. L(x1,x2 ,. .. x., ;8 ) = L1(tn,8 ).L 2(x1 ,x2,.- -':n ) 

B. L( :tl>x2 , .. . xn ; 8 ) = L 1 ( tn, 8).L 2( x1 , x2 , ... X n, 6) 

C. L(x1 ,x2 , ... xn ;6) = L1(6).L2 (x1 , x2 , ... xn ) 

D. L(x1 ,s 2 , ... xn; 6) = L1(tn).L2(x1 ,x2 , ... xn , 6) 

50. If tis a sufficient estimator for the parameter 9 and if \j/(t) is a one to one function oft, then \j/(t) is 
__ for \j/(9)-

51. 

I) Unbiased 
3) Consistent 

Letxt,X2, ... Xn be a random sample from a 
population with probability de nsity 
function f (x,9) = 9x&-1: 0 <X< 1.9 > 0 , then 
the sufficient estimator fore is: 

~ 

A. .L:X. 
.-1 

I 
n n x. 

i•l . 
C. 9f1x, 

·· 1 

n 

D. e:2>. 
·- 1 

2) Efficient 

~Sufficient www.upscstudymaterials.com



52. In Cramer-Rao inequality, the amount of 
information on 9 supplied by the sample 
(XI. lt:l, .. Xn) is: 

A. 1(9 - Ec5llogL ) , ae 

I Il6j =E(~ IogLJ 

c. !(9) = E( !llogL) 

1(9)= 
I 

D. E( 0 logL l 
.00 ·' 

53. Let 9 be an unknown parameter and t 1 be an unbiased estimator of9, ifvar(t1) ~ var(t2) for t2 to be 

any other unbiased estimator, then t1 is known as-

54. 

~inimum variance unbiased estimator 
3) Consistent and efficient estimator 

Let X andY be ra ndom variables such that 
E(Y) = !l and Var(Y) = o 2 > 0 

Let E(~ = x) =cp(x). Then: 

~ E[cp(X)] =~and 'rar[cp(X)] ~ \ar(Y) 

B. E[q>(X)] = ~and ,·ar[cp(X)] = nr(Y) 

C. E[ cp(X)] = Jl and var[cp(X)] ~ ,-ar(Y ) 

D. E[cp(X)] > Jl and -.ar[cp(X)] ~ nr(Y ) 

2) Unbiased and efficient estimator 
4) Unbiased, consistent and minimum variance 
estimator 

55. If a statistical hypothesis specifies the population completely then it is termed as-

6 mple hypothesis 2) Composite hypothesis 
3) Null hypothes is 4) Alternative hypothesis 

56.)~ probability of Type I error is denoted by-

3) ~ 

2) I -a 
4) I - p 

• 
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• 57 . 
The critical region 'w' is the rnost powerful 
critical region of size a for testing H0: e = 80 
against~ : e = el if-
A. P(X e w I H0 ) = a. andP(X e w I H1) 5P(X e w 1 I H1) 

.... 
y P(:X e ,,. / H0 ) =a. and P(X e w- I H 1) ~ P(X e \\"1 / H J 

C. PrX E \ '\." i Ho) =a. and P(X E w I Hl) = P(X E \'\."1 I H I} 

D. PlX e w I H0 ) =a. and P(X e w I H1) * P(X e w 1 I Ht) 

58. Let P be the probability that a coin will fall 
head m a single toss in order to test 

Ho:P = ~ against H t:P : ~ The coin IS 
- 4 

tossed o times a nd Ho is t't'jected if more 
than 3 heads are obtained. Then the 
probabllnyof Typt' I ttm>r is 

II 3 
16 

B. 
81 -
128 

c. 4i 
128 

D. 13 -
16 

59. If x 2: l is the critical region for testing 
Ho · 6 = 2 against the alternative ~ · 6 = 1 on 
the basis of single observation ti-om the 
pop1.1la cion f(x,El)= Oe~ ,x ~ 0 . then the 
value of Type I error is: 

it 1 ..... 
e . 

B. 
e~ - 1 
-~-

e 

c. e -· 
D. 1-e .... 

60. 
Under certain condition, -2log~ A where A. 

is the likelihood ratio test, has: 

IY. An asymptotic Chi-square distribution 

B. 
Normal distribution with parameters 
Jl and o" 

C. N (O, 1) 

D. Poisson distribution 
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61. If pis the probability of type II error, then (1- JJ) is called ___ of tbe test. 

I ) Power 
3) Level of significance 

62. If two indepe ndent random samples with 
samplt> sizes 111 and n~ respectively from 
the same popula tion with standard 
dt>viation o, then the 95% confide net> 
rnterval for the difference between the 
mt>a ns 1s: 

~ r R. Jrf) ~ - '!: , · L96 o - -•Y, · :l" -196o - - -
\ "s ": n, n: ) 

B. (<!, -t,)- 1 96~.!. • .!. ,(!, - X, )+196P.-·~) 
n1 n: n1 n: 

c. l ~- H ?- nJ r1- t., - - ~Sc --, r, - 1: - -5Sa ---
n1 n! n1 n: 

D. ','1, -x, ,- 2 osJ..!. .. }_ .c:r, -~ -.. 2.os~.!. + ~) 
nl ~ nl :"1: 

63. A sample is said to be a small sample if

~n <30 
3) n < 20 

64. Non parametric tests are useful only when
~Location parameter is of interest 

3) Sample size is large 

65. The Kolmogorov statistic is used for
I) One sample problem 
3) Distribution is known 

66. Usingthe techniqueoffactorial 

move ments for the dis tribution fl,u , the 
mean is usually found to be-

v mt 
-
K 

' 
B. 

mt· 
-

1\: 

c. m t3 

-
::-J 

D. 
mt' -
N 

~ower function 
4) Consumer's risk 

2) n 2: 30 
4) n < 15 

2) Scale parameter is of interest 
4) Sample size is small 

~Two sample problem 
4) Distribution is not known 

• 
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• 67. The test statis tic in the case of Ma nn 
Whitney sta tis tic in the ca se of large 
sample is: 

II 
l"-~ 

z- ? 

/mn N -1 

" 12 
t.: _ mn 

B. z--w-
'\ 

t: _ m 11 

C. z - ? 
~mn f ~- I 

D. 
c 

Z=J;; 

68. Tj e percentage of operating time that an equipment is operational is called as : 
;'fT ime avai lability 2) Equipment avai lability 

3) Mission availability 4) System availability 

69. In SPRT, a and pare fixed constants where as the sample size n is not fixed but regarded as-

I) Normal variable 2) Poisson variable 
/ Random variab le 4) Type I error 

70. Relative efficiency in non par ametric tests is the ratio of-
1) Power oftwo tests 2) Size o f two tests 

/ Size of the samples 4) Size of the tests 

71. The confidence interval based Wilcoxon test leads to same results in the case of-

I) Median test 
~Mann - Whitney test 

72. A one sided two-sample ma ximum· 
unidirectional-deviation test is based on 
the statistic: 

A. D~ =Ivlin[sm(x)-s0 (x)]-l 
n 

~ n:..., = ~Iin[sm(x) -s..(x)] 
" 

c. n:.,tl = ).Iax[s.., (x) - sn(x)] 
n 

D. n: .n = n!fax[ sn (x) - sm(x)] 
n 

2) Run test 
4) Kolmogorov test 
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73. The distribution of m under the null 
hypothesis H 0 : ~ (x) = f2 (x),thenthe v(m) 

under hypergeometric dis tribution in the 
case of median test when N is: 

I n1n2(1' + 1) 

4...'>:' 

B. ~1¥'\l 
4 

c. n1u2 (1:': -1/ 
4 

D. 
n1n 2N 

16 

74. Let Yt, Y2, Y3 be observed random 
variables such that 
yl = el + El, y 2 = el + e 2+ €2, Ya = e2+ Ea 

e,- ~(O, cr~ ) . Find which one of the following 
is not linearly estimable? 

A. el 
B. 9z 

~ es 

D. eland e~ 

75. In the general linear model Y = XJl + E, if the 'X' matrix contains only the constants 0 and 1, the 
model is called-

I) Regression model 
3) Analysis of covariance model 

~Analys is of variance model 
4) Weighted least squares 

76. In the general linear model Y = XJl + E, to test the linear hypothesis H0 : HJl = 0, the likelihood ratio 

statistic follows-
~- distribution 

3) Chi-square distribution 
2) t- distribution 
4) Gamma distribution 

77. For a normal distribution the mean 
deviation about mean is approximately 
given by-

41· 
4 
-(j 

5 

B. 
5 
-cr 
6 

4 
-cr 
3 

D. 
4 
-cr 
9 

• 
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• 78. Let Y1,Y2 ...... Yn ben independent 
observations from a population with Mean 
f.1 and Variance o~ then the BLUE of Jl is : 

A. 
yl + Y, 

2 

B. 
yl + Y2 + .... + Y,. 

n- 1 

IY y 

" 
D. L: Y, 

··1 

79. Choose the correct option: The estimate of pin the linear model. 
I) Maximizes (Y- X~)' (Y- X~) 2) Minimizes the like lihood 

/Minimizes (Y- X~)' (Y - XP) 4) Is biased 

80. Under Gauss - Markov theorem BLUE and OLS are-
! ) Not equal 2) Cannot be compared 
~Same 4) Greater than the other 

81. To test the hypothesis that the slope 
equals constant i.e Ho ~ x lllD 
H, ~ ~ 1310 • we use the test staustic: 

If t • 13, - J3 ,e - t - 2 

~· . 

B. t ... 13• - l3, ;. - t - 2 
~lS ,.. , • 

Su 

C. 
t - 13, - l3ao - I - 2 

- )IS.,. • 
-:rs;; 

D. 
t; Pt - P,o - t _ 1 

~rs... . 
:rs;;. 

82. The set of equations in the process of least square estimation are called-
!) Intrinsic equation 2) Simultaneous equations 
3) Homogeneous equation ~ormal equations 

83. The lt>ast square regression coefficient of 
x2a on xta is: 

_ s,a-x, ' 
D ... 
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• 
84. The vector x<L2)= x<1>. J.l(l)- p (X(l) • ,.atl>) is the vector of residuals of· 

I) x<2) from its regression on x< 1) /J x<1) from its regression on x<2> 

3) X( I) from its correlation with X(2) 4) x<2) from its regression on x(3) 

85. The sample multiple correlation coefficient 
R is: 

I 
a\. A;~ a 1 

au 

B. 
I: I -1 a 1 A11 a 1 

az: 

C. 
/:I -1 a I A22al 

2:2 

D. 
11 I a2 A22a,l. 

llu 

86. Let Xt. Xl .••. )(."be !'((p·component)vectors, 
and :o: is the mean vector. Then any vector 
b. 

:-: 
L (X.. -b)(x,. - b)'= ? 
o.•l 

I " })x .. -x)(x, - x)'+K(x-b)(x-b)' 
O•l 

:~ 

B. :[(x, -x!'(x. - i J +~(x-b) 
>•l 

" c. l:<x.- x)(x~- x J"-:-=f.rx,.- bliX..- h1' 
0.• 1 O•l 

II 

D. l:<x. -x)(:x,. -1)'+0-J- l )(x-b)(x-b)' 
Cl• l 

87. lfY =OX+ f, where X is a random vector, then £Y =? /J D EX+ f 2) DX + f 
3) EX + f 4) EX + D 

88. The multivariate normal density is: 

I 
-!p _! -~x-~-L)'l:- 1 (s-1.1 ) 

( 2n ) 2 I"L I 2 e 2 

B. 
1 1 ~ ':E-1( ) -p __ - X-1.1 ) X-1! 

(2n) 2 ILl 2 e 2 

1 1 1 . 
C. 

- o - :::(x-1.1 L · x-u l 

(2n;2-ILI2 e 2 · 

D. ( 2rr) ~ \2: ~~P e -~(x-~.& ) 'I ( x-~.& ) 
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• 89. If the m-component vector Y is distributed according to N(v, T), then Y' T -I Y is distributed according 
to-

1) X2 with m degrees of freedom ~Non centra l X2 with m degrees of freedom 

3) F with m degrees of freedom 4) Non centra l F with m degrees of freedom 

90. To test the hypothesis that~~ = !lO where ~o 
is a specified vector. the cn ticalregion 
~ .,-1 ) - ·~- UQ I L (X-~lQ 15 : 

I 2 
Greater than x (a l p 

B. 
2 

Less than xp(a ) 

2 
C. Greater than x 2 a ) p-

? 
D. Less than x~ (a ) 

91. For testing the null hypothesis ~(ll = ~m, 
the critical re gion is: 

)' T2 > 
fX t +K2-:2)p 

F X X l (tt) 
,XJ +:\2 - p-1 Pr I +- 2-p- · 

1 :\t +X_:!- .:! ·p 
B. T- < Fp K !\: 1 ( a ) 

:\t -'-:\:,2 -p-1 1" 1+. 2-p- . 

} :\ t- :\2-1 p 
C. T- > 

::--.:1 - ~1. -p Fpl;:.,:l-~2 -p (C.} 

., :-.;1 .,.:-.; :.2 - l ;p 
D. T- < Fp ~ +X l (CI.) ( :\J T~ 2 - 1) 1' 1 • 2 -p-

92. Which of the following entity does not belong to word proct!ssing'? 
I) Characters 2) Words 
~Cells 4) Paragraphs 

93. ___ is the lowest level of programming language where the information is represented as O's and 
l's-
I) FORTRAN 2) C 

/ Machine language 4) Asse mbly language 

94. trans lates a high level language program to a machine language program. 

~Compiler 2) Assembler 
3) Linker 4) A and 8 

95. READ (3, 10) MASS In the above FORTRAN statement, MASS is a __ _ 

I) Keyword ;lfvariable 
3) Constant 4) Symbol 

96. <, > and= are ___ operators. 

I) Arithmetic 
3) Logical 

~Relational 
4) Ternary 
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97. Lotus 1-2-3 is a ___ program. 

/ worksheet 
4) Application 

98. 

I) Word processor 
3) Database 

function is used to create shortcut formula in Lotus 1-2-3. ---
I) # 
3) @@ {~ 

99. key is used only in combination with the ten function keys to produl'e various line and box 
drawing characters in word star. 

I) Shift 2) Ctrl 

~A It 4) Page down 

100. ~---statement informs the compiler about the array variable, its size and arrangement of~uray 
elements. 

~DIMENSION 
3) MALLOC 

2) SIZE OF 

4) COMPUTE 

101. The technique of reducing the bloc.k size in the factorial experiment by sacrificing one or more etlects 
is known as-

I) Balanced incomplete design 
3) Lattice Design 

~(confou nding 
4) Strip-p lot Design 

102. For the 4 x 4 LSD, the sum of square due to error is 156.37, then Mean sum of square due to error is : 

I) 39.925 

~26.06 
2) 52. 12 
4) 27 .2 

103. Which one of the following is not the assumption of ANOV A? 
I) The effects of blocks, treatments and error are 2) The observations are distributed independently 
additive 

3 ) The observatio ns have drawn from normal /> Variance of the observations is not constant 

10-t In a 22 Factorial experiment, a0b0 = 18, a
1
b0 = 17, a0b 1 = 25 and a

1
b

1 
= 30, then sum of squares for the 

interaction AB is: 

I) 4 
3) 6 

lOS. ln a randomized block design with 4 blocks and 6 treatments having one missing va lue, the error· 
d egrees of freedom is: 

/J ,-
3) 2~ 

2) I 4 
4) 12 

106. In the split plot design with factor A at p levels in main plots, factor D at q levels in s ub-plots and r 
replications, then the degrees of freedom for main-plot error is: 

l)(q-l)(r-1) 
3)(p- l}(q-l)(r-1) 

I! (p- I) (r- I) 

4)P(q-l)(r-l) 

• 
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• 107. A balanced incomplete block design with 
the following parameters was used for the 
trial, v = b = 13, r = k = 4, .h = 1 then the 
efficiency factor E is: 

1 13 -
16 

B. 
16 -
13 
-t) 

c. 0 --
13 

D. 
13 -
52 

108. For the 22 Factorial experiment with 4 blocks, the factoria l effect totals of IAI = 40, IBI = 28 and [ABJ 
= 28, then the mean sum of square for the treatment 8, is: 

109. 

I) I 00 

3) 50 

Ir si as the mean suru of square due to 

el1'or related wnh Randomized Block 
Desagn wnh 'r' blocks and K treatments 
then for the a·level of Slgnificance.the 
en neal daffel't'nce between any rwo 
treatments as 

B. 't-c.f•'l< - 1 k - 1 • ( ~~ 

A.49 
4) 25 

110. If p, ri, cj' ts (i = j = s =1, 2, ... . k) are fixed effects denoting in order the general mean, the row, the 

column, the treatments effects and Eij is the error component, then the model for LSD, is: 

L Y .. = ).1 + r. + c. + t + E .. 
, ) 1J 1 J s 1J 

3) Y .. = ).1 - r. + c. - t + E .. 
IJ I J S IJ 

2) Y .. = 11 - r. - C· + t +E .. 
1J r 1 J S IJ 

4) Y .. = ~L + r. + c. - t - E .. 
IJ I J S IJ 

111. In connection with reliability, the bathtub curve exhibits: 
I) 2 distinct zones A 3 dist inct zones 

3) 4 distinct zones 4) 5 distinct zones 
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I 12. 
Given p = 0.2 , n = 64 , the lower control limit 
for the np control chart is: 

A. 22.4 , 3.2 

C. 12.8 

D. 9 .6 

113. In any sampling plan, if cis the acceptance number, then the rejection number is: 

114. 

I) I - c 
3) c - I 

The OC function of SPRT for testing 
Ho: e = eo against H 1 : e = 61 in sampling 
from population with density function 
f(x, 6). is: 

A. L(6)= A'' -1 ,..;thE f(x,91) =0 & [ r, 
,-\ce - B"e i(x.9o) 

II L(6)= A -l mth E ~ = 1 .. [. r· 
. • .. h·&-- B.e f ' x,9o) 

c. La A -B ' lb E t (x,91 ) ··e •• [. r 
( ) ~ •a \U --

.-\· - 1 f(x,90 , 
-o 

D. L9- A -B E t (x,9,) - 1 H •• [- r 
• - - \\'lch -At. - 1 f (x,90 ) 

~c+ l 
4) c2 

115. For the control chart for fraction non conforming, if the process is in control with the probability of a 
point plotting in control is 0.9973, then the average run length is: 

I ) I 

/J 370 

2) 170 
4) 270 

116. Ginn I:R = 9.00, N = 20, D3 = 0.41 and D 4 = 1.59, the LCL and UCL for R chart are-

I ) 0. 185, 7.1 6 
3) 1.85, 7. 16 

~0. 1 85 , 0.716 
4) 1.85, 0.7 16 

• 
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• 117. 

X chart indicates-

J.~. Consistency of the process 

B . Variability 
... 

" Centring of the process 

D. Proportion of defectives 

118. The operating characteris tic cur-ve for an attribute sampling plan is a-
I) Graph of AQL against RQL 2) Graph of consumer's risk against tbe producer's 

risk 

~Graph of fraction defective in a lot against the 4) Graph of AOQ against the consumer's risk 
probability of acceptance 

119. 
When the value of the population range R 
is not known, then for x chart, the UCL 
and LCL with usual notations are-

A. x+A3R, x -A2R 

~ X + A 3R, x - A 3R 

C. x + A 2R., s - A 3R 

D. A3R,A2R 

120. The upper control limit on P-chart is: 

A. nP + 3~nP(l - P) 

B. P +~P(l:P) 

~ P + 3~P(l: P) 

D. nP + ,jnP(l - P) 
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121. Quality control and relia bili ty are
!) Same 

l22. 

3) Quality control is checking the quality of the 
prod uct and re liabi lity is not 

The maintenance action rate \ t' is given 
by-

A. MTTR 

;. 1 

i\fTIR 

C. 
1 

~ITBF 

D. MTBF 

~Quality control is associated with relatively short 
period of time and reliability is associated with quality 
over long period of t ime 

4) Reliabi lity is checking the quality of the product 
but quality control is not 

123. The provis ion of stand-by or pa rallel components or assemblies to take over in the event of fa ilure of 
the prima ry item is known as-

1) Derating 

~Redundancy 
2) Availabil ity 

4) Longevity 

124. A certain type of electric component has a uniform failure rate of 0.00001 per hour. Its relia bility for a 

specified pel"iod of service of 10,000 hours is (e0·1 = 1.1051): 

~90.489% 
J) 0.9483% 

125. It is desired to have a reliability of atleast 
0.99 for a specified service period of 8000 
hom·s on the assumption of uniform failure 
rate. The least value of 8 that will yield 
this reliability is 
(Given that log.095 = - 0.01005)? 

/ 7.96xl05 

B. 7.96x10-; 

C. 7.96x10-s 

D. 'i.96x106 

2) 9.483% 
4) 94.83% 

126. W hen the failure ra te is plotted aga inst a continuous time scale, the res ulting cha rt is called as

~ Bathtub curve 
3) Reliability 

2) OC curve 
4) Hazard rate 

• 
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• 127. An equipment which works well and works whenever called upon to do the job for which it is designed 
is said to be-

l ) Good 2) Best 

/' Reliable 4) Effective 

128. The rate at which failure will occur via certain interval of time It 1, t2) is known as-

J(Failure rate 
3) Hazard rare 

2) Hazard function 
4) Avai lability 

129. An equipment is subjected to a maintenance time constraint of 30 minutes. If MTTR is 0.262 hours 

then the proba bility that it will meet the specification is (Given that e-1.9083 = 0.14833): 

A .s5167 2) o.l5 
3)0.75 4)0.085 

130. When the components of an assembly a re connected in series, the reliability of the assembly is given 
by-

1) Sum of the reliabilities of individual components 2) Average of the reliabili ties of individual 
components 

3) Geometric mean of the re liabilities of individual ,A'Product of the re liabilities of individual 
components components 

131. A tool used for collecting the data consist of number of questions where in the respondent filled 
himself/herself is known as-

/ Questionnaire 2} Schedule 
3) Data entry sheet 4) Mailed qul!stionnaire 

132. Increase in the sample size usua lly results in the decr!lse of-
!) Non-sampling error I'J" Sampling error 
3) Precision error 4) Measurable error 

133. The total number of possible samples that can be drawn us ing SRSWOR in the case of N = 6 and n = 2 
is: 

I) 25 

~15 
134. The variance of the sample mean in the 

case of SRSWOR is given by the formula-

A. 
~os,~ 

~ 

" " 
B. 

1' -tl- s .~ 
1-~ , K -n s•2 

Nn 

D. N s~ 
n 

2} I 0 

4) 35 
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135. Which of the following statement is true? 

136. 

137. 

1.38. 

I) Population mean increases with the increase in 2) Population mean decreases with the decrease in 
sample size sample size 

3! Population mean decreases with increase in sample / Population mean is a constant value 
s tze 

In stratified random sampling, given the . 
cost function c =a + L c,n,, then \ '('r .. l is 

o• l 

minimum if the sn-atum size n, is 
pt'Oportional to· 

1:'-:S 
A. na- '-' 

' c, 

I 
K.S, 

n, a-:jc. c, 

c. n, a:-\,5, 

D. 
K.S, 

n, a -:}N 
N 

The follovving relation must be satis fied in 
the case of linear trend when compared 
with stratified, systematic and random 
sampling methods-

I~ V(y,.) ~ V (y,ll) ~ V("y N )R 

B. V(y,t) > V(y,YJ ) > V(yN)tt 

C. V(y,. ) ~ V(y,Y' ) ~ V ("yN )R 

D. V(f .t) < V(f.,..) < V(y N)R 

I n simple random sampling without 
replacement for la rge n, an appl'Oximation 
to the variance of the rat io estimator is 
given by· 

v • 1 - f ,.. ., - Rx ~ 
, . Rr = ~ L · · . '' 

nX ••l :-,; - 1. 

B. 
• 1 - f l' • 

,.(R)= - = L: (r, - Rx,r 
n:l 1• 1 

c. 
N ,. 

Y(R) = -: 'tcr.-ax.i 
n'X ,., 

D. V(R) = 1-; f (y, - Rx,i 
ox ,., ~ 

139. Stratified sampling is not preferred when the population is : 
I) Well defined 2) Heterogeneous 
~Homogeneous 4) Proportional to size 

• 
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• 140. The relative bias of the ratio estimator in 
the case of SRSWOR is given by· 

I EYR l 1-f ' 
- -=-tRS·-Ps s J 

R n'iy • x r 

B. B(R) = 1- f (RS2 _ PS S ) 
R IL"' • • ,. 

c. B(R) 1-r ~ ~ 
--=-1RS, -PS,S .. J 

R n 

D. 
B'R) 1-f l 
-=- - (RS -PS S J 

R n.'\x~ • • r 

14 1. A systematic sample d oes not yield good results if-
~Variation in units is periodic 2) Only requires large sample 
3) On ly requires small sample 4) Data are not eas ily accessible 

142. A solution obtained by settin g a ny n varia bles nmong m+n variables equa l to ze ro a nd solving for the 
remaining m va riables is non-ze ro is ca lled-

1) Optimum solution 

~Basic solution 

143. T he maio characteris tics o f the LPP is : 

p 11 the variables are non-negat ive 

3) A II the variables are constant 

2) Initial so lution 
4) Feasible solut ion 

2) All the va riables are negative 
4) A II the variables are linear 

I ·H . A feasible solution tha t minimises the total transporta tion cost is ca lled-

/ O ptimal solution 2) Unbounded solution 
3) Bounded so lution 4) Minimum feas ible solution 

145. An alternative optimal solution to a minimization transportation problem exists whenever opportuni ty 
cost corresponding to unused route of transporta tion is: 

I) Pos itive unit greater than one ~Positive with a tleast one equal to zero 
3) Negative with atleast one equal to zero 4) Negative unit Jess than one 

146. For the formula tion of LP model, simplex method is termina ted when all values-
.L c. - z. < 0 2) c. - z. > 0 , , J J- J J-

3) c. -z. = 0 4) z. < 0 
J J J-

J.H. If dua l has an unbouuded solution, primal has
~No feas ible so lution 

3) Feasible so lution 
2) Unbounded solution 

4) Optimal solution 

148. W hen the sum of game of one playe r is equal to the sum of losses to a nother playe r in a game, this 
game is known as-

1) Balanced game 2) Unbalanced game 

/J Ze ro-sum game 4) Fair game 

149. If the unit cost rises, then the optima l ord er quantity-
! ) Inc rease ,Xo ecreasl! 
3) Either increase. or decrease 4) Remains the same 
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150. Game which involving more than two players are called-
! ) Conflicting games 2) Three person games 

/J N-person games 4) Negotiable games 

J 51. The expected waiting time of a customerin 
the queue in the case of MJM/ lmodel is: 

II 
,_ 

1 - .--
~ ~- )_ 

B. 
A. -
~ 

il. c. --
~- A 

D. 
j.J.- ). 

)_~ 

152. An ~ulditive model of time series with the components T, S, C ~md R is: 
I) y = T + s X c + R 2) y = T + s + c X R 
3) y = T + s X c X R , y = T + s + c + R 

153. Jn ratio to trend method for seasonal indices, the indices become free from trend components of time 
series by-

1) Subtracting the trend line value for each 
corresponding value 

3) Taking the ratio of each trend value to the 
corresponding seasonal value 

~Taking the ratio of each seasonal value to the 
corresponding trend value 

4) Add ing the trend value for each corresponding 
value 

154. The component of a time series which is attached to short-term variations is termed as-

1) Cyc lic variation /'secu lar trend 
3) Irregular variation 4) Seasona l variation 

155. The moving average in a time series arc free from the influence of-
1) Seasonal and cyclic variations ll'fseasona l and irregular variations 
3) Trend and cyclical variations • 4) Trend and random variations 

156. Value ofb in the trend line Y =a + bX is: 
I ) A lways positive 

/J Eit her positive or negative 

2) Always negative 
4) Zero 

157. For the equation Y = 148.8 + 7.2X, the quarterly trend is: 
I) Y = 12.4 + 1.8X ~y = 37.2 + 0. 15X 
3) Y = 37.2 + 0.2X 4) Y = 32.4 + 0.2X 

158. A polynomial representing a trend eq uation of the type Y = a+bX+cX2 is called a-

.,(Parabola 2) Straight line 
3) Trend line 4) Non-linear c urve 

• 
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159. Aj.vcle in a time series is represented by the difference between-
• ~Two success ive peaks 2) The end points of a co nvex portion 

3) The mid-points of a trough and the crest 4) Trend va lues 

160. Tbe equation Y =a+ bX + cX2 + dX3 represents
!) Hyperbo la 
~Cubic parabola 

161. A trend is linear if-
J'(Growth or decay time rate is consistent 

3) C hange is constant 

2) Cardioid 
4) Compertz curve 

2) Growth or decay follow geometric law 
4) Growth rate is exponential 

162. Suppose the price of a commodity is Rs.20 in 2010 and Rs.30 in 2015. Then the price relative is: 

I) 1.5 
3) 0.667 

163. The formula for calculating weighted 
aggregate price index is : 

A. L Ptql X 100 
~ptlqO 

If LplqO X 100 
:!:poqc 

C. ~Poqc .<.. 100 
Lp!qO 

D. LPoqo x 100 
I:p1q1 

~50% 
4) 66.7% 

164. The geometric mean of Laspeyre's and Paasche's indices is: 
~Fishers ideal index 2) Unweighted ari thmetic mea n price relative index 

3) Marshall and Edgeworth index 

165. ~arshall-Edgeworth index number is: 

II :Lp1(qo .,.. q1) x 100 
L Po(qo + q,) 

B. L Po ( q o + ql) x 1 00 
LPI(qo.,.. ql) 

c. LPo x 100 
:Lp, 

D. :L(qo + q1) x lOO 
L(Po,.. p,) 

166. The most suitable average for index numbers is: 
I) Mean 
3) Harmonic mean 

4) Sim ple aggregate index 

2) Media n 
~eometric mean 
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• 
167. ~e formula!or factor reversal test is: 

FJ Pol x Oo1- Vol 

3) Pol x Vol= Ool 

168. Under aggregate expenditure method, the 
formula for the cost of living index number 
is: 

I L plqC X 100 
LPoqo 

B. LPoqo x 100 
L ptqO 

C. 1:Ptql X 100 
!: pGqO 

D. l:poql x lOO 
l:plql 

169. Chain Base Index is equal to-,. Cuttent year link rela rive x Previous year link relative 

100 

B. CUrrent yearlinkrelati\-e x Pmiousyearlink relative 

C. Current year link relatiYe 

100 

D. Previous year link relati\·e 

100 

170. Link re lative for current year is equal to-

A. Price relative for the previous year 

Price relative for the cwreot year 

IT Price relatiYe for the current year 

Price relative for the previous year 

C. Price relative for the current year 

D. Price relative for the pre\ious year 
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• 171. The formula for calculating quantity index 
number using simple aggregative method 
is: 

A. LG o x 100 
LGt 

I Lqt X 100 
!:go 

c. qo x lOO 
q! 

D. ~x lOO 
qo 

172. For a split plot experiment conducted with 5 concentra tions of au insecticide in main plots and 4 
varieties of gram in sub-plots a nd have 3 replica tions, main plot e rror d egrees of freedom is: 

2) 10 
4) 6 

173. A contrast constructed while interpreting the results will be ca tegorised as-A Posteriori contrast 2) Planned contrast 
3) A priori contrast 4) Orthogonal contrast 

174. 
In a linear regression model. Var[~- ~~ }s: 
A. 

~ ~ 

Yar(~1) + Yar(~2 ) 

B. ~ A 

V ar(~1)- \ • ar(l3~) 

C. 
A A A A 

Var(~1)+ Var(~2 ) +2cov(~,l31 ) 

" 
A ~ A ~ 

Yar(~1)+ Var(~2)- 2 cov@1,132) 

175. To test the overall significance of the 
multiple linear regression model with R 
independent variables, we use-

A. F= SSdueto Residu21 
Tot21 sum of squares 

B. 
F = SS due to Regression 

Totlll sum of sgu::~res 

1 F= 
R 2 I (R -1) 

(1 - R :) I (n- R- 1) 

D. 
R: n-R 

F=----
1-Rl R 
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176. T o detect the auto correlation in a multiple regression model, we use-
1) Chows test ~Durbin- Watson test 
3) Sign test 4) Run test 

177. To find whether a particular variable can be included in the model, we use-

1) R2 ~Adjusted R2 

3) Comparing the mean values 4) Comparing the standard deviations ofthe variables 

178. Choose the correct a nswer from the following options for / egression model. 

1)-1 :::; R2 ::::; 1 2)R2 ~ Adj R2 

3) Adj R2 2: I / Adj R2 ::5 R2 

179. I n the regression model 
Y = XP+E,ifV(E)= cr2V,Vis a knownn x n 
matrix t hen the generalized least squares 
estimator of 13 is: 

A. (XlX)-l(XlY) 

B. (X?Xt 1V(X1Y) 

i' (Xlv-lX)-lXl\1-llr 

D. (X1X)-1 v-\)(lY) 

180. If Xn is the total number of sixes appearing in the fi rst n throws of a die, the state space is: 

I) Markov chain 

/> Discrete 

18 1. The probability that starting with s tate j 
the syste m will everreach state k is 
denoted by· 

, 
A. F = L ( (m) 1'1 t, 

!l""l 

<» 

B. F)Q = :Lr!•-1, 
.-I 

II "' F. =:rc<,. )lr. t. 
..-1 

"' D. F =:rc<19 
Jk kl 

t•l 

2) Continuous 
4) Bernoulli trials 

• 
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• 
182. Given the Markov chain with states 0, 1. 2 

and the transition probability mau'ix 

P·[l 
0 

'1 
3 

I .!. thcnumP;'_, • ? -
3 J a-x 

~ 
0 -

3 3 I 

A. ~ 

J , 1 

3 
C. I 

1 
D. 1 

~ 

183. The set of possible values of a single random va riable X
0 

of a stochastic process {X
0

, n:=:::I} is known as

~ tate space 
3) Venn diagram 

2) Sample space 
4) Rando m space 

184. If for a ll tl' t2, •• t
0

, t1 < t2 < . . . < t
0

, the random variables X( t2) -X(t1) , X( t3)-X(t2), •• •• X( t
0
)-X(t

0
_1) a r·c 

independent, then {X( t), t E T} is called as-

I) Processes with differe nce 
3) Processes with depe ndent increments 

~'{Processes w ith independent increments 
4) Processes w ith unequal increments 

185. Them-step transition probability matrix is 
denoted by· 

A. p~n ) = Pr {xm = k I X
11 

= i} ,. p(m) = P {x = k I X = j} 1k r n-m n 

C. pr) = P, {~l = k I xnT2 = j} 

D. p<mJ = P {x = k I ~ = j} 1t r m-~ • -3 

186. T he interarrivallimes of a Poisson process a re identically and independen tly dis tributed ra ndom 
variables which follow-

~The negative exponential law with mean I !A 

3) The uniform distribution 

2) The binomial distribution 

4) The wei bull distr ibution 

187. Lf the chain does not conta in a ny othe r p ro per closed subset other than the sta te space, then the chain 
is called-

1) Reducible 
3) Primitive 

~Irreducible 
4) lmprimitive 
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• 
188. A relation between f1~"> andp~> is: 

~ 

A. P~' = L: ~:.·>p~' 
...0 

~ 

B. p(") _ L f("'p(.o.-rt 
jk - J< :.I 

r-o 

C. 
~ 

p<;> = L~o-l)p~-D 
...0 

" 

~ 
(") _ L: t<'' In-•> 

P"' - • P~:~: r-o 

189. The mean recurrence time for the state j is: 

.. 
A. ~~ = 2_nf~n) 

.~! 

" 
B. Jl, = L f(n) 

I \1 
azl 

~ 
., 

~' = 2_nf:"1 

~I 

"' 
D. Jl,, = I_f~"' 

n•l 

190. A persistentstatej is said to be null 
persistent if-

A. ~i =1 

B. ~,=-':/';; 

? ~i=X 

D. ~j = -1 

19 1. 
If Yk = Iv p ksuch that vi~ 0, I....- = 1. then the 

I 1 . 1 
I l 

probability distribu tion {vi}is called: 

¥- Stationary 

B. Ergodic 

C. P ersistent 

D. Transient 
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• 
192. Social mobility implics-
/._Mov~ments of indiv idu::~ ls from one states to 

another 
2) Movements of ind ividuals from one v illage to 
another 

3) Movements of peop le from one states to another 4) Movements of people from one country to another 

193. While describing, comparing and explaining the determinals and consequences of popula tion 
phenomena have to be taken into consideration. 

I) Economic phenomena jl/'social phenomena 
3) B iological phe nomena 4) Environmental phenomena 

194. The first indian population conference was held in ___ under the a uspices of the university of 
Lucknow. 

~IY36 
3) I Y38 

2) 1937 
4) 1939 

195. The Indian Association for the Study of Population OASP) regularly publishes a journal known as

I) Indian Economy 
3) Social c hange 

J(o emography India 
4) Economic change 

196. The data required for the study of population are obtained from : 
I) Population census 2) Registration of vital events 
3) Sample surveys ~All of these 

197. The Dependency Ratio is given by· 

~ 
p~l4+ Pi50 x K 

Pu-!9 

B. 
Pc.-14 X p60 X K 

plj-59 

c. 11j-s xK 
p~H ..,.pi!O 

D. 
plj-59 x K 

p~l4- p60 

198. Infant mortality rate is given by· 

~ Total no. of dcathsbdO\ngeone x 
1000 

~o.of births registued 

B. Total no. of deaths below~ one 

No.of deaths registered 

C. Total no. of births registered 
x lOO 

Total no. of ckaths bclow2.gcooe 

D. Total no. of ckaths registered 

Total no.ofoirths 
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199. The neo-natal mortality is the period: 
~Wherein death occurred before completing four 
,~eeks of life 

3) Wherein death occurred before completing one 
year 

2) Wherein death occurred between 28 days and 365 
days 

4) Wherein death occurred after one year 

200. One who bas not had a single child is regarded as: 1 
I) Fertile ~ Sterile 

3) Fecundity 4) Invo luntary Sterile 

• 
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