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PART - A (1-20)

1. If X follows a binomial distribution with parameters n = 100 and p =%, then P(X =) is
maximum when r is equal to &
£
A) 16 | W
(A) P
(B) 32 y4 \‘ . )
(C) 33 e Vakt
A X )
(D) None of these ¥ 4 > A W4
\—‘ v
A .o YR
2. The system of equations V
X+2y+Az=
X+2y+3z=10 )4
(A) has no solution for A=3u=1 V¢
i ral alu))\, 1
4. Let X, Y, Z be i.i.d. U(0, 1) variate . If V =max {X, Y, Z} and W = min {X, Y, Z} then find the
value of
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) 215 .
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(B) o .
261 o SEE
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1 Zz N J
©) = e e
216 h W A U
A X )
D) —— £ ° N/
217 == 7
5. The area of region [(X,y): x2 + y2 <lsx+ylis q
™
A) — -
OF \
(B)€§ “: “;V ’
g
C) —
© (\\ )
(D) -2 \ ) ’
4 2
4‘. E 1
6. Let {X,} be a seque f independent random variables such that P{X, = +C,} =§,K =1 ,

CK > 0 where CK <

sequence {

-1

C)az=—

() az—
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(D) us_?l

7. Let X and Y be independent random variable with common distribution function F and

density function f. Given that V = max {X, Y} has distribution function F,, (v) = F(v2) and density
~

function f,, (v) = 2f(v) F(v) then find E(V) and Var (V). R |
P o T |
35 RN N J
A) .5 A A e
2 2 . Y \)‘
®) 23 Vi %
2’4 \—-‘ v
ey, s
35
C) ==
© 22 \)
35 -
® 23

8. Let {X,,, n=1} be a sequence of independent Be om variables with mean
p0(0,1) . We construct an estimate p, of {X1, ..., Xa} We know that pJ(0.4, 0.6) .Find the
smallest value of n so that )
(Pﬁ"—_ms 5% 2 95% . y
p‘ s

(A) 2500

(B) 2300
(C) 2400
(D) 2000
9. et Xibe unifgfmly distributed in [0, 2r] and Y = sin (X). Calculate the p.d.f. fy, of Y.
() =
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(B) -
/l-y
(©) \/_ .
o,
{ ~N
1 | .
(D) . EERER
mjl+y Vo e |
10.  If X is chi-square variate with n.d.f then for large n, the dIStrIbutI‘in‘% P o \) Y
(A) N(v2n,1) Y “ /
\—‘ v
(B) N(2n,2) -
(C)N(n,1) \ ¢

O O

' 4
11. Let X4, X5 ...... X, be arandom samﬁ from the N(9Q, 02) distribution then Find a UMP test

of sizeaforHy: o= 0 versus Ha 0((>&,Q\ )

(A) Yx? 2 0,% () D 4

(

(B) inz 2 Xi (n) ‘
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X, +X, =X, +X
C 1 2 3 4
(©) 2
X, +X, =X, =X
D 1 2 3 4
(D) e \
iy,
0 28 vy f
13. If the matrix |a B -y| is orthogonal, then N ‘_‘"‘
AN I
s Vakls
(A) a=:— A N )
2 "2 U4
£ -
(B) p=+— ‘-—"\, g
1
C =+
©)y Ne _
(D) all of these m
14. An arbitrary vector X is an eigen ve%r of the mattix -
100
A=|0 a 0 if (a, br\
00b y
..
(B)(1,1)
©) 01
(D) (1,2
15, If an 1[2x +in
3 X,
Theniseque <Xp >is
( tonic and divergent
(B) convergent, non monotonic
(C) divergent, non monotonic
(D) monotonic and convergent
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16. If A and B are two independent events such that P(A) = % P(B) = % then

A)_1
AP Z|==
®P(2)=3 \
i,
N
(B)P(L]:E «
ALB) 6 o ‘-n‘
AnB N
©P(aie) =0 L » N
_as P\
A X )
(D) All of the above f > < 5

h 4

17. A coin is tossed 2n times. The chance that the number tiM head is not equal
to the number of times one gets tail is )

) (2n!)(£j2”

() 2 N
G MI'
() p ‘

©1-n L f(\ )
(n1)” 4 ) 4
(D) None of these ‘ \ )

18. Let X1, X2, X3, . . . . e ranks of n individuals according to character A and yy, y,, . . . .,

Yn the ranks of the

2,3,....,n. i of rank correlation between the characters A and B is
(A

(B)O

(

(D) None e

19. The differential equation of the family of straight lines whose slope is equal to y-intercept is
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(A (x+1) L-y=0

® (x+1) L +y=0

N

dy _x-1 £
©
dx y-1 . s
Aw‘
dy _x+1 y 4N _ J
(D) i1 e
dx vy A WA

20.  The part of circle x* + y* = 9 in betweeny =0andy = 2 is reyﬂﬁé&ab@ he volume
of generating solid will be

(A)% n V

(B) 121
(C) 16T
(D) 281

PART - B (21-40) ( \ )
21. The area of the loop of the c\e y? =X ;l X) is
(A) 15/8 L

-
(B) 4/15
(C) 8/15

(C) f(x) is differentiable at x = 1
(D) None of these
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23. If f(x) = x2 + 2bx + 2¢2 and g(x) =— x2 — 2cx + b2 such that min f(x) > max g(x), then the
relation between b and c is

(A) No real value of b and ¢

(B)O<c<b+2 {A\
|
©)lcl<|b|v2 Y
D)|c|>|b]| 2 PR
24. A special dice with (n + 1) faces is marked in its faces the numbers 072, & ~ L =
AL XK )
E Z E n__l and E I N ‘vl
v 4
The dice is unbiased. For the distribution of random vgriab correspon’ng to the number
on the uppermost face, standard deviation is
n+2 %
A
e m
' 4
12n
B
®) n+2 ‘ ‘
n+3 ( \,\ )
C
© 12n y
12n
(D) U
n+3 ‘ e

25. If skulls are classifie , B, C according as the length, breadth index is under 75,
between 75 and 8

mean of a seri 8%, B are 38% and C are 4% being given that if

(Cym=744,0=3.2
(D)m=64.4,0=2.3
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0 ¢ -b
26. If giventhat A=|-c 0 a | then
b -a 0
(A) A3+ @3 +b3+cdA=0 3
S5
(B) A3 + (@2 + b2+ c2)A=0 ( o
34+(a2-p2-c2 A S
C) A+ (@a¢-bs-c4oA=0
(©) ( ) J/ N )
(D) A2+ (@3 +b3+c3)A=0 L‘“" \ X
5 2 6 -1 £ “ )
0 3 80 e
27. The characteristic equation 0 0 = of matrix A i N W
0 0 0 1 \)
(AG-NEB-AN)@1-AN)=0 -
(B)(1-2) (3-N2(5-1)=0 b\
©)@-MN2@E-N)(6-1)2=0 Vi ‘ d
(D)(1-AN)B=-N(5-N)2=0 )
28. Letlz{1 O}and(:z[o L then (al + b quals
01 0
A) a%l +a3bC : )
() a a 4“ S
(B) a4l + 2a3bC
(C)a% +3
(D) at
29. LetrA W Sy etric matrix then AM is, where m is even.
(A) Symm atrix
skew-symmetric matrix
(©) gonal matrix
(D) Hermitian matrix.
30. The number of value of K for which the system of equation
(K+ 1)x + 8y = 4k
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Kx+(k+3)y=3k-1

has infinitely many solutions.

(A)O

®)1 A

©2 C _

o SEE

31. If Alis a5 x 5 symmetric matrix over F then find the dimension of pa@trix A,\A‘ \\(

(A) 10 A X )

f > - J

(8) 15 e Y

(C) 20 -_—s

(D) 25 V
32. If A = (ajj)g x 6 be a matrix where ajj [ ¢ and ajj,= —ajj over the fiéld R then dimension of the
matrix is M

' 4

(A) 36 ‘ ‘

(B) 34 ;’\ )

(C) 32

(D) 30 \ )
33. The five observatio the diam a sphere was recorded by a scientist as 6.33, 6.37,

6.36, 6.32 and 6.37 cm.

then estimdte

34. Consider a random sample of size 4 which is drawn from a normal population with unknown

mean [ and variance 02. then among the estimators which are given below best estimator is
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X;+X, +X; +X X
f, =12 "8 "4 24 38 74 :t2=X1+X2+?3
(A) t
(B)t {‘\A,\
C) both t] and t |
1 2
. Y
. o T A |
(D) neither ty nor to y 4N Y
A, )

y N ¢
35. If X and Y are standard normal variant with Coefficient of correlﬁtlonM] ind\}he
distribution of the statistic

Q:

(1-¢%).

(A) X %

(B) X, m,
(©) X ‘

(D) N(O, 1) \ )

36. Let X1, X9, X3 inches be th cesses ; height of father, mother and son respectively

L
SRR,
X2 = 2pXY +Y? ,

above their mean values. A‘iStl’lbu'[lO variables gave the following approximate
correlations and standard d

9, r3q =0.51
03=2.7

A) 1 +0.40 Xo
(B) 0.40 X1 +0.42 Xo
(C) X3=0.42 X1 +0.41 Xo

(D) X3 = 0.40 X1 + 0.41 X5
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37. A study has been made to compound the nicotine contents of two brands of cigarettes. Ten
cigarettes of Brand A had an average nicotine content of 3-1 milligrams with a standard deviation of

0.5 milligram while eight cigarettes of Brand B had an average nicotine content of 2-7 milligrams

with a standard deviation of 0-7 milligram. 5
£
Assuming that the two sets of data are independent random samples from normal ‘opul ations with
equal variance, construct a 95% confidence interval for the difference b/w th n ‘nicotine )
A A e
contents of the two brands of cigarettes. e Wakt:
A X )
(A) (-0-01, 1-00) i > ) W4
(B) (~0-20, 1-00) L""“-—-‘ ) 4
(C) (-0-20, 0.20) #

(D) (~1-00, 0-20) N

38. The odd order moment about mean of the stam tribution are

(A) greater than zero

(B) less than zero ’\ )‘ ’
CY

(C) always zero

(D) does not exists

39.  LetXand Y have bi@iate normaldistribution with parameters py = 5, py = 10

o, =10, =25 and p > 0, then find p when p(4 < Y < 16/X 5) = 0.954

40. If T1, T2, T3 are independent, unbiased estimates of 6 and all have the same variance,

which of the following unbiased estimates of 8 would you prefer?
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(T1+2Tp +T3) /4, (2T + To + 2T3)/5, (T1 + To + T3)/3.

T, +2T, +T,
A) +——
OT, +T, + 2T A,
B 1 2 3 =
R ¢
AN e
(C) u y AN Y /
A .
. VA U ¢
2T, 4T, 42T A K )
O T C_ N
L W
PART-C(41-50) ’
41. If random variable X, Y have joint pdf
2-x-y, 0<x<l1l0<y<1
e s h\
, otherwise
' 4
then find the conditional variance :}%
42. Variable X and Y have the joint pdf. given by
f(xy) —l(x +M§szs 2.
VE S
Find (i) r(X, Y) he two lines of regression, and
43.
44, If A rmitian matrix such that A2 = 0, then show that A = 0 where 0 is the zero matrix.
45, Give an example of a matrix which is skew-symmetric but not skew-Hermitian.
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46. Show that XT+21 IS a biased estimator of the binomial parameter 0. Is this estimator
n

asymptotically unbiased?

47.  If X1, X9, ., X constitute a random sample from a population with the mean pawhat
y . '
condition must be imposed on the constants aq, as,....., ap So that . Wp—,
& BRI
a )
aiXp+agXo+....+apX -
1AL =2r2 n“n A 2
A X )
is an unbiased estimator of p ?
'S an unbl ! H ) - /s

A 4
48. A random sample of size 10 was drawn from a normal p puM\ uptknown mean

and a variance of 44.1 inch2.

Consider the observations 67, 71, 80, 76, 78, §2, 68, 72, 65 andi81 then obtain 95%
confidence interval for the population mean.

49. Each of the following sets of observations is a rangom sample from a normal population.

Sets ervatio
I 249, 242, 0, }252
I 251, 256, 255 2
1] 266, 261, 265, 6
v 262, 260 3, 62, 261264, 262
ko
Test whether the population are equal (Assume that the population standard deviations are

same.)

50. . jointly normal with E Xj = 0, EXi2 = 1for all i, and cov (X, Xj) =pif|

j-i er wise. Then S, = Zﬂzlxk , is N(0, 02), where

at o =Var(Sp) =n+2(n-1)p,
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ANSWER KEY

Question 1 2 3 4 5 6 7
Answer | C| C| A| C | D|C| D

(@] [e2)
w
>
>
U
O
A
O

Question | 16 | 17| 18| 19| 20| 21| 22| 23| 24| 25| 26 281 29

Answer D C C A A C B D A C B D

Question | 3132|3334 [35(|36]| 37| 38| 39| 40 \ N

Answer B D A A C B B C D C A ) L ¢
r 4 -« ,)
\—-‘ ) 4
A W

HINTSAND SO ION\)

1.(C) Since,(h+1)p= %is not an integer,

therefore , P(X =r)is a maximum)en r— 3 =33 &
2.(C)  The augmented matrix \ )
1 : 6

[A: B]=~]1

Rank [A:B]=3=rank Aif A #3

Rank A = Number of unknowns (system posses a unique solution.) for any value of L.
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Rank [A:B]=3andrank A= 2 if | = 3 and p#10. System of equations is inconsistent (No
solution).

Rank [A : B] = rank A system of equations is consistent. rank A < the number of unknowns.

Then infinite number of sol. PN
£ >
3.(A)  The given diff. equationis & =X*¥2Y=3 . \amm
dx 2x+y-3 yF .
Zz N J
Putting x+X+handy=Y +k ... (ii) 2 WUalth o
P ¢
the equation (i) reduces to dy _ (X+h)+2(Y +k)-3 g “/)
q dxX ~ (X+h)+(Y+K)-3 | G _
. R
dY _ X+2Y+(h+2k-3)
or — = ... (iii)
dX 2X+Y+(2h+k-3)
Choose h and k such that %
h+2k—-3=0and2h+k-3=0 .
' 4
Solving the equations (iv) we hav%: 1=Kk, ‘
O From (ii),x=X+1and%\ )
or X=x—-landY=§-1 Y e (V)
Also (iii) reduces to av_ M
ij 2X
.
or v+ Xd—V _1r2v
dX 2+v
1+2v-2v-v? _1-v*
2+v
0 +§ 1 i|dv = d_x’
1+v 2 1-v
olying into partial fractions.
Integrating %Iog(1+ v) —%Iog(l—v) =logX +logC, where C is an arbitrary constant.
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Or log (1;\/)3 = 2log(CX) =log(CX)’
(1-v)
or (1+v)/(1-v)* = (cX)’ N
‘A,\
o WYX e XaY (
(1-Y/X)’ (X-Y) A
1 1 4‘ ) Q V’
-— + —_— -—
or (x=y+[y )3=02from(v)orX+y 32=C2 2 & \)‘
{(x=1)~(y-2)} (x-y) P € /
or (x+y—2)=C2(x—y)3. \v"“ ¥y
4.(C) - {1 <W,V < 1} %V
3 2
5.
—-x)°=1 =>x*+1+x*-2x=1
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B(0,1)

O 29A(1,0)

o SEE
= 2x2 —2x=0= 2x(x—1) = 0 A =%
=>x=0,x=1=>y=1,y=0,ie., A(1,0); B(O, 1) A.A‘ Pa \,‘-“
Required area = J':[Jl— 2 _ (1= x)]dx £ « /S

\—-‘ v
, 2 2 ! ’
= | X=X rsnixox+ X
2 2 2
0
= E_E_1+1:1_T_1 m
22 2 4 2
6.C)  Here E(X) =0, V() = ¢},0, ¢, 5= \X¢] ‘ s
E|X, [ =i \ )
CLT holds for {x} if y
SEIX 2+8 (zcimh )
S|2+|; ‘ )Z;ré ©
n 2
Il k<n
<(m,/s,)
Hence CLT holds for {X} if (m, /s)°® ~0asn - «
Let us allow ¢, > k%, o > 0. There is a result in algebra that
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n

> ke behaves like n%*1 for large n

k=1

Hence , m, =maxc, —maxk"—n

1<ksn

" o
Si = ZI(ZO( Dn2a+1 { =
k=1 ‘ cont BT,
s REEE e
asl "l
s, Un 2 VRN « 7
FE.. U Y
. ) N A W A \)‘(
n 2 | GR “'7,
A, . K4
Hence CLT for such sequence whenever a > 0. No see vwllopt’:‘rls when a<0.
In this case,
m, =maxk® =1 B

O (m,/s,)~ n’ 1

1_.Oonlyn°0(>— ‘ ' 4
When a = —% note that {XM me a sequence of uniformly bounded

random variable with

n
_ -1
S, = D k™ - coasn

k=1

. Hence CET*holds for {X}. Combining all these results, we have

CLT hold

7(D) Si = V) =2eV(1-eV

E[V] =fpvf, (v)dv = I: 2v(e™ -e™ Jdv

=2J‘:ve'vdv—'|‘:v( 'Zv)dv 2x1-

|\>I|—\
le

E[V*]= .[:vzfv (v)dv ='[: 2v* (e —e™ Jdv

= J.: 2vie™dv —I: 2vie™dv
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- {[_sze_v J: + I: 4e"’dv} - (—Vze'zv + .[: 2ve‘2vdv)

(o-ave™ T+ [ e0v)-{o-ve T+ [

w P N
-v® 1 —2v 1 7
:(o—4e ]O)—(O—Ee })_4—5:5 ( -
0 o nEmEEER
A A ‘
Var [V] = E[V? - E[V]? = _-(ET—E ,A/ N N
B 2) "4 PY ‘I‘ \ N

8.(C)  For Bernoulli Random variable we have E[X,] = p and var en] =p(@ - W
p=(X +.... X,)/n. We know that p, - asp. Morever{frgm tHe CLT, ,

P, —P
Jﬁm ~5N(0,2)

Now,

_[p. -]
p

<0.05 -

Hence, for n large,

we find P

i.e.

n>1600 2P =, .
p

Since we know that p0[0.4,0.6] the above condition implies 1067<n, <2400 . Hence the

lowest value of n required to ensure a 95% accuracy is 2400.

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114

Website: www.vpmclasses.com FREE Online Student Portal: examprep.vpmclasses.com

E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com

Page 20




\elVPM CLASSES

UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CSAT/IAS, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

9.(B) Since Y = g(X), we know that

fy (y) = Z—fx (Xn)

1
19" (%,)

where the sum is over all the x, such that g(x,,) =y

N
£ >
For each y(-11), there are two values of x, in [0,2n] such that g(x,),=
h |
For those values, we find t hat 1 ) V’
2NC)T
r - - 1_ P2 = 1_ 2
[9/(x,)] =[cos(x,) = JL=sin’ (x,) = Y1~y AN/
1 \—‘ ) 4
and f(x,)==— s

O Z:%(X):)f/;_n N(O1), rg)
x y

Consider, P = ( X-n

\/?‘S zj:P ‘rH-—z ):P[ﬂs(2n+22@)m}

V2X -2n < z) , for large n.

ince for large n, (X-n)/+/2n 1 N(0,1), from (*) we conclude that

J2x 0 4/2n 1N(0,2), large n.

02X  is asymptotically N(@,l)
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11.(A) f(xo

o
£ >
>cl0)=-2%  and d(x)=3x (—
202 : ,A\ e A |
Note that c(o) is an increasing function of o 4‘ \A Vl
g ' . W A U ¢
So, a UMP test of size a is to reject Hy if > X? 2k where k"’ 'seM h
h 4
P(E X 2kiH,) =a. L""-"""""‘"“ y
Now let’s find k. #

When Hg is true, o = 0. Under this assumptjon, we need the distribution of » x? .

A standard normal squared is a chi-squared,w dize it :

a:P(Zszk:ﬂ ”

N

Yy

UMP test of size a is to

XX
reject Ho if ——=X: (n)
O-0

reject Ho if D" X? 20} X2 (n).
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12.(D) Let the sample observations be denoted by Xij ,i=1,2,3,4;j=1, 2, .., n. Since the four

samples, from the four normal populations are independent, the likelihood function L of all
the sample observations Xij’ (i=1,2,3,4,;j=1,2,...,n),

4n
. . 1
is given by : L=| ——| [&xp{-
given by (E%j xq

where ;, (i=1, 2, 3, 4) is mean of the ith population. Therefore

i i j j

logL =k —2nlogo? - 2:52 {Z(xlj —a—x—c)2 +Z(x2&b+’c)2 +Z(X3j -a+b —0)2 +Z(X4J —a++c)2},

where K is a constant w.r. m and o e M.L.Es. for b is the solutions of the

equations iIogL =0 (maxi likelifood equations for estimating b) :
9b S

' (x2j —a—b+c)(—2)+Zj:(x3j —a+b—c)(2)+zj:(x4j —a+b+c)(2)}=0

+Zj:x2j —Zj:xsj —Zj:x4j +n[(-a-b-c)+(-a-b+c)~-(-a+b-c)-(-a+b+c)]|=0

= DXy T2 Xa = D Xay D Xy AN =0

~ 1(1 1 1 1 A
0 b= AEa e T -2k, 2 b= (R % R4
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where X, is the mean of the ith sample.

0 28 vy 0 o «a
13.(D) LetA=|a B -y|,A'=|2B B -B
a - - N
By Yy -V Y \
£
Since A is orthogonal, 0 AA' = | &
) & EEE D
02 y][O o a] [21 00O /"\ )
AN -
= a B -y||2B B -B|=|0 1 O - Y W
o s >\ X
la B vy -v v] 001 A K )
> A W 4
] £ ) Vg
Wy W -y 2By L ¥
= i S A i _
2By ol -B-y al By V
100 .
oo m
0 01
' d
Equating the corresponding elem , we have‘
ATy =1 )
=>B= AEE:
2B -y =0 V6 V3 y
>
14.(B) [ X, gular, the eigen values are |, a, b. If (X{, X5, X3) is an
y corresponding to 1.
Xl
X2
X3
e, X1 =Xq5aXy =Xy which gives a=1
and bX3 = X3 which gives b=1; X2, X3 being not zero.
O (a,b)=(1,1)
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3
15.(D) X, — X, —E[ZX +aJ xn=u

X2 3x2
By AM GM inequality we know that if ngﬂ(s 2 (x, X,%;)"° for x4, X5, X3 >0
o
. . { I
Then this sequence is convergent -4
o SEE
1 a 2 7 N |
here x,., ==| x, +x, +— |za" y 4N _
3 X, A B e
h W A U
Since < x,, > is decreasing and bounded below then it is mqmﬁmc M)nvﬁjent both.
£ -
L | W 4
16.(D) P(A/B) = P(A) as independent event = > - e
P[An(ADB)] ¢
PAAADB}=z —————=
P(AOB) 5
{SinceAn (AOB)=An[A+B—An B] Mn B =a}
= P( ;
AD B A 0 ?%
Similarly P ( ]
A'B'
& w—r
17.(C)
equal number of heads and tails
2n-n 2 ' n 2 |
- 1_ﬂ(zj Y
n'n! { 4 (n!) 4"
yj=d;, then 2%, =n+1+d;
di:2Xi—(n+1)
a >di=>[2x~(n +1)]2
i=1 i=1
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n

[4xi2 +(n+1)*-4(n +1)xi]

i=1
n

=4 > x?+(n+1)°(n)-4(n-1)=x,

i=1

2 1 {\‘\
:4M+(n+1)2n 4(n+1) (n ) 4 o
2 o SEE
P oo T |
n(n2 —1) Zz . 7
= A .
3 T Ra s L N
A X )
: re1e 20y oy G 4
n(n” -1) ' === ¥
19.(A) Equation of line, whose slope =y — intercept, is V

y=cx+c =>y= c(x+1) ) {ED)

Now, differentiating w.r.t x, we get - N

O required dif. equation (By subs‘g‘tlng (2) in (1‘

y:ﬂ(x+1) = ,\)
dx

20.(A) The part of circle x2

[ + y in betwee ;f 0 and y = 2 is revolved about y-axis. Then a
frustum of sphere will be for

The volume of this

Area of loop = 2 J:X\/l— X dx

Let1l x = t2
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—x=1—12 = dx = — 2tdt

£ ]

=2 [[(1-2)t(-2t)dt=4 [ (¢ -t*)dt =4

0

o
o[ tli) 5 C
3 5 15 15 1 8 P
o SEE
. A s ‘
e’; x<0 y AN « 7
22.(B) f(x)= {(x-1); 0<x<1 A Y
. B
(1-x); x=1 I’—\' “ )
\—‘ v
f(O+h)-f(0 -h-
Rf'(0) = Iim( ) ()=Iim1 h-1__4 -
h-o0 h h-o0 h ,
f(0O-h)-f(0 -h o
LF(0) =lim (0-h)-f0) _,e"-1 _y
h-0 -h h-0 —h -
So, it is not differentiable at x = 0. m
Similarly, it is not differentiable atx 1. ) 4
But it is continuous at x = 0, 1. ‘
23.(D) f(x)=(x+ b)2 +2c2 _b?is rﬁum a nd g(x) b2 +c2 (x+ c)2 iS maximum at x
= 2c2_p2>p2+ ‘2 = | c
24.(A) Prob. of each num %1
0 1+2+...+n)} :—n(n+1) =1
2n(n+1) 2
—{—(12+22+32 .+n2)} = 1 xn(n+1)(2n+1) _2n+1
n+1 (n+1)n 6 6n
2 2_2n+l1 1_ n+2
E(X<) —{E(X -==
Hp = E(X) —{E())* = “=-7= T
_ n+2j
o=
12n
25.(C) Letthe mean be m and S.D. be o. As for A, the area to left of the ordinate at
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X =75 is .58, the area between the mean and 75 is .08

PN

r 4

‘A
oW S
A = .
z ~ 7
. N
A X )
N ./
L_-‘y'

Hence 75;m =2 ..(1) ’
Similarly the area above x = 80 is .04 or that betwee Xx=80is.5-.04 = .46.
Hence 22°M =375 m
o]
Solving (1) and (2), we get Vi 7
m=74.4and 0 = 3.2. ’\

26. (B) The characteristic equation Tmatrix Ais )

0-A ¢ b !

JA=M|=| ¢ 0-A sa [=0

+ b2 +1c2)

ley Hamiilton theorem then we can say that A satisfies it's characteristic equation

3+A@2+b2+c2)=0
[we can verify it easily also]

27. (D) The characteristic equation of matrix A is given as
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|A=Al|=0

0 0 5-A 4 A
0 0 0 1-A ( o
o SEE
= G-N[B=-AN[B-N@A-N]]=0 V o Yl |
Zz \A N J
=  B-NG-MNA-M)GB-M=0 QAN
2 4 A\ @, )
or @-A)@B=ANB-MN4=0 4§ ) ) W4
| W 4
which is required characteristic equation. — "
28. (D) Given that 1 =[1 0} and C{O 1}
0 1 00 -
then m
(al + bC)2 = a212 + b2C2 +%I ‘ ”
= a2l + 2abC ,\[} =0]
again Y
(al + bC)2 (al‘-l- bC)ZWC) (a2l + 2abC)
.
= a2 + 2a3bC | + 2a3bCl + 4a2bh2C2
+ 4a3bC [again C2 = 0]
oo
0 0] |00
skew-symmetric matrix
first of all consider m is +ve integer then
(Am)T = (AAA.......... m times) T
= (ATATAT ... m times)
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= [(-A)(-A)(-A)...... m times] [ Ais skew symmetric]
= (1M Am
but m is even = (AMT =AM R
A,
: , : £
So, AM is symmetric matrix 4
. Y
30. (B) If system of equation has infinitely many solution then /\ )
AN o
K+1_ 8 _ 4k ;’“,“ \)._‘(
k K+3 3k-1 I’-\' (‘ Yy,
by first two factors we know that | GRS Yy
(k+1)(k+3)=8k ’
=  k%+4k+3-8k=0
=  kZ2-4k+3=0 m
-  k2-3k-k+3=0 Vi ‘ 4
—~  (k-3)(k-1)=0 \ )
So, K=3,1 ‘l.e. y
31. (B) Given that A = (aij) be ann ymmetric matrix. i.e. for symmetric matrix ajj = ajj, (izj) so

the number of independent'@htries are aj(<7) and ajj,

le.
Her [ ion of 5 x 5 symmetric matrix is 5(52+ L) =15
32. (D) Given that atrix A = (aj))gxp such that ajj [ ¢ and ajj = —ajj over R.

ow that A is skew-Hermitian matrix if A is n x n skew hermitian matrix then the

number of independent entries are
nh-1)=n2-n

but here n=6, so dimension of 6 x 6 skew symmetric matrix is 62—-6=36-6=30
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33. (A) We know that unbiased of mean and variance of population are X =% and

S? = iz(xi - >_<)2 respectively.
n-1
6.33 +6.37 +6.36 +6.32+6.37 o~
Here X=-— ' : : : (
5 , S
A =N
= 6.35 cm. y 4N _
A A
1 ) Wl 4
and  S?=—— [(6.33-6.35)2 + (0.02)2 + (0.01)2 + (—0.03)3(C .02‘ ) 3
n-1 Y > &
1 L"‘“-—‘ Yy
=~ 0.0022] )
= 0.0005 cm?2

i.e. S2=5x 104 cm?2

34. (A) V(tl):va{xl+xzzx3+x4} Vi ‘ ) 4
1

aga = Var[xl + X, +%}

=Var(X,)+Var(X,) +%Var(X3)

2
:02+02+%
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1
9
Since Var(tq) < Var(tp) [as % < %}
P
Thus. t1 is best estimator as it's variance is less than variance of ts. (
A =S
35. (C) M, I I e'%f (x,y)dxdy y AN Y /
A, )
. VW 4 <

%
—_ 1 © @00 y _ 1 2 N ) .x . ‘ )
_m.[_w.[-wexp(@) EXp[ m{x 20Xy +y }]dxdr\ e, F

- ‘,'Y,
1 e Q
= | exp[tQ——jdxdy #
ZHJWI " 2
-9
WI” wexp[ > 1- 2t)}dxdy m
Put /(1-2t) x=uand /(1-2t) :\ anddy= dv
K\ -2
B -2puv +Vv?
SN L N }
o

which, is the .f. of chi-square (x2) variant with n (= 2) degrees of freedom.

36. (B) Regression equation of X3 on X1 and X is

X3 =b31.2X1 +b32 1X2
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0,0
b =3 x 32
321 02 0)33 N
{A\
1 r21 r3l ‘ _— N
where w=lr, 1 1, P, . “
CRC T ,A/ \L '\-’l
a A VAU
Therefore wg3z = 1 —r210, w31 =21 32 — 131 P “ )
_ \—‘ ) 4
and w32 =(r32 —r12r13) -_——
- _-2.7 0.28x0.49-051_.3728 _ V

2T o7 1—(0.28)2 T 9216

LN

2.7 0.49-0.28%0.51

b32.1 =

2.4 1—(0.28)2 ‘ ) 4
= ﬂ x'34l =0.42
2.4 .9216
Therefore the plane of regreSsion of X3 n%and Xois

X3 = O.40X1‘0.42X2

37. (B) First we substitute n1,=20, n» = 8, s1 = 0.5, and s = 0.7 into the formula for Sp: and we get

§ value together with n1 = 10, np =8, and tg 025 16 = 2.120 into the

mula which is given as :

we find that the required 95% confidence interval is
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‘A_\
which reduces to (
o IR
0.20 < g — p < 1.00 AR )
A A
Thus the 95% confidence limits are —0.20 and 1.00 milligrams. , =~ &/ X

\
A L/

38. (C) Since we know that the p.d.f. of logistic distribution is given ‘Y,
'

9 e
F (x)={1+exp{—LBG)H ;B>0 \)
:%{1+tanh{(xz;ﬁd)H :B>0 ‘N

' d
when we compute all the odd order momeMabout mea&the standard logistic distribution then

we get all these are equal to zero.
39. (D) Since X, Y ~ BVN (uy, Ky, d°, 6,°.p), theyﬂitional distribution of Y given X = x is also

normal.

g

+ P:Y (x-py),0% =0, (1—p2)}. Therefore
X

:Y;].O - N(O,l)
5(1-¢°)
N P(4_10<Z<16_10j=0.954
(6) (6)
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-6

= P(—<Z<Ej=0.954
o o

- (1)

But we know that if Z ~ N (0, 1), then P(-2<Z2<2)=0.954

Comparing (1) and (2) , we get

0:2:0:3:02:9:25a—p%

9 4
O 1-p2= 2 2- 16 =2=08
PP=25 = P 7% = P75

41.

the
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then
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:36—25
144
_ 1
144 .
N
{ ™~
‘ N
42. The marginal p.d.f.’s of X and Y are given by : N - “
Zz N J
2 12 1 y2 v i N ,A\ \ U‘
f(x)= [ f0ay)dy =3[ (x+y)dy =Zhy + 2 A N )
y=0 2 V4
| -
) | N 4
= 4(x)=S(x)0sxsl v
. (2)
. (3)

ce the regression curves for means are :

3x+4 2+3y
= = d = =—— 7
y=E(¥Ix) 3(x+1) and x=E(x|y) 12(1+2y)

From the marginal distributions, we shall get
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E(X) ZJ.:Xfl(X)dX =g, E(Xz) :J.lezfl(x)dx :l

18
2
= Var(X) =0>(2 :l—(Ej :£
18 \9) 162 .
N
- £
Similarly, we shall get &
2 A =S
11 16 2 16 (11 23
E(Y)==2E(Y?2) =20 2= =] =22 .
()9()90Y9[9j81 £ > NV
M W A ¢
102 1 ¢elp2 A ‘ )
Also E(XY)=“. xyf(x,y)dxdy=—J'.[ (x2y+xy2)dxdy I 4 ) V
0Jdo 3JoJo E 4
L W
_1 1, 2 1 2,
Apeapso)- el (I
1|11 1 8 2 .
=2 Zx2+=x— | ==
3{3 2 3} 3
0 Cov(X,Y)=E(XY) - E(X) Qi—i _1 7
9 1

1

prgm—

3 9
2 )

Y

(i) r(x.Y)= C‘;"(;;Y)

an

43, Mar

(Using Gamma Integral)
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= 1 x=0
(2+x)°

The conditional p.d.f. of Y (for given X) is given by :

f(xy)__y ( y ) e,
f(y|x)= = exp| - 'y=0 ™
(v1%) f,(x) (1+x)° Pl7Tex)Y (
A =S
Regression equation of Y on X is given by : y 4N Y
e Vakls
_ _re _ 1 ® 2 _-yl(1+x) N
y—E(Y|X)—IOyf(ylx)dy——(1+x)joye dx f\' “ )
- — 3’
— T 3.(1+ )’ [Using G Integral]
(1+x)°
O y=2(1+X) [(wl3=21=2]

Hence the regression of Y on X is linear.

€ N
44, Given that A = [ajjlnxn be HMf c& n,

st.  AB=A

Giv tA2=0 [where O is the zero matrix]

Now, let AA® = [bji]nxp and if AA® = 0 then

each element of AAB is zero i.e. the elements of all the principle diagonal are also zero.
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Le.bjj=00 i=1,2, ... , n

Here b, =a,a,+a,a,+....+3a,a

=lay|” +|ap| +.eee- +|ay| A
£
2 2 2
but by =0=|a,|" +[a,| +....... +la, | = l__.-—.
A = 1
= Jaf =0, [agf =0, o 8, =0 £ y
‘k' A WA \) <
= |a,/=0, [a,|=0, vl la,| = II‘""\, “ V4
= aj1=0, aj2=0, ........... ajp =0 A e Y ’Y
i.e. each element of ith row of A is zero. V
i.e. each element of each row of A is zero £
Hence A=0 m

' 4
45, Let us consider a matrix (complex)‘ ‘
0 2+3i \ )
A= )
{—2—3u 0 } (
0 -2-3i
So, AT =
© {2+3i L° } U
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z-A

Hence, A is not skew-Hermitian matrix.

46. Given that X is an binomial statistics with parameter n, 6 f“-\
| .
= o SEE
then E(X) = nB A =N
Now ./ \A ‘\ ,’
A’ - s \)‘(
E[X”}:iE(XH): L [E(x)+1] Fam N/
n+2| n+1 n+2 ) W g
| WS ) 4
T, 7
=1 [ne+1] )
n+2
Since E[X—ﬂ} _no+1 k-
n+2 n+2

which shows that given statistics X+1 isa biaseﬁimﬁor of 6.
naé

Now consider 8= then E|% ’A )

Hence, for 6 :% thezstimatWtically unbiased.

S

47. Since X1, stitute random sample from a population with mean p.

l.e. E
t 1+asXo+ ... +apXpl =K (given that)
[Where ayiay, ....an are constants]

= a1BXq) + agE(Xp) + ..... +apnEXp) = M

= lata, o +a, =1
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l.e. forag +as + ...... + ap = 1 the estimator a1 X1 + asXo + ..... anXp is unbiased of p.

48. Given that n=10

A
02 = 44.1 inch? (
=X PR
Now the sample mean x == YR ),
et
o s >\ X
:67+71+80+76+78+82+68+72+65+81 S A 4 )
10 (‘ - A W4
- — “,y
_ 740

ulation mean p is given
' 4

A e
10 V
=74
Here o2 is known then the 95% confident interM

49.

su squares, are shown in below

Calculations for analysis of variance
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Sets
I Il 11 v
-1 1 16 12 3
8 6 11 10 P
-3 5 15 13 N
0 8 14 12 P o Yt '
z 1 L~
14 A' “ V4 \) X
12 II"'\
Total 1=-10 ©£=20 T{=56 =84 0 V150
Total of Sgs. 78 126 798 10 "\:3-]2’: 2020
Sample size ¥ 5 n=4 R=4 n= N =20

2
CF.= 1% _1155
20

r 4
Total SS = 2020 — 1125 = 895 Vi ‘
_ 2 2 2 2
cp o [( 10) +£+£+% )
5 4 4

= (20 + 100 + 784 + 100\— 1125 =)787

SSE =895 -787 = .

The various Sums of Square .) along with the degree of freedom (d.f.) are shown in the

following table.

Analysis of variance table

F value
Sour f Variation S.S d.f. M.S. Observed Tabulated
Fos=3.24
etween Sets 787 3 262.3 38.9
ithin Sets (Error) 108 16 6.75 Fo=5.29
Total 895 19 — — —

Since the observed value F is larger than the 1% tabulated value corresponding to d.f., we reject

the null hypothesis and conclude that the means of normal populations are not equal.
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Y2 | _ S?
50. E{1+Ynz}_E{n2+Sﬁ}

2
= —2 on X e’x2’2°2dx
oN21Y0 n® +x?

e
{ ~
_2 o yne2n-he]l oy, . mEEn
x/E[On2+y2[n+2(n—1)p} > ¥
vd o 7
(n-1) N /\A‘ \ X
N+2(N=1)p= 2 , _2pp a
< e¥’?dy .0 asn - o, <% )
n? Io\/ﬁy Y N - s
\—-‘ ) 4
which show that WLLN holds for the sequence {xn} s

>
£ C—’}Y)‘
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