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1. Given that f(x) = (x> —4)(x — 1)* and g(x) = x* 5. Theangle between the radius vector and the tangent
f'(x) isgivenby :

and h(x)= o then for what value of k,
s 0
lim_ h(x)=k? (&)t g =a=
(A) 1
®) tanp=re
B) 0 dr
C) -1
(& (C) tan _rde
D) 4 0 dr
R ey
2. Thevalueof lim_, 512n (.x ) isequalto: 5 g _rde
x*sinx
6. The curvature of the circle of radius ctis :
(A)
A) o
® 0 .
© 1 ®
(D) Can’tsay 1
i © o
3. Forthe function f(x) = —x + —; ; for what value of
x ®) o’
K £'(-1)+ f;(_l) —9k 9 7. A double point on a curve is said to be cusp, if two l
2 tangents of the curve are : !
(A) 4 (A) realand distinct
®) -4 (B) imaginaryand distinct
©) 1 (C) real and coincident
fth
=y 8 'I('?l) noneit)t eét“'eth hyperbola 9x>— 16 144
; . e asymptotes to the hyperbola 9x>— 16y =
4. Iff(x)=a*thenf"(0)isequalto: are givenby :
Aa) 0
A) y=tox
®) 1 ( 4
- 5
© ££2 ® y=t3x
n
None of these 7
D) © y=tgx

(D). None of these
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10.

11,

12.

SP-4475-A

For what value of o.and B, the followingis a
Maclaurin’s series ?

o , X .
a*=1—aloga+?(loga) —B?(loga) L S

@A) oa=1,p=1
®B) a=x,p=1
©) a=-1,p=-1
B) w=-xp=-]

If f and g are two differentiable functions in (0,1)
satisfying f{0) =2=g(1), g(0)=0 and f(1) =6, then
for some ¢ € (0,1), the following holds :

@A) 2f(e)=g©

14.
B) 2f(c)=3g'c)

©) f(c)=g'c)

D) £©)=2¢c)

Given f{0)=4and f'(x) = x23+ ~ . thelower bound

of f(2) estimated by Mean value theorem s

@) 0

®) 5

e 7 15.
O 12

The function f(x) with f'(k) = 0 attains its maximum
value atx =kif:

@) f'd)=0
B) fk)>0
©) k<0

(D) None ofthese

13. Using method of partial fractions while integrating

X Do M Bx+C
x-D(x*+4) (x-1) x*+4
Bis:

, the value of

@A) -3

wn|—

®)

W

©

v |

D)

The value of |cos® xdx =2

X sin2x
=
2

+cC

)

®) §+sin2x+c
2 4

C 5__sir12x_|_c
© 2 4

X cos2x
=
D) 5 4 +it

2 dx

The value of the integral I x2+4=?
0

@ 5
® -

© 3

None of these

®)




d
16. Thevalueof -[e" )il =?

e -1

ex

log +c

(A)

X

e +1

log| +cC

B)

X

X

&
€

(C) -log x_]+c

(D) None of these

17. The integrating factor for the differential equation
dy e
—— +2xy=2e"" is:

ix Xy

Q) x

B) e~

21.

©
(D) None of these

18. Whichofthe following is Bernoulli's type differential
equation ?

dx
— +Px =0Qx"
3 Q

@) &

22

dx
—+Py=Qy"
®) 3 Ny

dx P _

o Qy

©

(D) Allofthem

SP-4475-A 4

& 20.

19. The solution of (D*+ 6D?+ 11D +6)y=0is:

(A) y=ce+ce*+ce™
B) y=ce toertpe™
(C) y=(c,tcx)e*+ce*

D) y=(c,+cx+cx?)e™

The value of j e(x)dx=7?
0

A) - jo "o(a—x)dx

il " o(2x +a)dx
©- I:(p(a +x)dx

D) IO o(a—x)dx

The miscellaneous forms of differential equations
mainly deals with :

(A) firstorder and higher degrees

(B) firstdegree and higher orders

(C) first order and first degree

(D) none of these

dy) d
The solution of (:lij = d—:’( =2 isgivenby:

A) y-x-a)(y-2x-2)
B) (y+2x-a)(y-x-2a)
© G+rx-a)(y+2x-a)
O +x-a)(y-2x-a)




23,

24.

28.

Which of the following is the complete primitive of  26.

y=px+21+p* ?

2
= . o

(A)

(y— Cx)z =l

®) 2

(y—CX) =1+Cl
4

©

2
M=1+02

©)

The solution of y = 3xp + 6y’p* by using u =y* is
givenby :

(A) y3=cx+%c2
B) 3/'3=cx+%c2
(©) y3'=x—lc2
3
) Y3=°X—202
3
'I'hevalueofJ_zl (x)+J12 (X)=7

(A)

2
X
JZ
® |
(C) 1
(D) None of these

SP-4475-A

27,

28.

29,

The value ofk, for which J' (x)=k?
@ I,

B) —J,()

© o

(D) None of these

Which of the following is a Legendre differential
equation of ordern ?

(A) ¥y, +xy+x-n’)y=0

B (1-x)y,—2xy,+n@m+1)y=0
(C) y,—2xy,+n(m+1)y=0

D) (1+x?y,+2xy, +nm+1)y=0
The Wronskian W (sinx, sinx—cos X)is :
A 0

®) -1

©) 1

(D) None of these

The partial differential equation formed by eliminating
arbitrary constants a and b from z = ax +by + ab, is
givenby :

(A) z=pxtqy
(B) Z=px+qy+pq

(C) z:i_‘_z_{,.i

P 49 Ppq
(D) None of these
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30. The complete solution of the partial differential 34.
equation q=3p?is given by :

(A) z=ax+3a%y+c
B) z=3ax+ay+c
(C) z=ax+(1-3a)y+c
(D) None of these

35.
31. The partial differential equation

0z 0z 2 s
P +3x6xay -Yayz =0 js parabolic if :

(A) 9x*=4y

B) 9x*+4y=0
(C) 9x2+4y>0
(D) 9x*+4y<0

32. Forthe partial differential equation p?+q>= 1, the
singular solution : 36.

(A) existsandisgivenbyx?+y*=1
(B) existsandisgivenbyx?—y?=1
(C) existsand is given by x> =y?
(D) doesnot exist
33. Choosethe incorrect statement from the following: 37.

(A) TheSetAisdenumerable ifitis equivalent to
the set of positive integers N

(B) Every infinite set has a denumerable subset

(C) Every infinite set is equivalent to one of its
proper subsets

(D) None ofthem

SP-4475-A 6

The interval [0,1] is :

(A) countable

(B) uncountable

(C) proper subset of cantors set
(D) none of these

Which of the following is a consequence of
Archimedean property inR ?

(A) Forevery real number x, 3 an integer n > 0,
such thatn>x

(B) Forevery real number x, 3 an integer m such
thatm <x

(C) For every positive real number x, 3 a natural

1
number n such that = <X

(D) Allofthem

Which of the following is not a field ?
(A) setofrational numbers

(B) setofreal numbers

(C) setofirrational numbers

(D) setofcomplex numbers

For which of the sequence limit does not exist ?

@A) {07

® {3

(©) {n}
(D) Allofthem




38. Which of the following sequence does not 42. Which of the following is a divergent series ?

oscillate ?

1
(A) {2 T 2n—1}

B) {cosnm}

. nNm
(VN
D) { 5 }

39. Every bounded sequence of real numbers has :

(A) afinite subsequence
(B) divergent subsequence
(C) convergent subsequence

(D) none of these

40. Thevalueof lim__,, [1 i EJ =7?is:
n

A) 0
@) 1
@© e
D) e*

w 1
41. Find the value ofk for which ZF,F =k:

@A) o
®) 1

TCZ

©) 3

(D) kdoesnotexist
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43.

44,

45,

1
W 27
y
B) Zz_n
© X

« 1
® 2.7

1-3
n n

4211 :
(A) oscillates finitely
(B) oscillates infinitely
(C) diverges

. -]
The series Zn :

(D) converges

The radius of convergence of the geometric series
1¥xtattx b is:

(A) 0

@) 1
i

D) 3

If the radius of convergence of Z a, X" is 5, then
the radius of convergence of Zan (x+2)" is:

A 2

®B) 2

© 1

@) 3
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46. Letkbeapositive integer, the radius of convergence  5(.

47.

48.

49.

k
of the series Z:=0 E;:l))]zn is:
A) k
B) k-
©) k*
(D) o

Let R denotes the radius of converges of power

= n
series ZH kx ,then

(A) R>0and the series is convergent on [-R, R]

(B) R >0 and the series converges at x =-R but
does not convergeatx =R

(C) R>0and the series does not converge outside
('Rs R)

D) R=0

The product of two odd permutationsis :
(A) odd

(B) even

(C) evenorodd

(D) neither evennor odd

For a group G, ifa, b € G such that (ab) =a”'b”,
then Gisa/an:

(A) commutative semigroup
(B) abelian group

© ﬁon—abehan group

(D) none of these

SP-4475-A

51,

32,

a3,

The number of odd permutations in a symmetric
group S, is:

A 2

®) 4

) 8

D) 12

The order of w? in a group G = {1, w, w?};

—1+i«/§ i
> 3

(where W=

@A) 1
®) 2
© 3
(D) None of these

If C(G) and N (a) respectively denote the centre of

a group G and normalizer of an element a € G, then
which of the following is correct ?

(A) N(@)=C(G)
B) N@cCO)
(€ C(G)=N(a)
(D) None ofthese

Choose the incorrect statement from the following :

*»)

Every homomorphic image of a group is
isomorphic to some quotient group

The kernel of a homomorphism is a normal
subgroup
Intersection of two subgroups is always a
subgroup

B)

©

None of them

D)




54.

A

56.

5.

Choose the incorrect statement from the following :

(A)

Ifthe index of a normal subgroup ina group is
2, then it is normal

Intersection of two normal subgroups is a
normal subgroup

B)

©
D)

Every subgroup of an abelian group is normal

39.

None of these

The number of proper subgroups in a group of order
19is:

A) 18
B) 9
© 2
D) zero

The non-abelian group exists for which of the
following first odd integer ?

@A) 21
® 23
©) 27
®) 33

The minimum number of elements required in aring
to qualify forafieldis:

@A) 1
® 2
©) 3
®)

any finite number

SP-4475-A 9

58.

60.

The ideal (2) in the ring Z of integers is :
(A) maximal

®) prime

(C) principal

(D) all ofthese

An integral domain comprising of elements

isa field.
(A) two
(B) three
(C) finite
(D)  infinite

Which of the following is a zero divisor of an
elements?2 inaring<Z6,+,.>?

W

(A)
B)
©
D)

ol W8]

|
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1. Second quartile is also knownas : 8

(A) median
(B) mode
(C) mean
(D) geometric mean

2. For a symmetric distribution, the first and third
quartiles are respectively 27 and 49. The value of
the medianis:

A) 30
B) 35
(C) 38

D) 45

3.  For comparing the variability of two series which 7.
are in different units, which of the following measures
isused ?
(A) standard deviation
(B) coefficient of variation
(C) mean deviation from mean
(D) inter-quartile range

4. The arithmetic mean of numbers 0, 1,2, 3, .....,n
is:

n(n+1)

(A)

SP-4476-A

LS

Correlation coefficient is independent of change of :
(A) orgin

(B) scale

(C) neither (A)nor (B)

(D) both (A)and (B)

‘When the correlation coefficient is zero, the two lines

of regression are :

(A) coincident
®) parallel

(C) perpendicular
(D) none ofthese

If o2 =4c? and r = 0.25, then the regression

coefficientb_is:
A) 1.0
®) 0.7
(©) 0.6

®) 05
The rank correlation coefficient is given by :

6y D’

i =n

6> D

o +n

6y D’
n’ —n

A 1+

®) 1-

© 1-

> K-DF-Y)
s T s




A set of all possible outcomes of a statistical 12.

experiment is called :
(A) sample space
(B) event

(C) parametric space
(D) random variable

A mixture of candies contains 6 mints, 4 toffees and
3 chocolates. If a person makes a random selection

of one of these candies, find the probability of getting 13.

atoffee or chocolate :

A

®

©

D)

If P(A) = 0.3, P (B) = 0.78 and P(A U B) = 0.92
then P(A N B) is:

A) 0.62

B) 0.55

(©) 0.64

D) 0.48

SP-4476-A

14.

15.

An appliance store purchases electric ranges from
two companies. From company A, 500 ranges are
purchased and 2% are defective. From company B,
850 ranges are purchased and 2% are defective.
Given that the range is defective, find the probability
that it came from company B.

A) 0.37
®) 0.63
() 0.83

@) 0.73

Let X be a random variable having pmf P(X =x) =
k(x+1);x=0, 1,2 and 3. The value ofk is :

A) 10

(B)

-

.75

1

D 5

If X and Y are two independent binomial variables,
then the conditional distribution of X given X+Y is :
(A) poisson

(B) binomial

(C) negative binomial

(D) hyper geometric

For negative binomial distribution :

(A)
B)
©
D)

mean > variance
mean < variance
mean = variance

mean = standard deviation
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o5 5% 20. For astandard normal variate, the value of meanis :

16. The variance of the distribution ;x=0,1,
x! A 0
2} e
1
@ 5 ®
® -5 ¢ -
(C) 25 (D) notdefined
D) -25. 21. A random sample of 500 electric bulbs was taken
17. LetX have uniform distribution over the interval (a,b), from a large consignment and 65 were found to be
then variance of X is : defective. The standard error of the proportion of
: defective bulbs in a sample of this size is :
@ &2
2 (A) 0.780
& G2 ®) 0.130
12 (C) 0.015
© (b—*;‘l ©) 0011
©) Jab 22. The pro-babili_ty of n.aj e?cting fmll hypothesis when
alternative hypothesis is true is known as :
18. Thevalueof I'4 is:
@) 3 (A) power oftest
(B) 4 (B) critical value
s (C) typelerror
®) 6 (D) typellerror
19. The mean of a beta distribution of first kind with 23.  Ahypothesisthat completely specifies the population
distributionis called :

1
parameters aand bis 3 then:

(A) null hypothesis

(A) a=b

B) 2a=b (B) alternative hypothesis

(C) a=2b (C) simple hypothesis

D)=t (D) composite hypothesis
SP-4476-A 4




24,

25,

26.

27.

SP-4476-A

Ifthe critical region is located equally on both sides  28.

of the sampling distribution of test-statistic, the test
iscalled :

(A) onetailed
(B) lefttailed
(C) righttailed

29,

(D) twotailed

The test used for testing the equality of standard
deviations of two normal populations is :

(A) Z-test

(B) t-test

(C) F-test

D) y>~test

In the test concerning mean of a normal population,
t-test isused when :

(4)
B)
©
™)

Given the following information about two samples
from two normal populations

o isknown and n is large
o isunknown and n is large
o isknown and n is small
© is unknown and n is small

n =8, (X-X) =945, n,=10and

> (Y-Y) =1017
The value of F statistic is :
A) 1.195

(B) 0.837

©) 1.162

(D) 0.935

&

30.

31.

The mean and variance of Chi-square distribution
with n degrees of freedom are :

(A) nand2n
(B) nandn-1
(C) nand2(n-1)
(D) n-land2n-1

If all the observations in a random sample are
identical, then standard error will be :

(A) constant
(B) one

(C) between zero and one

(D) zero

In simple random sampling without replacement,
V(¥) isgivenby :

@) [Nn;“ JS’

In simple random sampling without replacement from
a population of 400 units, the finite population
correction is 0.75. The sample size is :

(A) 100
B) -75
(©) 50
D) 60
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32. Compared to complete enumeration, sampling may 35. If Sf,,s, denote the mean square among units which

33.

34.

be unable to provide :

(A) reduction in cost

(B) increase in administrative efficiency
(C) estimate of error

(D) measurement for the whole population
In usual notations, the relation among the variances
in stratified random sampling is :

BN <V SNT

@) NS Ve

(O NoaV sV

@) VasVasVe

A sample of 50 students is to be drawn from a
population consisting of 500 students belonging to
two institutions A and B. The number of students in
the institutions A and B are 200 and 300 respectively.
The number of samples selected from institutions A

and B by using proportional allocation method are: 37,

(A) 25,25
®) 15,35
(C) 20,30

@) 30,20

SP-4476-A

36.

L -

lie within the same systematic sample, the mean of a
systematic sample is more precise than the mean of

a simple random sampling, ifand only if :
A) Sﬁv-,y <s

®) S, >8

©) Siy=%

(D) nothing definite

Determining the sample interval (represented by k),
randomly selecting a number between 1and k, and
including each k* element in your sample are the

steps for which form of sampling ?

(A) Simple random sampling

(B) Stratified sampling

(C) Systematic sampling

(D) Cluster sampling

The basic principles of design of experiments are :
(A) replication

(B) randomization

(C) local control

(D) allofthese




38.

39.

40.

41.

To remove one source of heterogeneity in the 42.

experimental units, we may use :
(A) CRD
(B) RBD
(C) LSD

(D) Allofthese

43.

The analysis of variance technique was given by :
(A) R.A.Fisher

(B) Karl Pearson

(C) IrvingFisher

(D) P.C.Mahalanobis

In CRD, having n number of observations and v
number of treatments, the error degree of freedom
is:

(A) n-1

(B ¥—1

(©) n-v

D) nv-1

In the optimal simplex table, C,—Z,= Oindicates::

45.

(A) unbounded solution

(B) alternate solution

(©) cycling

(D) infeasible solution

SP-4476-A 7

44,

Gré.phical method can be applied to solve a LPP if
there are only .......... variables.

@A) 5
® 4
©) 3
D) 2

When the total supply is equal to total demand ina
transportation problem, the problem is said to be :

»)
B)
©
@)

A solution that can indefinitely increase or decrease
the values of objective function of the linear
programming problem is known as :

A)
®)
©
®)

Increase in the number of patients in the hospital due
to heat stroke is :

balanced
unbalanced
degenerate

none of these

feasible solution
optimum solution
unbounded solution

unique solution

(A) seculartrend
(B) cyclic variation
(C) seasonal variation

(D) irregular variation
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46.

An orderly set of data arranged in accordance with 50.

their time of occurrence is called :
(A) arithmetic series
(B) geometric series

(C) harmonic series

(D) time series 51.

47. A period for which index number is determined is

48.

49.

SP-4476-A

called :

(A) baseperiod
(B) current period
(C) normal period
(D) time period

If the Laspeyre's price index is 324 and Paasche's
price index 144, then Fisher's ideal index is:

(A) 216

(B) 234 53.

(C) 180

(D) 468
Which of the following is not a measure of fertility ?

(A) crude birthrate 54.

(B) total fertilityrate
(C) age specific fertility rate

(D) age specific deathrate

& oo

52

Which measure is used to calculate the rate of natural
increase in a population ?

(A) birth rate minus death rate
(B) fertility rate minus mortality rate
(C) death rate minus birth rate
(D) marriage rate minus divorce rate

The number of births per thousand women of child
bearing ageis:

(A) crudebirthrate

(B) general fertility rate

(C) total fertility rate

(D) grossreproductionrate
Vital statistics is mainly concerned with :
(A) births

(B) deaths

(C) marriages

(D) allofthese

Faults due to assignable causes :
(A) canalways beremoved
(B) cansometimes be removed
©  can't be removed

(D) none of these

Process control is carried out :
(A) before production

@) after production

(C) during production

(D) none ofthese




56.

« 8

the c-chart ?
(A) Normal
(B) Exponential
(C) Poisson
(D) Binomial

Identify the device through which data and
instructions are entered into a computer ?

(A) Software

(B) Memory

(C) Output device

(D) Inputdevice

LetiX, X, ...... X_) be a random sample from a
M(it, 1} population; P Tic %Z * X2 is an
unbiased estimator of :

A) p

B p+1

-

©)

SIS

®)

SP-4476-A

55. 'Which probability distribution is used to construct 58.

An estimator which provides all the information

provided by a sample with respect to the parameter
iscalled : :

(A) unbiased
B) consistent
(C) efficient
(D) sufficient

Let (X X s X)) be a random sample from
Poisson (A). Then the moment estimator of A is :

@A) X
® 2. L%

1
© b4
(D) all ofthese

Which of the following represents confidence
coefficient ?

A) a

®) a2
© 1-a
@) 1=g
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OPTION—1: STATISTICS

The coefficient of variation is 58%. If meanis 10 7.
then standard deviation is :

(A) 5.8

(B) 580

(C) 0.17

(D) None of these

If the distribution is negatively skewed, then :
(A) Mean is more than the mode

(B) Mean is less than the mode

(C) Median is at right to the mode

(D) Mean is at right to the median

The Median of scores 25, 45, 35, 35, 40, 30 is :
(A) 45 9.
(B) 40

(C) 35

(D) 30

The arithmetic mean of the first ten whole numbers
is :

(A) 5.5

(B) 5

(C) 4

(D) 45

The correlation coefficient between two variables
X and Y is 0.4. The correlation between 2X and
(=Y) will be :

(A) 0.4

(B) -0.8

(C) 04

(D) 0.8

In regression analysis, the variable that is used to
explain the change in the outcome of an experiment

10.

is called : 11.

(A) The independent variable
(B) The predictor variable
(C) The explanatory variable
(D) All of the above

O

If the coefficient of determination is equal to 1.
Then correlation coefficient :

(A) Must also be equal to 1

(B) Caneither be -1 or +1

(C) Can be any value between -1to 1

(D) Mustbe -1

Ifr=0.8,b, =15, thenb, isapproximately :
(A) 0.32

(B) 0.42

(C) 0.75

(D) 1

Suppose P(X) = 0.36 and P(Y) = 0.41. If
P(X|Y) =0.27, what is P(Y|X) ?

) (0:39)(0.41)
(0.27)

@ 020041
(0.36)

o (©30)027)

( (0.41)

(0.27)
(D) 036+041

IfP(A) =0.32and P(B) = 0.45, what is P(A U B)
if Aand B are independent ?

(A) 0.144

(B) 0.626

(C) 0.770

(D) 0.856

The probability of throwing 10 with 2 dice is :
(A) 1/6

(B) 1/12

(C) 2/3

(D) 1/4



12.

Which of the following can be the probability of 17.

an event ?
(A) -1.3
(B) 004
(C) 3/8
(D) 10/7

13. Let X have pmf

14.

15.

16.

f(x) =~ x =1,2,34
10

Then E(X) is equal to :
(A) 3
(B) 6
€ 9
(D) 12

Given E(X + 4) = 10 and E[(X + 4)7] = 116.

Then V(X +4)is:

(A) 4

(B) 16

) 3

(D) 9

The variance of probability distribution

X -3 -2 -1 0 1 2 3
PCX) /7 u7 v ur o Ar Ut U7
IS :

(A) 0

(B) 8

(C) 4

(D) 12

The Mean of the distribution

10 X 10-x
HE[E R
IS :

(A) 4
B) 5
(C) 6
(D) 10

SM-29576-A

18.

19.

20.

21.

Ow

Let X have the Uniform pdf U(0, 100), then
variance of X is given by :

(A) 1/12

(B) 100/12

(C) 1000/12

(D) 10000/12

The point of inflexion of normal curve are :
(A) nto

(B) nt3c

(C) pt2c

(D) None of these

Match the following :

Distribution MGF

a. Normal 1. eMe'-1)

b. Gamma 2. e+ t2c¥2

c. Poisson 3. (1-v?

(A) a-2,b-1,c-4

(B) a-3,b-1,c-2

(C) a-1,b-3,c-2

(D) a-2,b-3,c-1

If X, X, X, oo X_are independent and have

normal distributions N(u.,, 62),i=1, 2, 3 ..... n,
respectively. Then the distribution of

W= Z;‘_{X‘;”‘jz s :

Gamma distribution
Chi-square distribution
(C) Normal distribution
(D) t-distribution

In a test with a standard deviation of 12 and mean
44 a student scored 41 marks. His Z score is :

(A) 0.50
(B) -0.50
(C) 0.25
(D) -0.25

(A)
(B)

[Turn over



22,

23.

24,

25.

26.

SM-29576-A

Arrange the following steps in process of 27. A Medical Assistant sampled the blood pressure

hypothesis testing in proper sequence :
a.  Select the level of significance

b.  Setup null and alternative hypothesis
c.  Establish the decision rule

d.  Performcomputation

e.  Select test statistics

f.  Draw decision

(A) a, b,cdef

(B) a, b,edc,f

(C) b,a,cdef

(D) b,a,ecdf

The dividing point between the region where the
null hypothesis is rejected and the region where
it is not rejected is said to be :

(A) Critical region
(B) Significance value
(C) Critical value
(D) Acceptance region

Which of the following statements best describes 29

on type I error ?

(A) Rejecting a null hypothesis when it is true
(B) Failing to reject a false null hypothesis
(C) Accepting a true alternative hypothesis
(D) Rejecting a false alternative hypothesis
For testing of goodness of fit :

(A) The expected frequency should exceed 5
(B) The observed frequency should exceed 5

(C) Both the expected and observed frequency
should exceed 5

(D) None of the above conditions are necessary

What type of data do you need for a Chi square
test ?

(A) Ordinal
(B) Interval
(C) Ratio

(D) Categorical

(OFN

28.

30.

of 20 randomly selected patients with high blood
pressure and after receive a dose of a new
medicine, which hypothesis test should she run ?

(A) t-test for single mean

(B) F-test for equality of variances

(C) Independent t-test for difference of means
(D) Paired t-test

Which of the following are conditions for using
the t-distribution for small sample difference
tests ?

I.  Samples must be independent.
Il.  Samples must be drawn from normal

populations.
Il Samples must be of equal size.
(A) lonly
(B) landll
(C) Honly
(D) landlll

The complete list of population, where each
sampling unit is identified by a number is known
as :

(A) Voter list

(B) Sampling frame

(C) Alist of random numbers
(D) None of these

The relative efficiency of SRSWOR with SRSWR
IS :

(A)

B) N
n
© N
N

O =~



31.

32.

33.

34.

35.

SM-29576-A

In simple random sampling, the sample mean is: 36.

(A) Always zero

(B) Smaller than population mean
(C) Equalto population mean

(D) Random variable

The finite population correction in usual notation
is expressed as :

(A) (N-n)/N 37.

(B) 1-(n/N)

(C) Both (A)and (B)

(D) None

Which of the following is not true ?

(A) Var(yy)e > Var(yy) e,

(B) Var(y)es > Var(y,), 38.

(C) Var(Y)ses < Var(Yy)ne,0)
(D) All of these
In proportional allocation we have :

n
(A) n; :NNi

(B) n=n/k

(C) n=N/K 39.

n
n.=—N

(D) " N,

Which of the following is an example of

systematic sampling ?

(A) A researcher selects every 10" person who
enters a shopping mall to participate in a
study

(B) A researcher selects a random sample of
participants from a list of registered voters

(C) A researcher selects a convenience sample
of participants from a local community center

(D) None of these

Owm

40.

The purpose of stratified sampling is to :

(A) To ensure that the sample is representative

of the population

To save time and money by not having to
sample the entire population

(B)

(®)
(D)
For analysing the completely randomised design
with t treatments each replicated r times each,

with one missing observation, total degree of
freedom are :

(A) Rt

B) rt-1

C) rt-2

(D) (r-1)(t-1)

If the total degrees of freedom and between
treatments degrees of freedom in a completely

randomized design are 15 and 4 respectively, the
degrees of freedom for error will be :

(A) 11
(B) 14
(C) 18
(D) 19

How many factors are involved in a randomized
block design ?

(A) One
(B) Two
(C) Three
(D) Four
In ANOVA, what is the null hypothesis ?
(A)

To obtain a biased sample
To obtain non-random sample

There is no difference between the means
of the groups

There is a difference between the means of
the groups

The groups are not normally distributed

(B)

(€)
(D)

The sample size is too small to draw a
conclusion

[Turn over



41.

42.

43.

44,

45.

46.

SM-29576-A

At every iteration of simplex method, for a
minimization problem, a variable in current basis
is replaced with another variable that has :

(A) A negative value of Z-C,

(B) ThevalueofZ -C.=0

(C) A positive value of Z-C

(D) None

A set of values of decision variables which

satisfies the linear constraints and non-negativity
conditions of a LPP is known as :

(A) Solution

(B) Feasible solution
(C) Optimal solution
(D) Unbounded solution

The optimal value of the objective function is
attained at the points :

(A) Given by intersection of lines representing
inequations with axes only

Given by intersection of lines representing
inequations with X-axis only

(C) Given by corner points of the feasible region
(D) At the origin

If the two constraints do not intersect in the positive
quadrant of the graph, then :

(A) The problem is infeasible

(B) The solution is unbounded

(C) One of the constraints is redundant

(D) None of these

In fitting a straight line, the value of slope b
remains unchanged with the change of :

(A) Scale

(B) Origin

(C) Both(A)and (B)

(D) Neither (A) Nor (B)

Secular trend is indicative of long-term variation
towards :

(A) Increase only

(B) Either increase or decrease

(C) Decrease only

(D) None of these

(B)

O

47.

48.

49.

50.

51.

52.

The trend values in freehand curve method are
obtained by :

(A) Equation of straight line

(B) Second degree parabola

(C) Graph

(D) All of these

For the given data semi averages for the second
half is given by :

Year 2010 2011 2012 2013 2014 2015 2016 2017
Sales 20 16 9 11 40 23 21 12
(A) 14

(B) 22

(C) 23

(D) 24

The rate computed by adding the age specific

fertility rates of various age groups of child
bearing age is known as :

(A) Crude Birth Rate

(B) Net Reproduction Rate
(C) Total Fertility Rate
(D) General Fertility Rate

Ina given year, the Crude Birth Rate of population
of size 1,50,000 is 12. The number of births is :

(A) 18
(B) 180
(C) 1800
(D) 18000

The population will increase, remains stationary
or decreasing according to whether the NRR
exceeds, equal or is less than :

(A) 0

(B) 0.5

© 1

(D) 15

The data related to births, deaths, marriage and
divorce is called :

(A) Mortality

(B) Morbidity

(C) Vital statistics

(D) Survey



53. If the sample values lie within the control limits 57. What is estimation in Statistics ?

and are in a random way, we say that the process
IS :

(A) Under control

(B) Under warning limits
(C) Out of control

(D) Need to stop the process

54. Ifacharacteristic follows normal distribution, then
3 sigma limits covers of observations.

(A) 0.27%

(B) 68.26%

(C) 95.44%

(D) 99.73%

55. The chart used to monitor attributes is :

(A) Range chart

(B) C-chart

(C) Mean chart

(D) All of the above

56. Which of the following is a type of control chart
used in Statistical Quality Control ?

(A) Histogram
(B) Boxand Whisker Plot
(C) Scatter Plot

(D) X chart

SM-29576-A

58.

59.

60.

ORN

(A)

(B)
(€)
(D)

The process of making a prediction or
approximation about a population parameter
based on a sample of data

The process of accurately measuring a
population parameter

The process of collecting data on a
population

The process of analysing data to draw
conclusions

A confidence interval will be widened if :

(A)
(B)
(€)
(D)

The confidence level is decreased and the
sample size is increased

The confidence level is increased and the
sample size is reduced

The confidence level is increased and the
sample size is increased

The confidence level is decreased and the
sample size is decreased

Sampling distribution is :

(A)
(B)
(€)

(D)

A distribution of the population parameters
A distribution of the sample statistics

A distribution of the individual data points
in sample

A distribution of the differences between the
sample and population parameters

A function for estimating a parameter is called

as :
(A)
(B)
(€)
(D)

Estimate
Estimation
Estimator
None of these



OR
OPTION—2 : MATHEMATICS FOR STATISTICS

1. If 5. The angle of intersection of the curves r = a0
a .
f(x):i,x;to and r=—1is:
x| 0
=0x=0, -
. A) —
then lim, ,,f(X) = (A) 4
(A) 0 n
(B) 1 B) 3
€ -1 0
(D) None of these © =
2. What type of discontinuity does the function
1 T
f(x)=e * haveatx=07? (D) 2
(A) Removable discontinuity 6. The angle between the radius vector and the
(B) Discontinuity of the first kind tangent to the curve r = a(1 — cos ) at any point
(C) Discontinuity of the second kind is equal to :
(D) None of these (A) 0
3. Which of the following is true for the function (B) 20
y:Iog(x+1/1+x2)? o
(A) xy,+y,=0 © 3
(B) (1+x)y,+y,=0 5
C) 1+x)y,+xy =1 D) 3
(D) (1+x?)y,+xy, =0
7. The radius of curvature of the curve x> + y?2 = 2
4. If u= COS_l & ’ then Xa_u + ya_u — at the pOint (1, 1) is:
JX + ﬁ OX oy
(A) V2
(A) cosu
1
(B) 2cotu (B) ﬁ
1
(C) E cot u (C) 2
D) - 1 cot u D 1
0 -5 O 3
SM-29576-A
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10.

The number of asymptotes to the curve
X2 2
7 !

IS :

(A 2

B) 1

(C) 4

(D) None

Which of the following is/are true for the function

T

f(x) = sin x, X€|=[0,E} ?

1
(A) There is a value of x e | where f(x) = 3

(B) The maximum value of f(x) inlis 1
(C) Thereisavalue of x € | where f'(x) =0
(D) All of the above

The coefficient of x" in the Maclaurin’s series of
—log(1-x) is:

1
(A~
B ——

©

SM-29576-A

11.

12.

13.

14.

®o©

If f(x) =x?-3x -1, x € [1, 3], then the value of
the “c” of the Mean Value Theorem is :

(A) 2.75
(B) 25
(C) 23
(D) 2.1

1
The value of lim, , (14 x)* is:

(A) O
B) 1
(C) e

(D)

D |-

dx is:

1
The value of -
l 2e" -1

(A) log?2

(B) 'OG(E]
e
©) 1
(D) 0
The integral of /X tan"*+/x with respect to x is

equal to :

3
(A) X? tan‘1\/§—§+%log(l+ X) +C

3

3 Py -1 X 1
— | X2 tan X ——+=log@+x)| +c¢
® 3| 5+ 5 log( )_
2 3 x 1 ]
Zix2tantUx -2+ =log(L+Xx)| +¢C
© 3| Vx = 2+ = log( )_
3 x 1 ]
2 x2tan?t VX — =+ =log(l+Xx)| +c¢
(D) 5+ 1og( )_
[Turn over



15. Which of the following is/are true for 18. Which of the following is a necessary and

16.

17.

x
4

l, = [ tan" xdx ?
0

A) n(l_ +1 =1

+l =

I
(B) n n-2 n—l

(C) 1,=logy2
(D) All of the above

What is the value of fod—x ?
s (L+x?)?

(A)

NP

N |3

(B)

© -

3
©)

Which of the following substitutions reduces the
differential equation xy(l + xyz)j—y =1 to a
X

linear differential equation ?
A S=z
A

1
=7z

® |

C) xy=z
(D) y=x

SM-29576-A

19.

20.

sufficient condition for the differential equation
M dx + N dy = 0 to be exact ?

oM  oN
(A) ox oy
oM  ©oN
(B) R
(C) Neither (A) Nor (B)
(D) Both (A) and (B)

Which of the following is the particular integral
of the differential equation (D* - 3D? + 4)y = e* ?

2X

X
(B) 6°

2

X 2Xx
C) —e
© &
X2 2Xx
D) —e
©
The complementary function of the differential
equation
2
ax+2 Y 1 3x+ )W a6y =3 1 ax +1
dx dx
IS :

C,

A (3x + 2)?

c,(3x +2)* +

C2
(Bx+2)

(B) ¢,(3x+2)+

(C) c,(3x+2)* +c,(3x +2)

c,(3x +2) + _ G

(D) (3x + 2)?



21.

22,

23.

24,

The general solution of the differential equation
p? + 2py cot X = y? is given by :

y

—:C
(A) 1+ cos x

(B) y(1+cosx)=c
(C) x(1+cosy)=c
(D) y(1tsinx)=c
The general solution of the differential equation

p = tan (x - 1+pp2] is given by :

(A) x:tan‘lp+#,y:c—

1+ p?

p
1+ p?

(B) x=c-7 1 y=tan'p+
+

2 i)

(C) Neither (A) Nor (B)

(D) Both (A)and (B)

The solution of the differential equation
yp +px—pX—y=p

is given by :

(A) y=x+c

2

B) y=Xic
(B) y=5

C
=CX + ——
(©) y=er e

(D) y=cx

The substitution X = x?, Y = y? reduces the
equation (px-y) (py + X) =2pto:

(A) Linear form

(B) Bernoulli’s form

(C) Clairut’s form

(D) None of these

SM-29576-A

25.

26.

27.

28.

The values of the Bessel’s functions J(x) and
J,(x) at x = 0 are respectively :

(A) Oand1

(B) 1andO

(C) 0andO

(D) 1and1

Which of the following is true ?
(A) L0 =3,() - 3,09

(B) J,(x) =J,(x) +J,(x)

(©) %00 =73,00 = Jo(x)

0) 3200 = 23, ~ 3 (x)

Which of the following is not true for the Legendre
polynomial P (x) ?

(A) P(1)=1

(B) P.(=)=(-1)P(x)

(€) P,.,(0)=0

P,o(0) = C) 2O

(D) (n!)Z

1
Form=n, [ P,(x)P,(x) dx =
0

(A) O
(B) 1

2
(©) 2n+1

2
n+1

(D)

[Turn over



29. The order and the degree of the partial differential 33.

30.

31.

32.

o°u
oxoy

( ou T Cn
=|—— | are respectively :

equation
0z

(A) 2and 2

(B) 2and1

(C) 1and2

(D) 2and3

The solution of the partial differential equation
0°z

—+2z =0, given that when x =0, z = ¢ and
ox°

—=1is:

(A) z=e*cosy+siny

(B) z=eYcosy+sinx

(C) z=eYcosx+sinx

(D) z=e*siny+cos X

The general solution of the partial differential
equation x(y — z)p + Y(z - xX)q = z3(x-Yy) is :
(A) X+y +722=f(x+y+2)

(B) xyz=f(x*+y*+7)

(€) f(x2+y2+22,1+1+%:0
X y z

(D) f(%+%+%,xsz:0

The complete solution of partial differential 37

equationp =e%is :
(A) z=ax+yloga+c
(B) z=ax+logy+c
(C) z=ax+bhy+c

(D) z=ay+xloga+c

SM-29576-A

34.

35.

Which of the following sets is not countable ?
(A)
(B)
©)

The set of natural numbers
The set of rational numbers

The set of complex numbers with rational
real and imaginary parts

(D)

Which of the following is a bounded set ?

The set of points in the closed interval [1.2]

(A) The set of natural numbers

(B) The set of rational numbers

)

(C) The set {1%

AP
——

Wl

(D) The set of positive real numbers
Which of the following is true ?

(A)
(B)
©)
(D)

If for any real numbersx,yand a, [x—a| <&, [y—a| <g,
then |x—y| <

(A) €

Every infinite set has a limit point
Every bounded set has a limit point
Every finite set has a limit point

Every infinite bounded set has a limit point

e
B) 3

(©) 2¢
(D) ate

For what value of a_the sequence {a } oscillates
infinitely ?

(A) a =(1)
(B) a,=(-1)n
(C) a =r?

(D) a =-2"



38. The limit of the sequence {a }, where 41. Which of the following is not true ?

1 1 (A) A positive term series either converges or
a, =l+_-+5+.. +—, .
3 3 3 diverges to +oo
IS : o
(B) The series Y_ a, is convergent if and only
(A) 1 n=1
if lim =0
l n—oo
B) 3
(C) Theseries > a, is convergent if and only
2 n=1
©) 3 if the sequence of its partial sums is
convergent
3
D) 3 (D) The sum of two convergent series is
_ _ convergent
39. For what of a_is the sequence {a } a monotonic
decreasing sequence that is not convergent ? 42. For what value of x is the series
1 1+x+x2+x3+ ...
(A) =
divergent ?
B) a =-n
B) 2, (A) x<-1
n+1
(C) a = (B) x=-1
(C) x>1
n
D) a,=
(B) n+1 (D) -1<x<1

40. If b and c are positive real numbers, then the

I SR
43. For what value of x is the series n:l\/m

Xn

b cn .
sequence 1+— converges to :
n

convergent ?
(A) e (A) x<1
(B) €P (B) x>1
(C) e (C) x=1
(D) e (D) None of these
SM-29576-A 13 [Turn over



44. Which of the following is true for the series 47.

45.

46.

o0 o0 (_1)”‘1
D> a, and > b,, where a, = and
n=1 n=1

B (_1)n—1n
" 2n-1

(A) Both > a, and > b, areconvergent
n=1 =

n=1

(B) Neither > a, Nor > b, is convergent
n=1 =

n=1
48.
(C) D a, isconvergentbut > b, isdivergent
n=1 n=1
(D) > a, isdivergentbut > b, isconvergent
n=1 n=1
Which of the following series is/are uniformly
convergent for all real valuesof xand 0 <r<1? 49.
(A) 2" cosnx
n=1
(B) 21" sin nx
n=1
50.
(C) 21" cosn’x

n=1
(D) All of the above

Which of the following is true for the sequence
{f }, wheref (x) =tan*(nx),x>0,n=1,2,3,....7

(A) {f} is not uniformly convergent in any 51

interval [a, b],a>0
(B) {f } is uniformly convergent in [0, b]
(C) {f } is not point-wise convergent in [0, b]
(D) None of these

SM-29576-A 14

Which of the following is not true for the sequence
{f }, where f (x) = nxe™ n=1, 2,3, ...and
f(x) =1lim _ f(x)?

A) [f(x)dx=0

. h 1
(B) nmnwl f (x) dx =5

(C) f(x)=0,Vx
(D) {f } does not converge uniformly to f
The radius of convergence of the power series

1+2X+ 32 +4x3+ ... is :

(A) 1

(B) =

(C) 0

(D) 2

Which of the following is a group ?
(A)
(B)
(©)
(D)

The set of natural numbers under addition
The set of real numbers under addition
The set of real numbers under multiplication

The set of complex numbers under
multiplication

Which of the following conditions makes any
multiplicative group G into an Abelian group ?
(A) Va,beG,(a-b)’>=a’ b’

(B) Each element of G is idempotent

(C) Each element of G is its own inverse

(D) All of the above

What is the order of the symmetric group S, ?
(A) 4

(B) 6

(C) 24

(D) 120



52. The number of elements in the quaternion group
is equal to :

(A) 4
(B) 6
C) 8
(D) 24
53.  Which of the following is not true ?

(A) A non-empty subset S of a group G 57.
is a subgroup of G if and only if

Va,beSab"teS
(B)
(©)
(D)

For any subgroup S ofagroup G, O(S)|0(G)

For any element a ina group G, a%© = e

is also a subgroup of G

54. Which of the following is a generator of the cyclic
group formed by the n" roots of unity ?

27

(A) e"

i

(B) e"
(C) eZmr
(D) None of these

55. Which of the following is not true for the
multiplicative group G = {1, -1, i, —i}, where

i=+-17

(A) G is an abelian group

(B) G is acyclic group with two generators
(C) Ofi)=4

(D) G has no subgroup of order 2

SM-29576-A

For any two subgroups Aand Bof G AUB gg.

59.

60.

The order of the quotient group % where Z is

the additive group of integers and N = (3) the

subgroup of Z consisting of all multiples of 3, is :

(A) 1

(B) 2

) 3

(D) Infinity

Which of the following rings is not free from zero

divisors ?

(A) Ring of integers

(B) Ring of all square matrices of order 2

(C) Ring of integers modulo a prime number

(D) Ring of complex numbers

If fand g are any two non-zero polynomials over

a ring R without proper zero divisors, then

degree(f.g) :

(A) s less than max(deg f, deg )

(B) islessthandeg f+degg

(C) isequaltodegf+degg

(D) isequalto degf. degg

Which of the following is not true ?

(A) Every finite integral domain is a field

(B) Every field is an integral domain

(C) Everyideal ofaring R is a subring of R

(D) Thering of integers is an ideal of the ring of
rational numbers

Which of the following is true for any element a

inaring R and the subset S={x € R; xa=0} ?

(A) Sisasubring of R

(B) Sisaright ideal of R

(C) Sisanideal of R

(D) None of these
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OPTION—1 : STATISTICS

. The Bowley’s coefficient of skewness ranges 5. Ifthe correlation coefficient between two variables

between : X and Y is 0.8, then the correlation coefficient
(A) Oand 1 between U=X—-0.4and V=Y - 0.3 is:
(B) —1and0 A) 0.1
(C) 3and3 B) 04
(D) —1and1 ©) 05
2. A manager of a departmental store wants to place (D) 0.8

T .

orders of the most economical size of every item.
Which measure of central tendency can help him
in arriving at the desired size ?

The law of demand states that the'price and
demand of commodity are inversely related. The
correlation coefficient between these two

(A) Arithmetic mean economic variables would be :

®3) G@met:ric mean (A) Positive
(C) Mode
(D) Median

(B) Negative

(C) Zero

3. If a constant is added to every item of a series, (D) Nothing definite
then which one of the following measures of

dispersion would change ? 7. If o2 =40} and r = 0.25, then the regression
(A) Mean deviation about mean coefficient b is :
(B) Range (A) 0.125
© Standard deviation (B) 0.0625
(D) Coefficient of variation (©) 0.50
4. If the geometric mean and harmonic mean of two (D) 1.00

numbers are respectively 28 and 16, then the 3

, : : For obtaining the regression line of XonY:
arithmetic mean of these two numbers 18 :

(A) 49 (A) E(Y—a- bX)? is minimized !
(B) 28 ' (B) E(Y —a-bX)?is maximized
© 22 (C) EX—-a-bY)is minimized
(D) 16 (D) EX—a- bY)? is maximized
SV- &
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9. Adieisloaded insucha way that an even number 12.
is twice as likely to occur as an odd number, If E
is the event that a number less than 4 occurs on a
single toss of the die, then P(E) :
1
@ 3 13,
=
®) 3
o L
%
4
®) 3
10. The probability that a regularly scheduled flight 14-
departs on time is P(D) = 0.83; the probability that
itarrives on time is P(A) = 0.82; and the probability
that it departs and arrives on time is P (DNA)=0.78.
Find the probability that a plane arrives on time,
given that it departed on time :
(A) 0.95
B) 0.94 2
(©) 0.50
(D) 0.24
1. In which theory of probability, the outcomes of a
random experiment are assumed to be equally
likely ?
(A) Statistical
(B) Subjective
(C) Classical I
(D) Axiomatic
SV-14804-A 4

m W

If A and B are any two events, then :
(A) P(AnB)=P(A) P(AB)

(B) P(AnB)=P(A) P(B|A)

(©) P(AUB) =P(A) P(B|A)

(D) P(AnB)=P(AB)

If the moment generating function of a random

32% then 1ts

variable X is given by M) =
standard deviation is given by :
(A) 173

B) 2/9

©) 1/5

D) 1/9

Let X and Y be two independent Poisson variates.
Then the conditional distribution of X given
X +¥is:

(A) Poisson

(B) Geometric

(C) Binomial

(D) Negative binomial

The density function of a random variable X is

Ix 0<x<?

given by f(x) = { 0 otherwise

The expected value of X is then :
A 1

®)

©

Blw =

(D)

W
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16. The mean of a binomial distribution is 20 and its 20, For gamma distribution with single parameter :

17

18.

19.

SV-14804-A

standard deviation is 4. Then the number of trials
18

(A) 75

(B) 100

(C) 150

(D) 200 21.

In an exponential distribution with mean other than
unity :

(A) Mean = (variance)

(B) Mean = 2 variance

(C) Mean = standard deviation

(D) Mean = variance 22
Let Y have uniform distribution over the interval

(c, B), then its mean is given by :

Bra

(&)

Gy

25°

©

@-’

O) =

If X ~ N(i, 62), then moment generating function
of a standard normal variate is :

(A) eﬂz
(B) eul+azt1.|’2
© eim+u’t1£2

(D) eim-a%’ 12

LA~

(A) Mean > variance
(B) Mean < variance
(C) Mean = variance
(D) Mean = standard deviation

The probability distribution of a statistic i
called :

(A). Statistic

(B) Standard error

(C) Frequency distribution
(D) Sampling distribution

. Let X = (X, X,,...X) be a sample and ® be tt

critical region. The power of test is defined by
(A) PX € o)
(B) PX € olH,))
©) P(X e alH,)
(D) PX e olH)

A company manufacturing electric bulbs clair
that the average life of its bulbs is 1600 hou
The average life and standard deviation of
random sample of 100 such bulbs were 1570 hot
and 120 hours respectively, then standard error
the average life of bulbs is :

(A) 12 hours

(B) 1.2 hours
(C) 157 hours
(D) 15.7 hours



24. The standard deviation of the sampling distribution 28. The degree of freedom for paired t-test based on n

of a statistic is known as : pairs of observations is :
(A) Standard error (A) n-2
2(n-1
(B) Mean squared error EE; ( . )
n —
(C) Variance (D) 2n-1
(D) Coefficient of variation 29.  Compared to complete enumeration, sampling may
25. Consider the 2x2 contingency table on two be unable to provide :
attributes A and B : (A) Reduction in cost
: (B) Increase in administrative efficiency
A A, (C) Estimator of error
B, 10 20 (D) Measurement of the whole population
B, 30 40

30. In SRSWOR, the V(Ny) is given by :
The value of %2 for testing the independence of

. . [ N- nJ o2
attributes A and B is : A (7N
(A) 0.85 N-n),
®B) 0.83 BENEr
(C) 0.81 N-n)g
© N n
D) 0.79
26. The range of F-variate is : O) n[ N{I ﬂ]sz
(A) —<otow
31. The total number of possible samples of size n
(B) Otow from a population of size N in case of SRSWOR
©) Oto1 is :
@) -ltol N
@ |
27. Goodness of fit of a distribution is tested by :
' (B) N
(A) Ztest
(B) F test _ . © (E:-]
(©) t-test
: 1
(D) Chi-square test D) N*
8
SV-14804-A
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32. The difference between a sample estimate and the 36.

33.

34.

35.

SV-14804-A

population parameter from a complete count is
termed as :

(A) Human error

(B) Sampling error
(C) Non-sampling error
(D) Mistakes

Stratified sampling is appropriate when the
population is :

(A) Heterogeneous
(B) Homogeneous
(C) Finite
(D) Infinite

In systematic sampling, the population is 200 and
the selected sample size is 50, then the sampling
interval is :

(A) 0.25
(B) 40
©) 4
(D) 250

A population of 108 units is divided into three
strata whose sizes are 24,36 and 48 respectively.
In proportion allocation, the number of units
selected from the second stratum when sample size
is 18, will be :

(A) 4
®) 6
©) 8
®) 9

LB

The criterion, which enables us to classify variou

sampling units into different strata, is termed as
(A) Inflation factor

(B) Sampling factor

(C) Sampling fraction

(D) Stratifying factor

37. IfGisthe grand total, T is the number of treatments

and N is the total number of observations, then
the correction factor is given by :

G?.

(A) N7

G
®)

GZ

©) N

G2

o

. In which of the following designs is principle of

local control not used ?
(A) CRD
(B) RBD
(C) LSD

(D) BIBD



e

39. Inone way classification, the test statistic F is given 43.

40.

by :
Treatment sum of squares
Error sum of squares
Treatment mean sum of Squares
) Error mean sum of squares
Error mean sum of squares
© Treatment mean sum of squares
Raw sum of squares
(D) Total sum of squares

Local control is used to :

(A) Reduce the error variance

(B) Reduce the number of replications
(C) Reduce the degree of freedom

(D) Decrease the number of plots

41. A feasible solution to an P problem :
(A) Must satisfy all the probiems constraints
simultaneously
(B) Must optimize the value of the objective
function
(C) Neednotto satisfy all constraints, only some
of them
(D) Must be a corner point of the feasible region
42. While solving LP Problem graphically, the area
bounded by the constraints is known as :
(A) Infeasible region
(B) Feasible region '
(C) Unbounded region
(D) Critical region
»
SV-14804-A
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For maximization P model, the simplex method
is terminated when all values :

(A) 'thzjzo
B) C-Z=0
©) z<0

(D) CJ.-—sto

. A solution which can indefinitely increase or

decrease the value of the objective function is
called :

(A) Degenerate solution
(B) Feasible solution
(C©) Unbounded solution

(D) Optimal solution

. The trend of annual production of a company is

described by the following equation Y, =18+0.6X.

Origin 1988; X-unit = 1 year; Y-unit = annual
production. The monthly trend equation i :

(A) Y,=1.50+0.0041X
B) Y,=0.01+0.05X
(C) Y.=1.80+0.06X
(D) Y,=1.50+0.05X

. Which of the following is an example of seasonal

variation ?
(A) Recovery in business

(B) Death rate decreased due to advance in
science

(C) Sudden causes by war

(D) Sale of ice cream increases during summer

[Turn over
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47.

48.

49.

50.

51

SV-14804-A

The multiplicative time series model is :

(&) y=T+S+C+I

®) Y=TxsxCxl

©) y=a+bX
(D) y=a+bX+ cX?

Fisher’s method of calculating the index number

is based on : 53.

(A) Geometric mean
(B) Arithmetic mean
©) Harmonic mean

D) Quartile deviation

The number of births per thousand women of child 7

bearing age group is:
(A) Crude Birth rate

(B) General fertility rate
(®)] Total fertility rate

D) Gross reproduction rate

5.

Natural increase indicates :

(A) Higher mortality

(B) Anexcess of deaths over births
(C) Higher fertility

)
The child bearing age in India is :

An excess of births over deaths
(A) 15-59 years :
(B) 20-29 years
(C) 15-49 years
(D) 14-49 years e

B QO

32

56.

Mortality experience is taken info consideration

when defining :

(A) Crude birth rate

(B) General fertility rate
(C) Gross reproduction rate
(D) Net reproduction rate

Computer is free from tiresome and boredom. We
call it:

(A) Diligence
B) Intelligence
© Robotics
(D) Accuracy

_ Assignable causes of variation

(A) Are not as important as natural causes
(B) Canbe identified and removed
©

(D) Are within the limits of a control chart

Also referred to as “chance” causes

Central tendency of a process 18 monitored in :
(A) Range chart

(B) Mean chart

© p-chart

(D) c-chart

Process control is carried out

(A) Before production

(B) After productidn control

(C) Dwing production

(D) All of the above




57. Let T, be the most efficient estimator of 6 with 59.

58.

SV-14804-A

variance o; and T, be any other estimator of the

same parameter of 0 with variance c2. The
efficiency of JETE

(A) o?/c?
B) o2/c?
©) o/,
D) o,/0;

If X~N(u, 62 where o2 is known, then 95% 60-
confidence interval for p based on a sample of size

nis:
@) (X+2.00%/+a)
®) (X+2.58%/vn)
©) (X+1.96%/+n)

®) (X+1.00%/a)

ST

B \o

Let (Y,, Y,, Y,) be a random sample
from a population having mean 0. Let

2Y, +3Y, +AY.
r= &% 92 3).IfTisgiventobean

unbiased estimator of 0, then the value of J is -
(4) 1
B) 2
© 3
(D) 4

-

A statistic is called sufficient for a parameter if it :

(A) Possesses all three criteria of unbiasedness, et
consistency and efficiency

ile
rly

s

(B) Gives among all the statistics, the maximum
of the information about parameter

(C) Gives all information about the parameter that
is contained in the sample

(D) Gives more information about the parameter
than that is contained in the sample

i

L")
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1. Non negativity condition is an important 8.
component of LP model because :
(A) Variable value should remain under the
control of decision maker
(B) Value of the variable make sense and
correspond to real world problems
(C) Variables are interrelated in terms of g
limited resources
(D) None of the above
2. While solving a LP model graphically, the area
bounded by the constraints is called :
(A) Feasible region
(B) Infeasible region
(C) Unbounded solution
(D) None of the above
3. The solution to a transportation problem with
m supplies and n destinations is feasible if

number of positive allocation are -
(A) m+n

(B) mxn 1.

() m+n-1
(D) m+n+1

4. An assignment problem can be solved by :
(A) Simplex method

(B) Transportation method 12.

(C) Both (A) and (B)
(D) None of the above
5. The component of a time series attached to long
term variations is termed as -
(A) Cyclic variation
(B) Secular trend 13
(C) Irregular variation
(D) All the above
6. A linear trend shows the business movement of
a time series towards : -
(A) Growth
(B) Decline
(C) Stagnation
(D) All the above
7. Paasche’s index number was invented in the
year :
(A) 1871
(B) 1874
(C) 1901
(D) 1918

JJ-308-D

10.

14.

Laspeyre’s index formula uses the weights of
the :

(A) Base year

(B) Current year

(C) Average of weights of a number of years
(D) None of the above

In India, the collection of vital statistics started
for the first time in - ‘

(A) 1720

(B) 1886

(C) 1946

(D) 1969

In post-independence India, the Registration of
Births and Deaths Act was passed in

(A) 1948

(B) 1959

(C) 1969

(D) 1979

Total fertility rate provides the basis for

(A) The expected family size

(B) Population projection

(C) Population increase in a desired period
(D) All the above

The probability of dying of a person of age
between x and x+1 year is known as :

(A) Age specific death rate

(B) Central mortality rate

(C) Infant mortality rate

(D) None of the above

Chance variation in respect of quality control
of a product is :

(A) Tolerable

(B) Not effecting the quality of a product

(C) Uncontrollable

(D) All the above

The number of mistakes committed by a
mechanic in 20 sample of assembled T.V. are 25.
The lower control limit for ¢ chart for the given
data is :

(A) 10

B) 1.25

(C) 0.8

(D) None



15.

16.

17.

18.

19,
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A factory produces 300 articles per day. After 20.

inspecting 3000 articles on 30 consecutive days,

270 articles were non-conforming to the

specification. The upper control limit for p-chart

is :

(A) 0.14

(B) 0.24

(C) 1.14

(D) None

The Schewhart control charts are meant :

(A) To detect whether the process is under
statistical quality control

(B) To find the assignable cause

(C) To reflect the selection of sample

(D) All the above

Letx jx ter i , X, be a random sample from a

Bernoulli population p*q"> for x = 0,1 and

0<p<l1, q=1 - p. A sufficient statistics for pis:

@ [T
(B) Z?Xa

(C) Max (x.. 1;..2% )

(D) None | 3

Factorization theory for sufficiency is known as :
(A) Cramer Rao theorem

(B) Rao Blackwell theorem

(C) Fisher Neyman theorem

(D) Chapman Robins theorem

Let x, B e , X, be a random sample of size n
from a population having pdf f(x, 0), where

1 x
Tz ), :565 , 0<x<o0, 0<f<w0

The unbiased estimator of 62 is :

A nx
(A n+1

=
X

B R € <

(&) n+l

=2
nx

C R

() n+1

(D) None

0000

Let %, % fivna , X, be a random sample of n
observations from a population with pdf

£(x,0), =0x" , 0<x<1, 0<B<o0

The ML estimator of 0 is :

A) e B
) Zlogxi

nx
ZIOg X;
- nx’
© > logx,

(D) None

B) -

. The algebraic sum of the deviations of a set of

n values from their arithmetic mean is :

(A) 0

B) 1

(C) n

(D)

10 is the mean of a set of 7 observations and

5 is the mean of a set of 3 observations. The
mean of the combine set is :

(A) 6.5
(B) 7.5
(C) 8.5
(D) 15

. The first of the two samples has 100 items with

mean 15 and standard deviation 3. If the whole
group has 250 items with mean 15.6 and

standard deviation ./{344 . The standard
deviation of the second group is :

(A) 4
(B) 8
©) 12
(D) 16

[Turn over



24.

25.

26.

27.

If mode is ill defined, then Karl-Pearson 28.

coefficient of skewness for a moderately
asymmetrical data is given by :

(Mean — Median)
3o

2Mean - 3Median
c

'3Mean —2Median
c

3(Mean — Median)
D)
o
The variable X and Y are connected by the
equation AX + BY + C = 0. If A and B are of

opposite sign, then correlation coefficient
between X and Y is :

(A)

(B)

©

(A) -1 30.
(B) 0

© 1

(D) None

If r is the correlation coefficient in sample of
n pairs of observations, then probable error of
correlation coefficient is :

1—12

(A) 7n
1-12
(B) 0.6745——

n

1=¥2
(C) 0.6745,|—— 31
1’1 \) .

=12

Vn

The correlation coefficient for the regression
equations 8X —10Y +66=0and 40X —18Y —214=0 39
is :
(A)
(B)
©)
(D)

(D) 0.6745

+0.3
+0.6
+0.8
None

JJ-308-D

29.

The Spearman’s rank correlation coefficient will
be maximum when :

(A) Each of the deviations is minimum

(B) Each of the deviations is maximum

(C) Both (A) and (B)

(D) Neither (A) nor (B)

Two unbiased coins are tossed. The probability
of getting at least one head is :

(A)

(B)

AW PO~ =

©)

(D) None

The first of the three urns contains 7 white and
10 black balls, second contains 5 white and
12 black balls and the third contains 17 white.
A person chooses an urn at random and draws a
ball. The ball is white. The probablhty that the
ball comes from the third urn is

15
(A) 37

21

(B) 37

sl
© 87
(D) None
IfB < A, then P(ANB) is equal to :
(A) P(B)-P(A)
(B) P(A)-P(B)
(C) P(A).P(B)
(D) None

. For any two events A and B, P(ANB) is given

by :

(A) P(A)-P(A UB)
(B) P(A)-P(A N B)
(C) P(B)-P(A UB)
(D) P(B)-P(A nB)



(98]
(V8

p.d.f.:

f(x) =ax ; 0<x<1
=a ; 1<x<2
=-ax +3a; 2<x<3
=0 elsewhere

The value of the constant a is :
(A) 0
5 L
®)
1
© 3
(D) 1

34. Let the random variable X assume the

value r with the probability law P(X=r) = pq~;
r=1,2,...., then the variance of the variable is -

A) P
e
®
P’
o L
©) pq
(D) None
35. The continuous random variable X has the pdf:
fix)=— l<x<ao
(x) -
=0 otherwise
Then E(2X - 1) is equal to :
(A) 1
(B) 2
(€ 3
(D) 4
36. In hyper-geometric distribution H.G(N, o, n) if
o
N — oo, N P, then the hyper-geometric
distribution reduces to :
(A) Poisson distribution
(B) Binomial distribution
(C) Geometric distribution
(D) None
JJ-308-D

. Let X be a continuous random variable with 37.

38.

39.

40.

oOooo

The distribution function of a continuous
uniform distribution of a variable X lying in the
interval (0, 1) is :

(A) X

1
B)
(©) 1
(D) X

If X ~ N (8, 1), the probability density function
of the variable X is :

1 1x-8)?

(A)

B) §on
1

(©)

(D)

The probability density function of beta
distribution of first kind with parameters
o, B>0is:

1 a o
(A) B(OL,B)X B(1—x) Lo<x <1
1 ! ~
(B) B(oc,B)X 1(l—x)‘“;O<x<1
(©) Bop) P 1-x)P* 0 <x <1
(D) None

If X ~ Exp(1), the probability density function
of Xis:

(A) 1/ex, for x>0
(B) ¢, forx >0
(C) e, forx>0
(D) e, forx>0

[Turn over



41.

42.

44,

45.

46.

The probability limit for the observed proportion
of successes are

PQ

n

(A) Q=3

®) px3/FPQ
n

PQ
(C) P+3 -

(D) None

Degree of freedom is related to -
(A) Hypothesis under test

(B) No. of observations in g set

(C) No. of independent observations in g set
(D) All the above

- A test is one sided or two sided depends on -

(A) Null hypothesis

(B) Composite hypothesis

(C) Simple hypothesis

(D) Alternative hypothesis

Area of critical region depends on

(A) Value of the Statistics

(B) No. of observations

(C) Size of type I error

(D) Size of type II error

Inasample of 8 observations the sum of squares
of deviations of the sample valyes from the
sample mean is 84 4 and in the other sample of
10 observations it is 102.6, the valye of the test
Statistics is :

(A) 0.8

(B) 0.819

(C) 1.028

(D) 1.057

A population is distributed ag N(5.2, 10.24).
A sample of 576 item has a mean 4.7. The value
of the test statistics to test H:u=52is:

(A) -3.75

(B) 1.73

(C) 3.75

(D) None

JJ-308-D

47.

48.

49,

50.

51.

Test of hypothesis Honu = 5.vg . BT

leads to :

(A) One side left tailed test
(B) One side right tailed test
(C) Two tailed test

(D) None of the above

A random sample of 27 pairs of observations
from a normal population gave g correlation
coefficient of 0.6, The value of the test Statistics
153

(A) 1.75
(B) 2.75
(C) 3.75
(D) None

Which of the following is non-probability
sampling ?

(A) Quota sampling
(B) Judgment sampling
(C) Both (A) and (B)
(D) Neither (A) nor (B)
The estimate of population total Y is -
(A) y
(B) ny
(C) Ny
(D) NY
An estimator of standard error of y is;
N-n
nN

N-n
(B) =8

S

(A)

N-n
nN

None

S2

©)
(D)



IR e~

A combination of a sampling design and an
estimator is called -

(A) Sampling strategy
(B) Sampling error
(C) Sampling frame
(D) None

- Standard error of estimate of the population total

in stratified sampling is given by :

Nt e d
(A)jNJZZ\MAI—ﬂJSh
V

ny

) N |2ZW-f)S;
Vo a

h
ey
Wo(1-£,)S
N Z h h h
(C) \/ Nh

(D) All the above

4. The reduction in variance from proportional

allocation to optimum allocation is caused by
the variation between :

(A) s}

B) 2
(C) - 8*
(D) None

. If fpc is ignored in proportional allocation

the V(Yst)prop 1s given by :

W;,Sh
(&) Dy

W, S
(B) Zh#

W, S?
©. >, ‘L‘J

(D) None

JJ-308-D

56.

37.

58.

The efficiency of the Systematic samplin
compared to SRS depends on the

(U[=]

(A) Intra class correlation coefficient

(B) Interclass correlation coefficient

(C) Both (A) and (B)

(D) Neither (A) nor (B)

Randomization in an experiment helps to
eliminate :

(A) Systematic influence

(B) Human biases

(C) Dependence among observations

(D) None of the above

Errors in a statistical mode] are always taken to
be :

(A) Independent

(B) Distributed as N(0, c?)

(C) Both (A) and (B)

(D) Neither (A) nor (B)

59. In a completely randomized design with

60.

t treatment and n experimental units, error
degree of freedom is equal to :
(A) t—n

(B) n—t-1

(C) n-t+1

(D) n-t

A randomized block design has :
(A) One way classification

(B) Two way classification

(C) Three way classification
(D) No Classification



Fora finite population of size N = 500, the population 3.
proportion is known to be 0.85. How large a sample
should be taken in order to estimate P with margin

of error 0.05 with confidence coefficient 0.95 7

(A) 196

B 174

(C) 141

(D) 125

For srswor (N, n), an unbiased variance estimator 6.
of Yis:

N-n

@
N{N —ﬂ.} 51
n

nN Sg
© w-n
(D) None ofthe above

Sample variance of the h" stratum is given by : 7.
W (vii~¥.)
hi  “h
o
i=1 b
hi  h
(B) z n -1 8
i=] h
Mi TR
b
© XN
i=l  'h
(D) None

Which one is true in stratified sampling ?

(A) Variance within stratum is lesser than the 9
variance between stratum.

(B) Variance within stratum is higher than the
variance between stratum.

(C) Both(A)and(B)

(D) Neither (A) nor (B)

HF0-20636-C 2
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The mean of a systematic sample is more precise
than the mean of a simple random sample if and only
if:

2 2
(A) s >s.

2

2
B) s -::swsy
(C) Py >
(D) None

The variance of the systematic sampling is zero, when
the intra class correlation coefficientis :

1
(A) 3
l—mn
B
L T
G n
© N1
(D) None

Randomization in an experiment helps to eliminate :
(A) Systematic influence

(B) Human biases

(C) Dependence among observation

(D) Alltheabove

Number of replications in an experiment is based

(W1 =

(A) The precisionrequired

(B) Experimental material available
(C) Heterogeneity of the experim
(D) Allthe above

Local control in experimental desizn ismeant o

vi=1l material
1ol TTRSRL L al

(A) Increasethe efficiency ofthe design
(B) Reduceexperimental emor
(C) To form homogeneous blocks

(D) Alltheabove



10.

12,

13.

16.

A Larin square design possesses
(A) Onewayclassification

Two way classification
() Threeway classification
(D) Noneoftheabove
In linear programming problem :
(A) Objective function, constraints and variables
are all linear
Only objective function to be linear
(C) Only constraints to be linear
(D) Only variables to be linear
The variable to be determined in LPP are always :
(A) Positive only
(B) Negative only
(C) Non-negative
(D) Non-positive
The set of basic optimal sohitionto an LPP s :
(A) Finite
(B) Convex
(C) Eithersingleton or infinite
(D)
The solution of transportation problem with m rows
and n columns is feasible if number of positive
allocation are :
(A) m+n
(B) mxn
(C) m+n-1
(D) m+n+1
Most preferred type of average for index number
15:
(A)
(B)
©
™)
Laspeyre’s index formula uses the weights of the :
(A) Base year
(B)
(C) Awverage of the weights of a number of years
(D) None ofthe above

®)

None of the above

Arithmetic mean
Geometric mean
Harmonic mean
None of the above

Current year

HFO-20636-C
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17.

13,

19

20.

21.

22,

[fthe index number is independent of the units of
measurements, then it satisfies

(A) Timereversal test

(B) Factorreversal test

(C) Unit test

(D) Alltheabove

The conditions for the time reversal test to hold good
with usual notation 18 :

(A) Py xP,=1

(B) Pw % Pm =0
(C) Pm"le =1
(D) Pn: + Pw =3

Sampling registration system of births and deaths
came into operation in rural area in the year:

(A) 1967

(B) 1968

(C) 1969

(D) None of the above

The ratio of births to the total deaths in a year is
called :

(A) Survivalrate

(B) Toral fertility index

(C) Vital index

(D) Population death rate

[fP, and P, are the population at an interval of ten
years, the population just after five years will be :
() @,+P)2

(B) ﬁhjl?’] ® P2

oL [,1_ +L]

© 2lp P,

@) *-.'II P, +F,

Fertility rate mainly depends on :

(A) Total female population

(B) Total population

(C) Female population of child bearing age
(D) Number of newly bom babies

[Turn over




23

24,

26.

27.

28.

Main tools of statistical quality control are :

(A) Schwartz Charts

(B) Acceptance sampling plan

{C) Both(A)and(B)

(D) Neither (A)nor (B)

Variation in the items produced in a factory may be

dueto:

(A) Chance factor

(B) Assignable causes

(C) Both(A)and(B)

(D) None of the above

The relation between expected value of R and S.D.

o with usual constant factors is :

(A) BR)=dgo

B) ER)=do

(C) E(R)=Dc

(D) E(R)=Dyo

Variation due to assignable causes in the product

occurs dueto

(A) Faulty process

(B) Carelessness of operators

(C) Poor quality of raw material

(D) Allthe above

The variance of maximum likelihood estimate for the

parameters A of a Poisson distribution on the basis

of sample sizenis:

(A) A

(B) xn

(C) n/h

@) M’

Let x,, X, «s X, bE 2 random sample from a

population with pdf :
fix,0)=0x""',0<x<1,6>0.

Thent=TIx is:

(A) Sufficient estimator for 6

(B) Sufficient estimator fornd

(C) Sufficient estimator for /0

(D) None

HF0-20636-C

29.

30.

ad
—

32.

Lok
id

i o o8

If T, isaMVU for® and T, is any other unbiased
estimator of § with efficiency e, then the correlation
coefficient between T, and T, is given by :

A) e

B) =

(C) Ve

(D) None

If an estimator T of population parameter e
converges in probability to 6 asn — o is said to
be :

(A) Sufficient

(B) Efficient

(C) Consistent

(D) Unbiased

Geometric mean is better than other means when :
(A) The dataare positive as well as negative

(B) The data are in ratios or percentages

(C) The dataare binary

(D) The dataare on interval

The arithmetic mean of two numbers is 6.5 and their
G.M. is 6, the two numbers are :

(A) 9,6

@) 9.3

(C) %
D) 4,
If A, G and H denote the arithmetic mean, geometric

L o N

mean and harmonic mean respectively, then :
(A) A<G=H

(B) G*=AH

(C) G=AH

(D) None

If each value of a series is multiplied by 10, the
coafficient of variation will be increased by :
(A) 13%

B) 10%

(C) 5%

(D) None



35. The standard error of the correlation coefficientis 40, One ticket is drawn at random from a bag containing
civenhy
Fvenoy: 30 tickets numbered from 1 to 30, the probability
(A) : —_r that itisamultipleof 5or 7is:
VI
; 1
l—r A =
. iy 3
®) —
1
L= (B) &,
(€)
4 1
e @ 5
© — 4
36. Regression co-efficient isindependent of ; D 3
(A) Origin 41. Two digits are selected at random from the digits 1
(B) Scale to 9, If the sum is even, the probability that both are
(C) Both{A)and(B) oddis -
(D) Neither (A) nor (B)
37. Giventwo lines of regressionas 3X -4Y +8=10 (A) 1
and4X -3Y=1.the meansof X and Y are : 6
| (A) 4.5 5
. (B) 3,4 B) 3
. ©) 4 5 z
| i E S
3 4 (C) T
(D) None
38. Ifp=0,the lines of regression are : D) 8
(A) Coincident 18
(B) Parallel 42, If A and B are two events, the probability of
(C) Perpendicular to each other occurrence of either Aor Bis given as:
(D) None ofthe above (A) P(A)+P(B)
39. Inasingle throw of two dice the probability of getting (B) P(AuB)
a total different from 8 is: (Cy P(AnDB)
5 D) P(A).P(B)
(A) 316 43, The variance of three tosses of a coin s ;
12 3
s A =
®) 35 2
25 ® 2
© 3 4
3
D) 3¢ 4
D) 3
HEO-20636—C 5 [Turn over
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- s —
44 A discrete random variable can take all possible 1 s Sk
integer values from 1 to k each with a probability 47. Themean ofdistribution f{x)= T(0) p° S
| :
E,thﬂmeanﬂfmevaﬁableis: 0<x<oo,is:
(A) o/p
k+1 (B) ap
A) 2 (C) op? 57
(k+1)(2k+1) (D)} None ofthe above
6 48. Ifweputce=1inthe pdf f{x}=;ﬂx“_1exm;
o 2K+l ()
© 6 0 <x<oo,itreducesto:
k2 -1 (A) Normal distribution
(D) 12 (B) Exponental dismbution -
45. A dice is thrown at random, the expectation of the (C) Betadistribution of Istkind
numberis : (D) None ofthe above
1 49. The mean ofthe distribution :
(A) = .
2 l'a ’E o B
f(x)=——x" (1-x)"; .
, (x) T TP ( Yi0<x<l:
(B) 3 (A) o/p
2 o+p
(8] 7 (B) o
‘ 7 b
O © a+p
46. The value of p for a binomial random variable X, if p
n=6and 9 P(X=4)=P(X=2)is: @ S+p
1 30. The mgf of the random variable X having pdf
A .
f(x)= e I ,—w<x<wis:
3 2
5 il 2
© 5 ®) ¢
2
{D} E I:C:I 213‘ 12
3 (D) None
HF0-20636-C 6
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egree of freedom s related to : 56.

A) Number of observations in a set
B) Hypothesis under test

(C) Number of independent observations ina set
(D) Noneof the above |
Area of the critical region depends on :

(A) Size of type Lerror 57.

(B) Size of type [l error

(C) Value of Statistics

(D) Number of observations

Level of significance is the probability of:
(A) Typelerror

(B) Type lLerror

(C) Both(A) and (B)

(D) Neither (A)nor (B)

_ Testing H,: 100 vs H,+ 100 leadsto:

(A) One sided upper tailed test 59.

(B) One sided lower tailed test
(C) Twotailedtest
(D) Noneofthe above

The degree of freedom for chi-square in case of

contingency table of order (4 x 3) are: 60.

(&) 12
®) 9
C) 8
@) 6

HF0-20636-C 7

HEE

58.

Giventhe sample statistics, 1, = 400, X, = 24.50,
5, =230, 500, X,=20.00,8,~ 2.0. The value
of the test statistics to testHg * 1 = My when ¢} =03

is:

(A) 44.47

(B) 30.00

(Cy 897

(D) None

Given the sample statisticsasn=51,07 8 and
¢ =10, the value of the test statistic 15

(A) 79.6%

B) 64.27

(C) 59.23

(D) None of the above

A random sample of 27 pairs of observations froma
normal population givesa correlation coefficient
0.42. The value of the test statistics 18 :

(A) 2.49

® 2.31

(cy 212

D) 192

A combination of sampling design and an estimator
iscalled:

(A) Samplingstrategy

(B) Sampling frame

(8] Both (A)and (B)

(D) Neither {A)nor (B)

nsrswr (M. n). an unbiased estimator of Yis:
(A) NY

B) Ny

(C) ny

(D) Noneofthe above

He
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Option—(i) : Statistics

1. If the two observations are 5 and =5, then their 5. The line of regression intersect at the point :

harmonic meanis : @A) (0,0)
A) 3 ® 1.1
® 0 © XY)
© -5 O X.Y)
(D) None ‘ 6. Ifr=0the angle 6 between the two lines of regression
2. Inaclass test, 20 students out of 40 passed with is: '
mean marks 7.00 and the overall average of class A) 6=m
was 6.00. The average marks of students who failed T
were : B 5
(A) 2.5 o gt
(B} 2.3 © 4
(C) 5.00 D) 6=0
D) 6.00 i ' 7.  The probability of error of correlation coefficient is
3.  Thevariance of ﬁrs:t nnatural number is : i
gl 52
i e @ o6745xL=1)
St n
B _
I
e N o n
®) 1
-2y
0.6745
o @i-D © g
O
“‘ : (1-r%)
: 0.6745 x
oy el ©) T
4 8.  Given thetwo lines of regressionas §X — 10Y +66=0
4.  Foranegatively skewed frequency distribution curve, and 40X — 18Y =214 the mean of X and Y are :
the third central moment is : @A) X=13, Y =17
(A) 1.>0 e g =
i u3<0 B) X=8Y=40
3 _— -
= (C) X=40,Y=18
3!
(D) None ofthe above D) X=8Y=-10
FDM-2555-A
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three balls s :
(A) 0212
B) 0235
(C) 0.245
®) 052

10. IfAand B are two events, the probability of event A

occur and B does not occuris :
(A) P(ANB)
B) P(ANB)
©) PAUB)

@ PAUB)

11. For any three events A, B and C defined on the
sample space S, such that B < C and P(A) > 0,

then:

(A) P(B|A)<P(C|A)
(B) P(B|A)>P(C|A)
(C) P(B|A)<P(C|A)
(D) P(B|A)=P(C|A)

12. Iftwodiceare tﬁrown, the probability that the sum

isneither 7nor 11is:

(A)

(SSRE )

(B)fg

1
s

1_8— .

D 35

FDM-2555-A

14.

15,

density function f(x) =3x% 0<x <1.

Twelve balls are distributed at random among three  13. A continuous random variable X has a probability
boxes. The probability that the first box will contain

IfP(X<a)FP(X>a),thenaisequalto:

13
i \5)
(3
B) 5)
1
© ()

(D) None ofthe above

The mean and variance of a binomial distribution are

8 and 4 respectively.

ThenP(X=1)isequalto:

A 7
B) 55

1
© >

®) 7=

In a hyper-geometric distribution (N, M, n), if

M
N - o, N — p, then the Hyper-geometric

distribution reduces to :

(A) Geometric distribution
(B) Poisson distribution
(C) Binomial distribution

(D) None of the above

[Turn over



16. The moment generating function of the geometric 19.

distribution with usual notation s :

P
7 B —

ii I'=pe’

20.

© 17 qe'

©) 1+ pe'

17. Subway trains on a certain line run every halfhour
between mid-night and six in the morning. The
probability that a man entering station at a random
time during this period is :

2
@A) 3

W | =

®)

|-

©

.
O |

18. Alinear combination of independent normal variate

iS: 22.

(A) Uniform variate
(B) Normal variate
(C) Gamma variate

(D) Exponential variate

FDM-2555-A
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21.

For large value of A, the gamma distribution y(\)
tendsto :

(A) Exponential distribution

(B) Betadistribution of first kind

(C)  Uniform distribution

(D) Normal distribution

The mean of the beta distribution of first kind
B(u, v) with usual notation is :

n

(&) p+v
A%
® i
U
© 755
A%
e

The probability that a random value of the vector
KR T sy X,) belongs to the critical region is
known as :

(A) Levelofsignificance °

(B) Size oftypeIerror

(C) Both(A)and (B)

(D) Neither (A) nor (B)

A random sample of 500 apples was taken from a

large consignment and 65 were found to be bad.
The S.E. of proportion is :

A) 0.015

B) 0.012

© 0.5

(D) None ofthe above



e

24.

23.

26.

In two large populations, there are 30 and 25 percent  27. Degree of freedom for y? in case of contingency

respectively of fair haired people. The value of the
test statistics for the difference of proportionis :
(A) 246

®) 2.52

(C) 2.56

D) 174

A sample of 900 members has a mean 3.4 cm and
s.d. 2.61 cm. The sample has been drawn from a
large population of mean 3.25 cmands.d. 2.61 cm.
95% confidence limit for the population mean is :
(A) (3.5705 and 3.2295)

B) (3.6251 and 3.2295)

(©) (3.5705 and 3.9225)

(D) (3.6251 and 3.9225)

In a sample of 8 observations, the sum of the squares
of deviation of the sample values from the sample
mean was 84.4 and in the other sample of
10 observations it was 102.6. The value of the test
statisticis :

(A) 1.024

B) 1.057

(C) 1.145

(D) None ofthe above

A randoﬁ sample of 27 pairs of observations from a
normal population gave a correlation coefficient of

0.6. The value of the test statistic is :
(A) 3.75
B) 3.54
() 3235

D) 2.93

FDM-2555-A

28.

29.

X

table of order 4 x 3 are :
A 12

® 9

© 8

D) 6

Given the sample statistics

s, =36

1

X, =1234,
n,=7, ¥,=1036, s,=40

the value of the test statistictotest H : p, =, is
(A)
®)
©
D)

For a simple random sampling without replacement

8.37
8.65
9.37

9.45

srswor (N, n), the probability of two specified units

being selected at any given draw is :

n(n -1)

@ Iw<y
N

B) n(n-1)

1 S

© NN-D
1

D h@-1

[Turn over



- 30.  Foran srswor (N, n), the probability that any two  33.

32.

FDM-2555-A

(A)

specified units are included in the sample is :

mn=1),
N(N-1)

n-2
® -2

34.

1
© N
1
n(‘n - 1)‘

D)

The probability of getting a sample of size n
from simple random sampling with replacement

srswr (N, n)is:

Z | =

A population consisting of the results of the

conceptually fepeated trial is known as :
(A) Real population

(B) Finite population

(C) Infinite population

(D) None ofthe above

Hen

35.

36,

Under proportional allocation, the size of the sample
from each stratum depends on :

(A) Population size

(B) Total sample size

(C) Size ofthe stratum

(D) Allthe above

In stratified random sampling with srswor in each

stratum, an unbiased estimator of V(¥,,) ignoring

fpcis:

W s?
(A) Z h °h
nh

WZ
Cncdammats
n,

_Visz
D) ZNh h

The mean of a systematic sample is more precise
than the mean of a simple random sample if and only
it

2 .l
(A) S°<8;,

®) §*>s],

©) poy>1

(D) None ofthe'above

Systematic sampling mean :

(A) Selection of n continuous units

(B) Selection of n largest units

(C) Selection of n middle unitsina sequence

(D) Selection of n units situated at equal distance



37.

38.

39.

40.

41.

FDM-2555-A

Randomization s a process in which the treatments  42.

are allocated to the experimental units :
4)
B)
©
D)

Local control is a device to maintain ;

in a sequence
with equal probability

at the will of the investigator

(A) Homogeneity among blocks
(B) Homogeneity within blocks
(C) Both(A)and (B)

(D) Neither (A) nor (B)
Randomized block designisa:
(A) Threerestrictional design
(B) Tworestrictional design

(C) Onerestrictional design

(D) Noclassification

In a completely randomized design with t treatments

and n experimental units, error degree of freedomis 47

equalto:

(A) n-t

B) n-t-1

C€) n-t+1

(D) t-n

Constraints in an LP model represents :
(A) Limitation

(B) Requirements

(C) Balancing limitation and requirements
(D) Allthe above

)= EN |

all the above 43.

44,

46.

The distinguishing feature ofan LP model s :

(A) Relationamong all variables is linear

(B) Ithas S§ngle objective function and constraints
(C) Value of decision variables is non-negative
(D) Alltheabove

Which additional variables are added to convert the
LPP in the standard form ?

(A) Slack variables

(B) Surplus variables

(C) Atificial variables

(D) Alltheabove

The solution of a transportation problem with m rows

and n columns is feasible if number of positive

allocations are :
(A) m+n
(B) mxn
© m+n-1
D) m+n+l

If Laspeyre’s price index is 324 and Paasche’s price

index is 144, then Fisher’s ideal index is :
A) 180
B) 216
(C) 234

(D) None ofthe above

Which index satisfies factor reversal test ?
(A) Paasche’sindex

(B) Laspeyre’sindex

(C) Fisher’sideal index

(D) Walsh’s price index

[Turn over



47. Thetime series analysis helps 52.

48.

49.

50.

Sl

FDM-2555-A

(A) to compare the two or more series
(B) toknow the behaviour of business
(C) tomake prediction

(D) allthe above

33,

The best method for finding out seasonal variation
is:
(A) Simpleaverage method

(B) Ratioto rrioving average method

(C) Ratio to trend method 54.

(D) None ofthe above

Vital statistics is mainly concerned with :
(A) Births

(B) Deaths

(C) Marriages

(D) Allthe above

Vital rates are customarily expressed as :
(A) Percentages

(B) Perthousand

(C) Permillion

(D) Pertrillion

The death rate of babies under one month is known

o e E : 56.

(A) Infantmortality rate

(B) Maternal mortality rate
(C) Neonatal mortality rate
(D) Foetal death rate

oo

- §

A life table is most utilized by :

(A) Lifeinsurance companies

B) Genef;l insurance companies

(C) Employment exchanges

(D) Alltheabove

Main tools of statistical quality control are :

(A) Shewhart chart

(B) Acceptance sampling plans

(C) Both(A)and(B)

(D) Neither (A) nor (B)

The probability of accepting a lot with fraction
defective P, isknown as :

(A) Consumer’srisk

(B) Producer’srisk

(C) Typelerror

(D) None of'the above

Control chart in statistical quality control are meant
for:
(A)
®)

Describing the pattern of variation

Checking whether the variability in the product
is within the tolerance limit or not

(C) Uncovering whether the variability in the
product is due to assignable causes or not
(D) Alltheabove

R-charts are preferable over o-charts because :
(A) RandS.D. fluctuate together in case of small
sample

®)
©

D)

Riseasily calculable
R-charts are economical
All the above



57. 1If an estimator 8_of population parameter 8 59, The MLE are:

58.

converges in probability to 8 as n tends to infinity is
said to be :

(A) anunbiased estimator
(B) aconsistent estimator
(C) both(A)and (B)

(D) neither (A) nor (B)

L B it x_ be arandom sample from N(y, 1), |

then t = lz x; isanunbiased estimator of :
n

(A) o

B o®+1
© v
D) p+1

FDM-2555-A

60.

A) Cm:sistent

(B) Sufficient

(C) Both(A)and (B)

(D) Neither (A)nor (B)

Ifx, x,, ..., X_be arandom sample from N(0, 62),

then the maximum likelihood estimator for O is :

A) D.'x/n
® 2.x/n

(©) ,/z;‘xf/n

D) Z:xf /n

[Turn over
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Option—(ii) : Mathematics

Which of the following is not true for the function 5

1
e¥ —1
f(x) = T
e* +1
=0,x=07?
(A) Thelefthand limitof f(x)atx=0is-1
(B) Therighthand limit of f(x)atx=01is 1
(C) f(x)hasadiscontinuity of the firstkind at x=0
(D) f{(x)has a discontinuity of the second kind at
x=0
Which of the following is the value of the n derivative
oflog(l +x)atx=07?

,Xx#0

&) (yn! 6.

B) 1)y-'(n-1)!

©) 1)*'nl

D) (1)'(n-1)!

The coefficient of x* in the Maclaurin’s expansion of
tanxis: i

) 1

&
Oy =

FDM-2555-A 10

Which of thg following is true for the functions
u=x3-3xy%,v=3x%y-y3?

S

ox 0oy

ou  ov

®) = e

(A)

. u
© oo

(D) Allofthese

The radius of curvature of the circle p=a(1 + sin y)

oy, oy

0=t

is:
(A) asiny

(B) acosy

©C) a

(D) None of these

Which of the following is/are an asymptote(s) of the

X2 y2
hyperbola — — 2 =12
yperbola - g

» y-2x
@ y=-

b
B) y=-7X

(C) Both(A)and (B)

(D) Neither (A) nor (B)

The origin is anode on the curve y? = ax?+ bx?if:
A a>0

B) a=0

(C) a<0

(D) None of these holds



9. The modulus and the amplitude of the complex
number ‘tanx —i’ are respectively :
A) COS X LLJEIPN
( ) 2 2
sec X, — X
(B) 2 9
G) secX,X — =
( ) ' 2 OF.
CoS X, X — —
(D) 2 2
1
10. The product of all the values of (1 +1)3 is:
Tl
@ 3
B) 1+i
© i
@) 1-i-
11. If iiiim =P +iQ and only principal values are
considered, then P> + Q?=
(A) e—Pn
B) e
€) e
D) e
12. Ifsin (P+iQ)=x +1iy, then x? cosec’ P—-y?sec’p=
(A) sinhP
B) coshQ
© 1
®) 0
13. The condition that the line y = mx + ¢ may be a
normal to the parabola y*=4ax is :
A) c=—
@ e=—
(B) am?+2am+c=0
(C) c=am?
D) a’m?*+2am+c=0
FDM-2555-A

14.

15.

16.

17.

The coordinates of the foci of the ellipse
3x2+2y*=6are:

1 ¥
(A) (if,OJ

o (33

©) 1,0

D) (O,£1)
The eccentricity of the hyperbola 2x>—3y?=15is:

5

A) 3

3

(B)E

3

© 3

15

D@ 3

The centre of the conic ,
5x%+6xy + 5y - 10x—6y—-3=0

is:

Aa) O, 1)

® 1,1

© 1,0

O (©0,0)

The curve of intersection of two spheres is :

(A) astraightline

(B) acircle

(C) anellipse

(D) ahyperbola

[Turn over



18.

19.

20.

21.

e

The locus of the tangent lines drawn from a given 23.

point to a sphere is :
(A)
®)
©)
®)

The equation of the cylinder whose generators are

a sphere
acone
acylinder
None of these

parallel to the z-axis and pass through the curve of
intersection of x>+ y?+z?=1andx+y+z=11is:
(A)
B)
©)
D)
The equation z> =4(1 + x2 +y?) represents :
(A) anellipsoid

(B) acone

(C) a hy-perbo.loid of one sheet

(D) ahyperboloid of two sheets

X2+yl+xy—-x-y=0
X2+y?—xy+x+y=0
X2+yl—xy+x-y=0
x2+y’+xy+x+y=0

The solution of the differential equation

(x+y+1)2i}i=1is:
dx

(A)
®)
©)
D) ,
IfP and Q are functions of x only or constants, then
the general equation reducible to a linear differential
equationis:

x=tar{x+y¥1)j+e
tan(x+y+1) =y+c
cot(x+y+1) =y+c

@) f(y)j—y +PE(y)=Q
X

o dy "

®) f(y)dX +Pf(y)=Q

© L+Pt=Q

O T +ry=Q

FDM-2555-A 12

24.

y=tanl(x+y+1)+c¢ 25.

26.

The particular integral of the differential equation

d2y+ _ .
—=7 +¥ = cosecxis:

dx?

(A) cosxlogcosx—xsinx
(B) sinxlogsinx—xsinx

(C) sinxlogsinx—xcosx
(D) cosxlogcosx—xcosx

Which of the following is not true for Bessel functions
of different orders ?

@ 5=,
® lenml-xs,
© N+ =1, ()
© B0 =21, ==1,,()

0 2 4
The index of nilpotency of thematrix [0 0 5 |is:

1o 0 0

@A) 2
®) 3
© 4
® 5

Which of the following is not true for any square
matrices P, Q, R of the same ordern ?

A) Tr(P+ Q) =Tr(P) + Tr(Q)
B) Tr(PQ)=Tr(QP)

(C) Tr(PQR)=Tx(QRP)

D) Tr(PRQ)=Tr(PQR)



27,

28.

29.

30.

For what value of ‘a’ is A* —3A2—-7A+a=0the 31.

1 1 2
characteristic equation ofthematrix |3 1 1|?

2% 1

(A) a=5

B) a=3

(C) a=1l

D) a=-11

Which of the following is not true in general ?
A4
B)

32.

Every elementary matrix is non-singular

Every non-singular matrix is a product of
elementary matrices

The inverse of an elementary matrix is an
elementary matrix

Rank(PQ) =max(Rank P, Rank Q)

©)

D)

Which of the following is not true ? 33

(A)

A square matrix of order n is non-singular if
and only ifits rank isn

B)

The columns of a non-singular matrix are

linearly dependen_@ :
(C) The columns of a matrix of order m x n are
linearly dependent if and only ifits rank is less

thann
®)

A square matrix of order n has rank n if and
only ifits columns are linearly independent

For what values of ‘b’ the equationsx +y+z=1,
X+2y+4z=>b,x+2y+4z=>b?have a solution ?

A b=1,2

®) b=1,3 "
(C) b=2,3
D) b=3,4
FDM-2555-A 13

34.

For what values of ‘a’

asin® -—-acos®

¥ rth ?
acos® asinb i
A) a=1
® a=-1

(C) Both(A)and(B)
(D) Neither (A) nor (B)

oa+if —-y+id

The matrix [ } is unitary if ;

y+i8_ o —1ip
A) a?+p2+y2+8%=1
B) o +pr=y’+8
©) a’+y*=p*+8?
D) a’+p2+y2+82=0

The equation whose roots are two times the roots of

the equation X’ —5x*+ 13x>—-11=0is:
(A) X —40x*+416x* — 1408 = 0
B) x"-416x*+40x*—1408=0
(C) x7-1408x*+40x*-416=0

D) x7-40x*—416x>+ 1408 =0

Ifa, B,y are the roots of the equation x3 +3x +2=0,

then the equation whose roots are (f — v)?,

(Y- (a—B)is:

(A) x3+18x2+216x+81=0
B) x*-18x2+81x—216=0
(C) x3+18x*+81x+216=0

@) x*-18x>—81x-216=0

[Turn over

is the matrix



35. The equation whose roots are the roots of the 39.

36.

37,

equation x* — 6x2+ 11x — 6 =0 increased bylis:

A) x3-9x2+26x-24=0

B) x*+9x2-26x-24=0

(©) x3-9x2+24x-26=0

D) x3+9x2-26x+24=0

If o, B, y are the roots of the equation
X*—px?+qx—-r=0,

thena? + 1+t =

40.

@& 2
r

® 1
r

©

r

® 7

The sum of the cubes of the roots of the equation
X282 +x-1=0is:

A) 2

B) 5 42,

©) 8
®) 10

The number of imaginary roots of the equation
X’—x’+x*+x2+1=0isat least :

A4 3
B) 5
© 6
D) 7

FDM-2555-A 14

P . 41.

If ai, B, y are the roots of the equation
ax*+bx2+cx+d=0,

then (a + By (B +7) (y+ ) =
ad — bc

A4) ;
a

¢’ - 2dc
B) 3

a

b - 2ac
(C) d2

(D) None of these

The number of rational roots of the equation
3x-x2+3x-1=01is:

A4 1

B) 2

© 3

(D) None of these

Which of the following is not true for any two real
numbers x and y ?

@ |xI+ly|<|x+y]

B) [x+y|=|x|+|y|iffxy>0
© Ix+yl<|x|+|y|iffxy <0
© JxI-ly|<|x-y

The sequence {b_} defined by

R

(ah)
convergesto :
A o
B) 1
© e
O =



43.

44,

45.

Which of the following series is convergent ?

(A)

®)
©

|
® X1

Al 1+—

n n

Which of the following is true for the series

@0 (_l)ﬂ
,,21 2n -1 i

(A) The series is absolutely convergent

(B) Theseries is divergent

(C) The series is conditionally convergent
(D) None of these
Which ofthe followin.g is true for the function

f(x) =0, when x is rational

48.

=1, when x is irrational

in any interval [a, b] ?

@) JfEdx=0

" b ¥ , . ;
® [f®)dx=b-a

(C) f(x)isintegrable on[a, b]

(D) None of these

FDM-2555-A 15

46.

47.

For any two partitions P, and P, of [a, b] and for

any bounded function f(x) defined on [a, b], which
¥

of the following is not true ?

@A) L(P,H<UP,H
®B) LP,UP,H=LEP, D
(C©) UP,UP,H<UEP,H

O UEP,H<UP,UP, 1

3 ' :
The value of _‘-{X + [x]}dx , where [x] is the greatest
0

integer function, is :
g 2
@ 3
® 3

© >

None of these

D)
Which of the following is true for the function

£(x) = 2x sifi— - Bos—, % & (0, 1]
X X

=0, % =072
(A) f(x)iscontinuouson [0, 1]
(B) f(x)isdifferentiable on [0, 1]
(C) f(x)isintegrableon [0, 1]
(D) None of these

[Turn over



m asin®

49. Thevalueofj j rdrd6 is -

0 e

A —

®)

©

(B »i 73

50. Whichofthe following isnottrue ?

(A) Forany constant vector ——, V- >

a

(B) Forany vector function

—, Vx(Vx——) = V(V'—) + V*

.(C) For any scalar function ¢, V x V$ = e

D For any vector function

ey, V(Y X ——3) =)

51. Forwhat value of ‘a’ is the function

ol
£, )= 522 (x, ) = (0, 0)
X +y
=a,(x, y) = (0, 0)
continuous at (0, 0) ?
@® 0 <.
®) 1
© -1
(D) None of'these

FDM-2555-A

52. The saddle points of the function

1

54.

-

flx,y)=x3+y3-3x-12y +20
are : 4
@A) (1,2),(¢-1,2)
® 1,2),1,-2)
© (1,-2),(-1,-2)

- D -1,2,01,-2)

Which of the following is true for any normal
subgroup H of a group G ?

(A) xH=Hx,VxeG

B) xhxeH,VxeG,heH
© H)(yH) = (xy)H, Vx,y e G
(D) Allofthe above

If K is the kernel of a homomorphism from a group
G onto the group G', then which of the following is
true in general ?

@ =6

©) K={e}

D) K=G
Which of the following is/are true for any ring R and
for any idealI of R ?

R
A f:R- T defined by f(x)=x+1I, Yx e R

is ahomomorphism with kernel I

B) I=(0)orRifRisafield

R
(C) IfRisanintegral domain, thenso is T

(D) Alltheabove



30,

34.

Forany twoideals Uand V of aring R, whichofthe 59. If P is the real linear space of all polynomials

following is/are not an ideal(s) of R ?
@A) Uuyv
@) UnV
© U+v
(D) Alltheabove
Which of the following is not a subspace of the real :
linear space of all the bounded continuous real valued
functionson [-1,1]?
(A) Thesetofall fsuchthatf(0)=0
(B) Thesetofall fsuch that
f(x)20,vVx e[-1,1]
(C) Thesetofall fsuch that fis differentiable

1
(D) Thesetofall fsuchthat [f(x)dx =0
-1

58. Which of the following sets in the linear space R?
over R is linearly independent ?
A) {2, 1,2),(8,4,8)}
(B) {(1’ 2’0)’(03 35 1)5 (_15 0: 1)}
©€) {-1,2,1),3,0,-1),(-5,4,3)}
(D) None of these
FDM-2555-A

f(x) with real coefficients defined on [0, 1]
and D ahd T are two transformations on P

defined as D[f(x)]= % f(x), Vf(x) e P and
T[f(x)] = xf (x), Vf(x) € P, then which of the
following is true ?

(A) DT=TD

B) DT#TD

(C) DT-TD #1, the identity transformation

(D) None of these

Which of the following is/are true for any two
subspaces L and M of a finite dimensional linear
space X over the field F with dual space X* ?

(A) dimLUM)=dim()+dim(M)—dim@L M)
®) dim(%) = () ~ (L}

(©) dim(X)=dim(X")
(D) Alltheabove
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Option—(i) : Statistics

The most appropriate average to determine the size 7
of oranges on a tree is:

(A)  Arithmetic Mean
(B) Medin
(©) Mode -
(D) Geometric mean 8.
The variance of first n natural numbers is:
nt -1
@ ==t
; n+1l
(B) %51
n(n+1)
(Ch "o s
) n(n + 1)6(2n +1) 9.
Ina positively skewed distribution:
(A) Mean> Mode > Median

(B) - Mean > Median >Mode

(C) Mean < Median < Mode

(D) Mean < Mode < Median

The first quartile divides a frequency distribution in
- the ratio: |

(A) 4:1 2
By 1:4

Q) 3t 10.
(D) 1:3

The coefficient of correlation is independent of -
change of:

(A)  Originonly

(B) Scale only

(C) Origin and scale

(D) None
If cov (x,y) = o0, , then:
A) r=1
B) r=0
©) r=2
D) r=-1
DAJ-11116-A Xx2x

1

(1 ‘) 4
B

D T

Ifr =0, the lines of regression are:
(A)
(B) Perpendicular to each other
(C) Parallel to each other

(D)

The regression coefficients are b, and b,. Then th

Coincide

Do not exist

correlation Coefficient r is:

bl
g
: b
B B
(©) b, b,
(D) &b,

What is the chance that non-leap year should have
fifty-three Sundays?

A problem in Statistics is given to three students

ESS]
X, Y, Z whose chances of solving it are 5,3,2
respectively. The probability that problem will be
solved is:

Y
y <
B 3
o). - -

g
(C)24
S
)
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11. Iftwo dice are thrown, what is the probability that the 15.
sum is neither 7 nor 11?
o
&) 3
e
® 3
1 16.
) 108
i O
(D) 108 & .
12. The axiomatic approach to probability was proposed
by:
(A) Von-Misses 147
(B) Laplace
(C) Thomas Bayes
(D) A.N.Kolmogorov
13. Suppose that a game is to be played with a single d1e
assumed fair. In this game a player wins $ 20 if a 2 e
turns up, $ 40 if a 4 turns up; loses $30 if a 6 turns up; ;
while the player neither wins nor loses if any other
face turns up. The expected sum of money to be won
is: :
(A) $30
(B) $12
€) $5
(D) $42 :
14. The moment generating function of geometric
distribution is given by:
hy e |
(1-pe") &
- q
B (pe)
- p
©  (rqeh
(D) ;
(1-qe)
X3

The variance of a binomial distribution

(NG et
X 5 z 3. X=U, L. 182

(&) 16
(B) 2
(. .3
(). &

A family of distributions which has mean always less
than its variance is:

(A) Binomial distribution

(B) . Negative binomial distribution
(C) Normal distribution

(D)  Hyper-geometric distribution

Let X~N (0, 1) and Y ~ N(0, 1) be mdependent
random variables. Then the distribution of X/Y is:
(A) Gammadistribution

(B)  Standard Normal distribution

(C) Betadistribution

D) Standardb-Cauchy distribution

If the moment generating function of a distribution is

g
given by (1 47 —7%] , then mean of the distribution is:

7\' ‘
(A -~
o r
®) 5
r
@
}\‘2
By i
LetX~ B, (a,b), then varlance of the distribution is:
ab
(&) (a+b)(a+b+1)
ab

B) @ b)l@+b+l)

ab

© @by @+b-1
ab

(D)

(a-b)Y*(a+b-1)
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20.

2l

22;

23

24.
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The probability that a normal variate will lie within the ~ 25.
range u + G is: -
(A) 0.9973
(B) 0.0027
© 09544
(D) 0.6826
If the sample mean is closer to the population mean, 2.
then:
(A) Sampling error is larger
(B) Sampling error is smaller
(C)  Sampling error equals to unity
: (D) None of these
A random sample of 500 pineapples was taken from 27-
a large consignment and 65 were found to be bad.
The standard error of the proportion of bad ones in a
sample of this size is:
(A) 0.013
(B) 0.015 28,
(C) 0.130
(D) 0.150
A randomly selected sample of 1,000 college students
was asked whether they had ever used the drug
Ecstasy. Sixteen percent (16%) of the 1,000 students
surveyed said they had. Which one of the following
statements about the number 0.16 is correct? 29
(A) Itisamargin of error
(B)  Itis a population proportion
(C) Itisasampleproportion
(D) Itis arandomly chosen number
In hypothesis testing, a Type -II error occurs when:
(A)  The null hypothesis is not rejected when the
null hypothesis is true. 30
(B) The null hypothesis i is rejected when the null
hypothesis is true.
(C) The null hypothesis is not rejected when the
alternative hypothesis is true.
(D) The null hypothesis is rejected when the
alternative hypothesis is true.
X4X

Degrees of freedom for Chi-square in case of
contingency table of order 3x4 is: '

(A) . 12
By =0
) 8
D) 6
The mode of Chi-square distribution with n d.fis:
(A) n-2
B) n-1
(C) 2n
DY
F-distribution is used for testing:
(A)  Goodness of fit
(B) Equality of several means
(C) Independence of attributes
(D)  Equality of proportions
t-distribution is used to test:
(A) Thesignificance of the difference between two

sample means
(B)  Equality of population variances
©
(D)

The difference between a sample estimate and the

The independence of attributes

Equality of proportions

popu lation parameter from a complete count is termed

as:
(A) Human error

(B) Sampling error

(C) Non-sampling error
(l)) None of the above

A selection procedure of a sample having no
involvement of probability is known as:

A) Purposive sampling

(B)  Judgement sampling
(C) Subjective sampling
(D) All the above



31. A complete list of sampling units which represents 36.
the population to be covered is known as:
(A) Samplesize
(B) Sampling unit
(C) Sampling frame
(D) Sample Space

32. Thevarianceof11,11,11, 11,11 is:
A) 0
(B) 1
© U a7,
®) V11

33.  Under cost optimum allocation, the allocation of sample
size to different strata depends on:
(A) Stratum size
(B) ~ Sampling cost per unit in the stratum -
(C) Stratum variability
(D) All of these

34. A sampling technique in which only the first unit is

‘ selected with the help of random numbers and the rest
get selected automatically according to some pre- 39.
designed pattern is known as:
(A) Simple random sampling
(B) Stratified sampling
(C) Systematic sampling
(D) Cluster sampling

35.  Variance of y  under random sampling, proportional 40.
allocation and optimum allocation hold the correct
inequality as:
(A): V(Fg)o < Vs ren Y Vs dsns
By V)o=YW ) V¥, )
(€) - Vl¥q Ve £ V5 Jopt Y Jons
(D) None of these

DAJ-11116-A X§x

The sampling variance of systematic sample mean y

is given by:

: 3 N-1)S? k-1

(A) V(Fs) =" N) Ke-Dg,,
_ . _(N-DS*  k(n-1)

(B) V(ySy) oy N it N Sz Wsy
_ v (N=DS? Kk(n+1

© V@Fs) =\ N) = (“N ) g2y,

(D) None of these

Randomization in an experiment helps to reduce:

(A) Systematic influences

(B) Human biases

(C) Dependence aniohg observations
(D) All ofthese

The different procedures whose effects are to be

measured and compared are known as:

(A) Experiment

(B) Treatment

(C) Experimental unit
(D) Yield

In an analysis of variance problem involving
3 treatments and 10 observations per treatment,
SSE =399.6. The MSE for this situation is

(A) 1332
(B) 1332
(C) 148
(D) 300

A researcher reports an F-ratio with df equal to
(3, 36) for an independent measure of experiment.
How many treatment conditions were compared in this

experiment?
(A) 3

B) 4

(C) 36
(D) 39
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®) Vi1
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The sampling variance of systematic sample meany

is given by:

W VG,=-BDF _Ke-De,,
®) V(ysy)=(N ;)52 o k(nN—l) S
© V- (N-DS* k(n+1)Szwsy

N N
(D) None of these

Randomization in an experiment helps to reduce:

(A) Systematic influences

(B) Human biases

(C) Dependence arﬁohg observations
(D) Allof'these

The different procedures whose effects are to be

measured and compared are known as:

(A) Experiment

(B) Treatment

(C) Experimental unit
(D) Yield

In an analysis of variance problem involving
3 treatments and 10 observations per treatment,
SSE = 399.6. The MSE for this situation is

(A) 1332
(B) 1332
(C) 148
(D) 300

A researcher reports an F-ratio with df equal to
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experiment?
A) 3

B) 4

(C) 36
(D) 39
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43.

44,

45.
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A basic feasible solution of a LPP is said to be = 46.
if at least one of the basic variables is zero:
(A) Degenerafe
(B) Non-degenerate
(C) Infeasible
(D) Unbounded
Any feasible solution which optimizes the objective
function of the LPP is called its: : e
(A) Solution’
(B) Non-basic variables
(C) Optimal solution
(D) Basic feasible solution
While solving the LPP graphically, the area bounded 48.
by the constraints is called:
(A) Feasible region
(B) Infeasible region
(C) Unbounded solution
(D) None of these
The solution to a transportation problem with m-rows 49.
(supplies) and n-columns (destinations) is feasible if
the number of possible allocations are:
(A) mtn
(B) mxn
(C) mintl 50.
(D) mtn-1
The sales of a Departmental store on Eid and
Christmas are associated with the components of a
time series:
(A) Secular trend 518
(B) Seasonal variation
(C) Cyclical variation
(D) Irregular variation
XGX%

Given that annual trend equation Y=+ 2X with
origin as 1985; X-units = 6 months and Y-unit =annual
production of computers The monthly trend equation
is:

(A Y= 330% 0.03 X

By X 7553 % 0.01 X

{Cyr <X = F a9 002X

@Y =333+ 021 X

Which of the following satisfies the time reversal test?

(A) Walsh price index

(B)  Paasche’s index

(C) Laspeyre’s index

(D) Fisher’s ideal formula

The arithmetic mean of Laspeyre’s index and Paasche’s
index is:

(A) Fisher’s ideal method

(B) Kelley’s method

(C) Bowley Dorfish Method

(D) Marshall Egdeworth method

The child bearing age in India is:

(A) 15-29years

(B) 15-39years

(C) 15-34years

(D) 15-49 years

The reglstratnon of births, deaths and marriages are:
(A) Fancy of society

(B) Legal documents

(C) Partof medical research

(D) Allofthese '

The sum of age specific fertility rate is known as:
(A) Total fertility rate

(B) General fertility rate

(C) Crudebirth rate

(D) Net reproduction rate



52. For mathematical manipulations, the radix is: 57.
(A) 1000
B) 100
(B B
(D) Either (A)or(B)
53. Assignable causes:
(A) arenot as important as natural causes
(B) are causes of variation that can be identified
and rémoved_ .
(C) arealso referred to as chance causes
(D) - are within the limits of a control chart
54. Central tendency of a process is monitored in:
(A) R- chart
(B) C- chart
(C) S- chart
(D) X-chart : 59.
55. The erm LCD stands for:
(A) Liquefy Crystal Display
(B) Liquid Crystal Display
(C) ~ Liquid Card Display
(D) Liquid Clear Display
56. A chart that controls the total number of defecfs
divided by the sample size is known as:
(A) R chart
(B) np chart
(C) C chart
(D) pchart
DAJ-11116-A XT%

A property of a point estimator that occurs whenever
larger sample sizes tend to provide point estimates

closer to the population parameter is known as:

(A) Efficiency

(B) Unbiased sampling
(C) Consistency

D) Relat;ve estimation

58. The purpose of statistical inference is to provide

information about the:
(A) Sample based upon information contained in the

population

(B) Population based upon information contained in
the sample

(C) Population based upon information contained in
the population

(D) Mean of the sample based upon the mean of

the population . »
Let X, X ,...X, be a random sample from N(p,1), then

F o I sd,
the unbiased estimator of ’;Z X; is
i=l ¢

A) p-l
By et
© ptl
(D) . w2+l

Let X ~U (0, 0), then sufficient estimator for 0 is:

(A) gxi

(B) l:IXi

(©) max(X,, X5 sssasarer , X))
@) min(X,, Xy » X))
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Option—(ii) : Mathematics

a/x 6
: .l Tl 3
1. The value of the limit }‘115[1 + -a—] is :
( A) ea/x
(B) eax
(C) loga
(Dy e
A T | x| _Kk?
5 For what value of k, "M~ =K
x=0 X* +2X
1
AY -
@A) =5
.
( ) 2 7 i
(C) zero
(D) kdoesnot exist
: s 5 logx
3. The points of discontinuity of the function f(x)= e
are : ‘
A) x=1,0
8.
B x20,x= 1
(C) x<20,x=1
(D) Everywhere continuous
4. Forf(x)e*and g(x)=¢€7 the value of ¢ in the interval
[a, b] using Cauchy’s Mean value theorem is :
(A) ab
9.
e
@y o
(C) atb
D a+b
G

5. For the relation, y = X —

with respect to X is :

(A)
(B)
©
(D)

P2 22
1+ 3x—2x?
1+ 2x — 3%
1 2%+ 3%°

DAJ-11116-A

x2, the rate of change of y? 10

The expansion of e* in the ascending powers of
(x-1) is:

2 3

X
(A) 1+X+—5!—+—3-!'+....

Ed

L 1\
(B) e{1+(x‘—1)+(—¥—51)-+££—3!—1)-+...}

b
©) e[l+x+§——+-§-+...l
.

oy g Bl B S

2! 3!

For u = x>+ y*+ 2° + 3xyz, the value of
x—+y—+ ?—li is

ox "oy o0z
(A) u
(B)  3u
(C) 6u
(D) zero
The envelope of the ellipse x = a sin(@ —av), y =b
cosO iS ....eeee - where o is a parameter.
Ay s
B) x*=0
€ x=a

(D) doesnot exist

R
The partial derivative of f(x, y, 2)=€'™ o 4+ ze(+Y)
with respect to x at (1,0, m)is:

a) =1
Ak
e
(C) zero

D) =

The angle between the radius vector and the tangei
of the curve r = a(1 + sin6) at 0=m/6

(A) w2
(B) /3
(C) /A
(D) /6



11.

12

13.

14.

15
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The equation of the tangent to the curve 'y = x*at the
point (2, 8) is:
(A) Y=12X+16
(B) Y=16X-12
{€) Y=12X-16,
(D) Y=16X+12
lo

gx(‘x>0)has :
X

The function

(A) maximum value=e¢

(B) minimum value=e¢

(C) maximum value = 1/e

(D) minimum value = /e

The radius of curvature at any point of the tractrix
s=c logsec yis:

(A) ctany

(B) csecy

(C) ccosy

(D) ccoty

If m, and m, represent the slopes of tangent and normal

to the ellipse 4x2+ 3y*>=24 at the point (ﬁ ,2),then:

2
D) m =—‘E&m2 =

The difference of the focal distances of any point on
the hyperbola is ;

L constant

II. equal to the length of transverse axis

III. zero

(A) onlylis correct

(B) only Il is correct

(C) 1 and II are correct

(D) only Il is correct

17.

18.

19.

20.

21.

X9x

The angle between the planes S G i e and
x+y+t2z=Tis:

(A) 30°

(B) 45°

© 60°

(D) 90

¢ (cos 56 —isin 50)%(cos 70 +isin 76) ™

The value o
(cos 40 — isin 46)” (cos® + isin 0)°

(A) : zero

B) -l

<€ 1

(D) i

The value of log(-5) is equal to :
(A) —log5+mi

(B) —log5+2mi

(C) log5+2mi

(D) logS+mi

el
For what value of k, log(—1) = —25 7

A 1
(B -1
© i
D)1l

The pair of equations of the tangent to the parabol:
y? = 4ax at the ends of its latus rectum are:

(A) y=x(x+a)

(B)
(C) y=#2(x+*2)
(D) y=2x*a)

Let (o, B) represent the centre and radius of tt
sphere 2x>+ 2y*+ 22°— 2x + 4y = 6z =1, then

y=x+a

(B) a=(%,—l, %), B=2
1 3
(C) a—('ia _1’ _2—)9 B_4

[Turn ov



22. The necessary and sufficient conditon that the cone y
ax’*+ by>+ cz2+ 2fyz + 2gzx + 2hxy = 0 may have 26, Letf(x,y) = {xytan-;, L (O_’ 0); then

three mutually perpendicular generators is : 0: (x,y)=(0,0)

(A) _f+g+h=0 (A) xE+yf +xy=2f

(B) at+b+c=f+g+h (B) xfy+yfx=2f
(©) atb+c=0 ©) xfx+yfy=2f
(D) a+b+c=1 (D) xf - yf =2f

23. The plane Ix + my + nz = p touches the conicoid 27. The solution of the differential equation y" +y =0

ax?+ by?+¢z2 =1 if :
2 satisfying y(0) =1, y(g—) =2is
G e

sl ST e (A) cosx+2sinx

(B) cosx+sinx

(B) Ptni+n'=p :
(C) 2cosxtsinx

(©) % i _b? i _r_lc_z_ =p? ' (D) 2(cosx +sinx)
28. Ifsin x is the integrating factor of y’ + Py = Q, then P
5 _l_+_"_'_+_’l= . is equal.to:
dggbe G (A) sinx
(B) logsinx

24, The polar plane of the point (2, -3, 4) with respect to

the conicoid x>+ 2y*+z2=4 is : (C) logcosx

(A) 2x—-6y+4z=-17 (D) cotx s
B) x+t 2y +z=17 29. The'solution of a—% =0 represents a : :
X

D) x+2y+z=0
25. For the function

(B) straight line
(C) parabola

Xy( ~y"); (,y)%(0, 0) (DY. - circle
f(x,y)=17 x*+y? 54
| 0; (x,y)=(0,0) 30. The number of generators in an infinite cyclic group

the value of f_ at (0, 0) is : of Integers is

A -1 (A) 1
(B) zero (B) 2
)l

; (C) finitely many
(D) f, do not exist
(D) Infinity

DAJ-11116-A : x10%



31. InagroupG, if every element is its own inverse, then 37.
Gis: .
(A cyclic ( (\7
(B) finite /
(C) abelian :
(D) non-abelian :
32. Letaand b are two elements of a group G such that 38.
order of a is 5 and a’b = ba’, then
(A) ab=ba
(B) a=b"
(C) O(b)=3
(D) None of these
33. IfC(G)and N(a) respectively denote centre of a group
G and Normalizer of an element a in G, then :
(A) C(G)=N(a)
(B) N@) c CO) s
(C) C(G)c N(a)
(D) C(G)#N(a)
34, Ifa=(135)(12)andb=(1579)are two
permutations, then a~'ba is equal to :
(A) (1759)
®) (795)
(C) G791
(D) None of these 40.
35. InZ, the subgroups <3 >and <15 > are associated
as
(A) <3>c<l15>
(B) <15>¢c<3>
€) <15>=23> 41.
(D) None of these
36. Which of the following statements is incorrect?
' (A) Only ideals of a field F are (0) and F itself
(B) Every field is a division ring
(C) A finite integral domain is a field
(D) None of these
DAJ-11116-A x11x

Find values of b such that the vectors <-11, 5, 2 >
and < b, b%, b > are orthogonal : ;

(A) 0,3,-3
(B) 0,11,3
(€3 0,200
(D) 0,2,-2

Which of the following statements is incorrect?

(A)

A monotonic sequence is never oscillatory.

(B) Ifasequence {a } converges to /, then {| a |}
_converges to [ 7]

(C) A sequence cannot converge to more than one

‘ fimit.

(D) The sequence with nth term

LY |
a = (1 + ;) converges to 1

The geometric series 1+ x + x>+ .. .to w0 is
L. Convergent if | x[<1

II. Divergentif x>1

III.  Oscillates infinitely if x <-1

(A) Only lis correct

(B) Iand Il are correct
(C) 1 and I are correct
(D) I, I and I are correct

0
. -p .
The series Z“ is :

n=l|

(A) Convergentfor0<p = 1
(B) Divergentfor0<p < 1
(C) Convergent forall p

(D) Divergent for all p

The Dirichlet’s function defined by

1, xrational
—1 xirrational 'S

f(x)={

(A) continuous for every real x

(B) discontinuous for every real x
(C) continuous for rational numbers
(D) continuous for irrational numbers

[Turn over



42. Identify the incorrect statement. 46. Which of the following is not correct?

(A) FG) =Vn

(A) Every bounded function is Riemann Integrable.
(B) A continuous function f: [a, b] = R is Riemann

Integrable in [a, b]. m
(C) A monotone function f: [a, b] = R is Riemann (B) _[ e™ dx= %\/;

Integrable in [a, b]. (C) T()=nl(n-1)

(D) Ifthe set of points of discontinuity of a bounded (D) 'B(m, n)=B(n, m)

function f : [a, b] = R is finite, then it is
R-integrable. 47. The value of the integral .fx3e”" dx is

(A) —e*(x*+3x2+6x+6)+cC

! , - ¢
43. Forf(x)=x,x € [0,1] and P = {0, -1-, = 1} be a (B) e*(x’+3x’+6x+6)+c
3-3 (C) —e*(x*-3x*+6x-6)+c
partition of [0, 1], then U(P, f, x) + L(P, f, x) = (D) None of these
5 1
: 1
(A) 3 48. The value of the integral { ; J- 4 xy dx dy is
=45 Sx=0
’ (A) zero
B) = B) 1
3 € 9
(€)=l _ (D) None of these
(D) zero \ | 2 ;
49 If J'f(x)cos xdx = E{f(x)} +c,then f(x)is:
. ;
44. For what value of k, j [x]dx =k? (A) x+c
0 (B) sinx+c
(A) k=4 (C) cosx+c
(D) ¢
(B) k=6 :
. 5 :
©) k=38 50. For what value of k, f -_——me—dx =k?
(D) None of these ‘ SINX +Cosx
45. Iff:[a,b] - R is a bounded function, then for £ > 0 Az
d 8> 0 such th i
an such that : (C) m/4
b : (D) =2
L. U(P, f) < I f(x)dx +¢€ 51. Given that the roots of the 4x* + 12x>+ 11x +3 =0
% a are in A.P,, its roots are :
o 1 153
. L, 0> [f(X)dx—¢ for cach Pela, b], [x[<5 @l lesees
a
(A) Onlyliscorrect i ey 3]
; 20
(B) Only Il is correct
(C) Both I and II are correct (©) (_1’ ;_3_’ ___5.)
. : 2

(D) Both I and II are incorrect
(D) None of these

DAJ-11116-A : - X12x



52.

5%

54.

o

56.
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If o, B are the two distinct roots of
x4 —14x3 + T3x2 —168x + 144 =0

such that they occur in pairs, then == Vs
(A)
By ¥
© 7
(D)
On multnplymg the roots of the equation

Zero

None of these

xX*+3x3-x*+ X~ 1=0 by 2 the resulting transformed
equation is
(A) y'+6y’—2y*+2y-2=0
(B) y*+6y—4y*+8y~-16=0
(C) y'-6y’+4y>—8y+16=0
(D) None of these
If o, B and y are the roots of the equation

x} —ax?+ bx — ¢ = 0, then Z(f is
(A) a®-3ab+3c
(B) a’+3ab-3c
©) —2ab+c
(D) a*-ab+c
) S (B

The rank of thematrix | 3 4 0 -—1]is:
[—1 0 -2 17

A) 1

(B) 2

€y 3

D) 4

For what values of k and /, A= B™'? where,

k 0 -1 I8 1
A=/0 1 [ |andB=|0 1 O
0 0 1 0 0 1
k=1&I1=1
k=0&/=1
k=1&1=0

(G
(B)
©
(D)

None of these

57.

58.

59.

60.

x13%

The following system of equations has
2x+6y=-11

6x + 20y —6z=-3

6y —18z=-1

(A)
(B)
©
(D)
Which of the following statements is incorrect?
(A)
(B)

unique solution
no solution

infinite number of solutions

finite number of solutions

If A is symmetric, then so is AA" and A’A.

Every sq. matrix can be uniquely expressed as
the sum of symmetric and skew symmetric
matrices.

If A is a Hermition matrix, then so is AA" and
AYA. :

If A and B are symmetric, then so is AB and
BA.

i
1 0 Tl
Find a matrix A such that (2AT (0 2)] - ( 0 1]

and give its first row

@ @-D

®) (0,0

© (-1/2,1/2)

D) (0,172)

If A)? + BA2 +CA + D =0 is the characteristic equation

©

D)

of the matrix M =

0

(A) A=1,B=0,C=-7,D=6
B) A=1,B=0,C=7,D=
(C) A=1,B=0,C=-7,D=-6
®) A=1B= 0,C=7,D=6
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M.A./M.Sc. Option-I : Statistics/A

1. Gconietric mean of three numbers 2,4, 8 is :
(A) 4.67 B) 4
{Cy 5 (D) None of these

2. Arithmetic mean of the first n natural numbersis:
(A) (n+1)2 B) n/2
(C©) n(n+1)2 (D) Noneofthese

3. Fordescribing the variation in the data, we prefer which of the following measures ?
(A) MeanDeviation (B) Range
(C) Standard Deviation (D) None ofthese

4,  Ifmean, median and mode of adistribution are same, then the distributionis called :
(A) Leptokurtic (B) Mesokurtic
(C) Platykurtic (D) Noneofthese

5. Ifcorrelation coefficient between two variables is zero then:
(A) Two variables are independent
(B) Two variables are uncorrelated
(C) Norelationship betweentwo variables
(D) None ofthese

6. If bw and byx are 4/5 and 9/20 then I, is:
(A) -06 B) .76
< 8 D) 0.6

7. Thebestregression line for the following data:
Age(inmonths): 1 - 3 3 4 5
Weight (inKg) : 3 4 5 6 7 8

1S

(A) Y=2+Age (B) X=2+Weight
(C) Y=1+2Age (D) None ofthese
CWG-33120-A

2
B



8. Forhigher degree of correlation between the two variables, the angle between the lines
willbe:
(A) Higher (B) Smaller
(C) Constant (D) Noneofthese

9. The probability of getting 2 or 5 when a dic is tossed -
A) 13 B) 14
©) 15 (D) Noneofthese

10.  The probability of selecting a black card or a 6 from a deck of 52 cards equals:
A) 1532 B) 4/52
(<) 042 (D) Noneofthese

11. Inaclass, 40% of the students study Mathematics and Science. 60% of'the students
study Mathematics. Then the probability of a student studying Science given that he/she is
already studying Mathematics s :

(A) 12 B) 23
© 53 (D) None ofthese

12.  Probability of an event A lies between :
(A) Oandl (B) -landl
© Oorl (D) Noneofthese

13. Giventhat E[X+4]=10and E[X +4]*=116, then E[x’]isequalto:
(A) 24 B) 52
© 36 (D) Noneofthese

14.  IfMean of a Poisson distribution is 4, then the standard deviation s :
(A) 5 B) 4
{5 (e (D) Noneofthese

15. M =e M1 jsthe moment generating function of which of the following distributions ?

(A) Normal (B) Poisson
(C) Binomial : (D) Exponential
CWG-33120-A [Turn over
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16. Variance of geometric distributionis :
(A) pq B) pq
(€) npq ®) 9/’
+32
17.  If moment generating function of adistribution s e 2" then variance of the distribution
s
A 1 ®) 2
© 5 (D) None ofthese
18. The probability that anormal variate will lic within therange p & 3ois:
(A) . 9997 B) .0027
(©€) 9993 ©) .001
19. IfXisuniformly distributed with mean 1 and variance 4/3, then P(X <0) is:
A 12 B) 13
c) 14 D) 15
20. IfXfollowsexponentialdisu-ibutionwiﬂlpa:ametcre,thcnvaﬁanccwillbeequaltomm
if :
(A) 6>1 (B) 6=0
C) o<1 D) 6=l
21." Sample size is treated as small ifitis :
(A) >40 B) >30
(C©) <30 (D) None of these
22.  Which of the following Errors is treated as more serious ?
(A) Typel (B) Typell
(C) Levelofsignificance (D) Noneofthese
23. Ifahypothesis His rejected at .05 level of significance, thenit :
(A) Will beaccepted at .01 level of significance
B) Willberejectedat .01 level of significance
(C) Mayberejectedat .01 level of significance
(D) Noneofthese
CWG-33120-A 4!!



24. For testing sample mean versus population mean of 10 randomly selected samples,
we use which of the following test statistics ?

X-p s
R ' ® -2

vn n-1

X-p X—p

. . 15 o
5 : B2
' v Vn
a2
25, IfXfollowsnormal distributionthen 7’ = E_’S__aﬁl_ is a Chi-Square variate with :

(A) ndf B) n-1df
(©) 1df (D) None of these

26. Inapaired t-test, we are given that d=2.58,S=3.09,n=12andt,, for 11 d.f is

2.89thenH, :
(A) May berejected (B) Willbe accepted
(C) May be accepted (D) Willbe rejected

27.  Arandom sample of 27 pairs of observations from a normal population gave r=0.6.

Ift,  for25d.f.=2.06, thenris:
(A) Significant (B) In-significant
(C) Leastsignificant (D) None ofthese

28. Fortesting equality of two population variances, we use :
(A) Paired t-test (B) Z-test
(C) THest ' (D) F-test

29. Censusisconducted in Indiaevery :

(A) Syears ‘ (B) 10years
(C) 15years (D) None ofthese
30. is a set of elements taken from a larger population according to certain rules.
(A) Samples (B) Statistic
(C) Population (D) None ofthese
CWG-33120-A g [Turn over
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If each member of a population has an equal chance of being selected, then this is
called:

(A) Anon-random Sampling (B) Quota Sampling
(C) A Snowball Sampling (D) None of these
32.  Which of the following is not an advantage of Sampling over census /s
' (A) LessTime (B) Less Cost
(C) More Precise Results (D) None of these
33. If 5samples out ofa population having 100 units are to be selected using Systematic
Sampling, then every population unit is to be selected after the first
sample is randomly selected.
( A) Sth (B) 1 Oth
(C) 1 Sth (D) 20|h
34. Inorder to study socio-economic conditions of university employees, we should
use :
(A) Simple Random Sampling
(B) Stratified Sampling
(C) Cluster Sampling
(D) None of these
35. Ifthe population consists of a linear trend, then which of the following inequalities is
true ?
(A) Var(y,) < Var(y,,) < Var(y,)R
(B) Var(y,) s Var(y,, ) = Var(y,)R
(C) Var(y,) 2 Var(y,,) 2 Var(y,)R
(D) Noneofthese
36. Ifthe sample size increases then standard error :
(A) Increases (B) Decreases
(C) Does not change (D) None of these
CWG-33120-A
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37

38.

39

Ina CRD with 4 treatments replicated 5 times, then error d.f, will be :

A) 19 B) 3

) 1 (D) None of'these
RBD is used where we have :

(A) One way variation (B) Two way variation

(C) Three way variation (D) None of these

The basic principles of the experimental designs are :
(A) Blocks, Experimental Units, Treatments
(B) Replication, Randomization, Local Control
(C) Replication, Blocks, Treatments
(D) Blocks, Experimental Units, Randomization

40. Mean Sum of Squares due to treatments for RBD with k treatments and r blocks is
calculated as :
(A) SSB/(k-1) (B) SST/r-1)
(C) SST/(k-1) (D) None of these
41. Consider the following LPP : Maximize Z = 50x + 1 8y
Sub. to2x+y < 100,x+y < 80,x,y > 0,
then which of the following is an optimal solution to the above problem ?
(A) (40,21) (B) (20,40)
(C) (20, 60) | D) (50,0)
42. A solution ofan LPP is said to be basic if it satisfies :
(A) Setof constraints (B) Objective function
(C) Non-negativity Condition (D) None of these
43. If any of the Zj-Cj in the final optimal table of Simplex for non basic variable is at
zero level, then it is an indication of :
(A) Infeasibility (B) Feasibility
(C) Optimal solution (D) Alternative optimal solution
CWG-33120-A [Turn over
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Consider the following Transportation Problem and answer Q.No.44-45:

Destinations
1 - 3 4 Supply
1 & P ot e b4
Origins 2 2 6 5 9 400
3 s Byl 8 3] o
Demand | 250 | 350 |400 |200 | 1200

44. The feasible solution to the above T.P. by North-West Corner Ruleis:

(A) 3000 B) 2500
(C) 4400 (D) None of these
45. The feasible solution to the above T.P. must contain basic cells (allocations).
A) 5 B) 6
© 7 ®) 8

46. The geometric mean of Laspeyre’s and Paasche’s indices is :

(A) Bowley’sideal Index

(B) Marshal and Edgeworth’s Index
(C) ChainIndex

(D) Fisher’s Index

47. Seasonal variations repeat with acycle of :
(A) Fiveyears (B) Seven years
(C) Twoyears (D) Avyear

48. The Time Reversal Test is satistied if’:

R g ®) e Zpoqo

) PP =) (D) None of these

mn

49, Vital rates are customarily expressed as :

(A) pertenthousand (B) percentages
(C) per million (D) perthousand
CWG-33120-A 8



50.

Crude Birth rate is calculated as :

(A) (Total No. of Live Births during a Year/Total Mean Population during the
same year) x 1000

(B) (Total No. of Live Births during a Year/Total Mean Population during the
same year) x 100

(C) (Total No. of deaths during a Year/Total Population during the same year)
x 100 '

(D) None of'these

51. Lifetableisalso knownas:

(A) Survival Table (B) Life Expectancy Table

(C) Mortality Table (D) None of these
52. Sex Ratio of Jammu and Kashmir as per 2011 Census i :

(A) 889 B) 817

(C) 945 (D) None of these
53. Life expectancy in India is about :

(A) 50years (B) 58 years

(C) 68 years (D) None of these
54. The process does not meet the specifications if ;

(A) 6o<U-L B) 6c6=U-L

: U+L
(C) 60>U-L (D) 60 = 5
where U and L are upper and lower specification limits respectively.
55. Foran X - chart, when the process is under control, the average run length (ARL) is
equalto:
1 =
@ = & 5,
1 : 1

© 3 ® 73

CWG-33120-A
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56. The X chartis more effective to detect shifts in process mean if the magnitude of shifts
Is:
(A) Greaterthanl.5c (B) Lesserthanl.5c
(C) Equaltol5c (D) None of these
37, Let X,,%.,0..X ~N (,DthenT = —Z—n)i is an unbiased estimator of :
A) B) p+2
© w-1 O) w+l
58. Ifthe level of confidence increases then the interval containing the estimated value of
the unknown parameter will :
(A) Become narrow (B) Become wider
(C) Remainthe same - (D) None of these
59. Which of the following is not the requirement of a good estimator ?
(A) Unbiasedness (B) Consistency
(C) Symmetry (D) Sufficiency
60 A is a numerical characteristic of a sample and a is a numerical
characteristic of population.
(A) Sample, Population (B) Population, Sample
(C) Statistic, Parameter (D) Parameter, Statistic

CWG-33120-A 1



M.A./M.Sc. Option-II : Mathematics/A
1. Whichof'the following is true for the function :

x> forx<o0
fx)={1 for0<x <l

1

x forx>l

(A) Continuousatx=0

(B) Differentiableatx=0

(C) Discontinuous atx = 0 and non-differentiable at x =0
(D) None ofthe above

% 15333_%@ equals
n
A 2 B) V2
© % (D) None ofthe above

1
3. Whichofthe following is true for the function fix)=x(x-1)(x—2) defined in [0, i:l 2
(A) Lagrange’s mean value theorem is not applicable

(B) Lagrange’s mean value theorem is applicable with C= §;‘5\[—21

6-+21
6

(C) Rolle’s theorem is applicable with C =
(D) Noneofthe above

4.  Letf{x)and g(x) be two functions. For the Cauchy’s mean value theorem to hold, which
of the following conditions is not required ?

(A) f(x)and g(x)are both continuous in [a, b]

(B) - f'(x) and g'(x) bothexist in (a, b) and both do not vanish simultaneously
(©) g@=gb)

D) fla)=f(b)

CWG-33120-A 11 [Turn over
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10. If o +if = cot ™ z, wherez=x+iyand a.is a constant, then the locus of zis :

. 1 1
Lim [—2 > —3*;) equals:

X“ sin
1 -1
(A) 3 (B) 3
© 3 (D) None of the above

= X _a_u_ @ 1
Ifu Xf(x)’ then X+ yay equals :
(A) 2u B) v
© u ‘ (D) None of the above

Which of the following is true for the curve f{x) =¢* ?
(A) Concavedownwardsthroughout (B) Concave upwards
(C) Convex upwards (D) None ofthe above

What is the point of inflexion on the curve  0=a? ?

(A) (%,i Za] (B) (i«/ﬁa, %)

© (1,£2a) (D) Noneofthe above

The expression tan{i log[a - lb]} reducesto:

a+ib
ab 2ab
(A) 32 i bZ a'.! o bl
2ab

© (D) None ofthe above

8’4+ b’

(A) x*+y*-xcot2a-1=0 B) x*t+y*-2xcota—1=0
©) x+y!-2xcot2o+1=0 D) *+y?-2xcot20—1=0

CWG-33120-A 12



I1. tan’'a +tan™' B +tan"'y +tan™' § equals :

T 7
(A) nn- > B) nn 7
C) n=n +~g -8 (D) None ofthe above

n .X
12, logtan-(z*‘li) equals:

(A) itan”(sinhx) (B) itan(sinhx)
(C) itan(sinx) (D) None ofthe above

13. Whatisthe focus of the parabola x2— 6x — 6y + 6 =02
O @3) (D) None ofthe above

14.  Ifastraight line y=mx + ¢ touches the parabola y’=4a(x +a), then :

o - SN
(A) c=am (B) c—~a+—n;

© c=am+r—i- D) c=m+—[:;

15. Whatis the locus of the mid points of the system of parallel chords to the ellipse ?
(A) Straightlinepassingthroughorigin  (B) Parabola with vertex (0,0)
(C) Ellipse with centre (0, 0) (D) None ofthe above

16.  Whatis the eccentricity of a rectangular hyperbola ?

Aa) 1 ®) 2
) 3 (D) None ofthe above
CWG-33120-A 13 [Turn over



17. Whatisthe polcof?\x+my+nz=pwithrespecttothe sphere x>+ y*+z*=a’ 7

(?y m 9} [a_} a’m 9,2]
(A) p’p'p (B) p : p L, p

: (éi b’ &i] 38
© PP P (D) Noneofthe above

18. Whatisthe equation of the cone whose generators pass through the point (a, b, g) and
have their direction cosines satisfying the relation aA> + bm* +cn® = 0.
(A) a(x—a) +b(y—py +c(z-7)}=0
(B) a(x+ay+bly+py+teztyr=0
(C) ax’+by’+cz’=aa+bp +cy
(D) None ofthe above

19. What is the equation of the cylinder whose generators are parallel to the z-axis and
intersect the curve ax’+ by? =2z, Ax + my + nz = p?
(A) n(ax’+by?) +2(Xx +my +nz) =p
(B) n(ax’+by?)+2(k + my) = 2p
(C©) n(ax*+by?)+2(Ax +my) =0
(D) None ofthe above

20.  Whichofthe followingis correct ?
(A) Acircularcylinder is the locus of a line which moves such that it is always
parallel to a fixed line and is always at a constant distance from it

(B) Acircular cylinder is the locus of a line which moves such that it is always
perpendiculartoa fixed line

(C) Acircularcylinder is the locus of a point whichmoves such that it is always at
a fixed distance from a fixed point

(D) Noneoftheabove

51. What is the order of the differential equation whose general solution is given by
y=c e**2+ce*+ ¢, sin(x +¢.) ?

A) 3 ®B) 2
(€ 4 ® 3
CWG-33120-A 14



22.  Whatisthe solution of the differential equation % = -}E—:—y- with y(1)=1?

(A) y=xlogx+x (B) y=logx+x
€) y=xlogx+x? (D) None of the above

23. .f(x log x + x sin x) dx equals :

(A) x(logx—cosx+1)+sinx+c (B) x(logx+cosx—1)+sinx+¢

(© x(logx+cosx+1)+sinx+c D) x(logx—cosx—1)+sinx+c

£ .
2. 1 oo - log(logsinx) +c, then f(x) equals:

log sin x
(A) sinx (B) logsinx
(©) cotx (D) None ofthe above
. (1P4+2P 43P 4 4P
25, lim o equals :
1 1
(A) p+1 ® E——l
1
© p+2 (D) None ofthe above

26. Theareabetween x> +y?=n2and y=sin x in the first quadrant is equal to :

l
n
A = ®)

3 3
o2 ;16 o Lot

27. Whatis the area bounded by xy?=4(2 — x) and the y-axis ?

(A) 2= B) 4=
C) 67 D) 12=n
CWG-33120-A 15 [Turn over



28. The differential equation whose solutionisAx*+ By*=1, where A and B are arbitrary

constants, isof :

(A) first order and second degree
(C) second order and first degree

2
29. If A=
-4 =2
(Iis a unit matrix of order 2)

& 1
P
g 4y
© [— 30 8]

1 2 3
30. Thematrix| 1 2 3|is:
-1 =2 -3
(A) Idempotent
(C©) Involutory

1
31. Thevalueofthe determinant | 3c,
3c,
(¢,And ¢, are any integers)
(Aa) 2
© 0

CWG-33120-A

1 :
} ,thenI+2A +3A+....

(B) first orderand first degree
(D) second orderand second degree

wequals:

(B) Orthogonal
(D) Nilpotent

5¢c, | equals:

5S¢,

® 1
(D) None ofthe above



3d.

33.

34.

35,

36.

1 1 1

LetD=|1 1+x 1 |. Forxy#0,x#0andy# 0 which one of the following
1 1 I+y

istrue?
(A) Disdivisible by x butnoty
(B) Disdivisible by bothxandy
(C) Disdivisible by y butnot x
(D) Disnotdivisible by x and notdivisible by y

If A is a characteristic root of an orthogonal matrix, then which of the following is true ?
(A) % is not a characteristic root B) -}1: is also a characteristic root
(C) —A\isnotacharacteristic root (D) None ofthe above

Which of'the following is true ?

(A) Areal orthogonal matrix has no real characteristic roots other than + 1
(B)  Areal orthogonal matrix has real characteristic roots other than + 1
(C) Thecharacteristic roots of a real orthogonal matrix are of modulus 2
(D) None ofthe above

Which of'the following is not true ?
(A)  The product of two orthogonal matrices of the same order is orthogonal
(B) Theinverse ofan orthogonal matrix is also orthogonal
(©) Therowrank of a matrix is equal to its column rank
(D) Therank of a singular matrix of order n is always n

Let Abe any matrix and let B=AAT(where A" is the transpose of A). Which of the
following istrue ?

(A) BisHermitian (B) Bisskew-symmetric
(C) Bissymmetric (D) None ofthe above

CWG-33120-A 17 [Turn over
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38.

39,

40.

41.

42.

If one root of the equation x*+ 2x*— 16x>—22x + 7=0is . = 2 + V3 , and the other
roots are B, y and 8. Then a2 + B?+ y* + & equals :

(A) 36 B) 36+12v2
) 33190 : (D) Noneofthe above

Let the roots of the equation 6x’— 11x*+ 6x—1=0be in harmonic progression. If the

roots are a, 3 and ythené+%—y equals(a<landp<1):

@) 2 ®) 4
{C) & (D) None of the above

If o, B, and y are the roots of the equation x’ —px2+qx r=0, then Z( ﬁ)

equals :
pq-3 pq+r
o B e D o
3pq-r pq-3r
£ D) -

If o.—ip isaroot of the equation x* + gx +r=0then 2a is the root of the equation :

(A) X+pxtr=0 B) x*-gx+r=0
(C) ¥tgu—-r=0 (D) None ofthe above
v O
The sequence <(l + HJ > 1S:
(A) Convergent (B) Divergent
(C) Oscillates (D) None ofthe above

Thesequence1+—l—+-—l—+-l-+ ..... +—=
2 3 Va4 Jn

(A) Convergent (B) Divergent
(C)  Neither convergent nor divergent (D) None of the above

CWG-33120-A : 18



43. The function f{x)onR defined by :

1, when x is rational

-l

—1, when x is irrational

Which one of the following is true for f{x) ?
(A) ItisnotDirichlet’s function (B) Itiscontinuous forevery XxeR
(C) Itisdiscontinuous forevery XeR (D) None of the above

44, If f{x)is continuousin [a, b] and f{a) and f{b) have opposite signs, then there is at least one
value of X for which f{(x)is :

(a) 1 ® -1
© e ® 0

45. If f{z)is analytic inside and on asimple curve C and is not identically equal to a constant,
then:

(A) minimum value of | f{z) | occurs on C
(B) maximum valueof | f{z) |occurson C
(C) |f(z)| <M for some constant

(D) noneofthe above

1

46. What is the value of the integral _[ dz round a circle whose equation is
C

z—a
|z—a|=p?

(A) 2m B) n

©) 2mi (D) None ofthe above

47. IfCisthe square with vertices at + 2 £ 2i, then J'COSE' Z 4z equals :

¢ Z

(A) in B) =

n in

© 3 O 35
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48.

49,

50.

3L

52.  Which one of the following is true for the function f(x, y) = x* = 3xy” + 2y* ?

a T a2
1
©) 5 (D) None of the above
Xy
If f(x’y)= xZ + yZ » (x5 Y)E‘ﬁ (03 0)
0 , otherwise
then(,‘ ¥)—{(0,0) £(x,) equals:
A) 1 B 2
© 0 (D) doesnotexist
2 2
= (6 )* (0,0

The function f(x, y)=1 x 2 +y

0 , (%, ¥)=(0, 0)

(A) continuousat(0,0)
(C) continuousat(1,1)

(B) discontinuousat (0, 0)
(D) differentiable at (0, 0)

Which one of the following is true for the function ?

=2, (xy)%(0,0)

fx,y)=1vx* +y’

0 s (x,y)= (050)

(A) notdifferentiable at (0, 0)
(B) differentiable at (0, 0)

(C) continuous and differentiable at (0, 0)

(D) none ofthe above

(A) hasmaximumat(0,0)
(B) hasminimumat(0,0)

(C) hasneither maximum nor minimum at (0, 0)

(D) noneofthe above
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53

54.

b

56.

- 7

58.

Which one of the following is the generator of the eyelic group G={1,—-1, i,— i} under
multiplication ?

A -1 ®) 1

() i (D) None of the above

Let Hand K be two subgroups ofa group G Then HK is a subgroup of G if and onlyif :
(A) HK=#KH (B) H=K
(€) K=H" (D) HK=KH

The order of a subgroup H of a finite group G is the divisor of the order of the group G
is:

(A) Cauchy’s theorem (B) Lagrange’s theorem

(C)  Euler’stheorem (D) None of the above

Leta be an element of ordernin a group G and let p be a prime number, What is the
orderofa?in G ?

(A) n B) p
©) n-p (D) none ofthe above
Which of the following is truc ?

(A) Inafield, the unity and zero are not distinct elements

(B) Everyfieldisanintegral domain

(C)  Themultiplicative inverse of a non-zero element of a field is not unique
(D) None ofthe above

Which of the following is not true ?
(A) A finitecommutative ring without zero divisorsisa field
(B)  Theisomorphicimage ofaring R without zero divisorsis aring without zero
divisors
(C)  Isomorphicimage ofadivision ringisa division ring

(D)  Isomorphic image of an integral domain is not an integral domain
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50 A subset W of a vector space V(F) isa subspace of V ifand only if :
(A) abeF,a,peV=>a-PeW
(B) a,beF;a,peV =at+tbeW
(©) a,beF;a,BeV:>aa+b[3&W
(D) Noneoftheabove

60. Whichofthe following is nottrue ?
(A) If V(F)is a vector space, then(-1)a# —-a, B+(@-P)#a
(B) The intersection ofany family of subspaces of a vector space is a subspace
(C) The union of two subspaces W, and W, is a subspace if and only if one is
contained in the other
(D) None ofthe above
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