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lIT-JAM - MATHEMATICAL STATISTICS

MOCK TEST PAPER(According to new patfw

remaining 10 questions carries two marks for each. A0~ & X
« Section-B Consists of 10 questions. These questions a Itiple Sglect
Questions (MSQs), each question carries two m A W4

« Section-C Consists of 20 Numerical Answer WeM each
question carries two marks. For each N , answer is a
signed real number.
¢ In Section A, for all 1 mark question educted for each

wrong answer and for all 2 marks questi s will be deducted for
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o Attempt ALL the 60 questions. | U,

* SECTION-A Consists of 30 questions. These questions yﬁMum
Questions (MCQs),First 20 questions carries one marks#for each and_
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SECTION-A (1-30) : MULTIPLE CHOICE QUESTIONSs (MCQs)

1. A coin is tossed m + n times, where m=n. The probability of getting at least m consecutive
heads is P
£ >
‘ N
(a) "1 Y
L Vg ) |
Zz N J
e Vakls
hes ‘..
( ) 2m+1 IA L U
\—-‘ v
L W
c m+2
(©) T )
one of these
(D) N f th
2. If a variable takes values 0, 1, 2, ....... n with f g 2 n(n 1) n-2p2 ",
where p + g =1, thenthe mean i \ )
(A) np ( ) 4
(B) £ U
..

(C)n(p +0)

(D) None
3. Let ,—7—2T<x7—21<. Find the intervals in which A should lie in order that f(x)

has exactly minimum and exactly one maximum.

AT)io
o[Zah(2)
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/(=240

(D) [ﬁ,oju[oﬁj .
2 2 i,
r
‘ N
= i o IR
4, If a+ b+ c =0, then one of the solution of A ey
RN N J
a-Xx c b ’A A‘ N
A\ V4 L
c b-x a |=0is P 4 b
> A W4
b a c-x £ ) Vg
| G 4
e
(A)x=a+b-c ’
(B)yx=0

(C)x=a-b+c N

(D)x=b+c—a ‘ ‘
5. Let Ax =b be a homogene?&Nne&quation. The augmented matrix. [A : b] is
given by U ,

1 -1 3|4
10

S

(B)
(C ystem has infinitely many solutions

(D) The system has finite number of solutions.
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6. A coin is tossed repeatedly until a head appears. Find the expected number of tosses

required to obtain the first heads.

AP A
q { N
‘ -
o T
®) — y AN . J
y- N )
A' A VAU
1 " “ )
©) = { -
q | G 4
A e TR
1
D) = V
p
7 Let Xl, X2, ..... Xn be a sequence of mutually nden dom variables with common

distribution. Suppose X assumes%y positive integral values and E(Xy) = a exists; K = 1,

2,....n. let Sn=X1+X2+...M, J for 1sm<n
n
n U
(A) m ‘ a
B) =
m

(Cy—
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8. Let X be a random variables with probability function
-1
e —
P(x=42%) = 155y’ X =01 2
0 otherwise. S
£
then find the moment generating function of X. . ‘_

_ 0 etX
(A) M, (t) = jawdx
o X
(B) M, (t) = eL o O

0 etx
dx
a

(©) My (t) = 0a°[ o

(D) does not exists

9. If Xand Y are independent rando

be any two events, Tn findw

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

©F

10¢ t the joint probability density function of a two dimensional random variable (X, Y) be;

Xx+y,0sx<landOsy<1

f(x,y)={ '

then find the conditional density function of Y given X = x is
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2X
2x+1

(A)

0<y<1

2(x+y).
B —=20<sy<l
(B) ot 1 y

i,
£
‘ _ N
©€) -2 _.0<y<1 N
2x+1 V o Y |
P AN N 7
" 2 Vakts
D) ~Y0sy<1 A X )
2x+1 ’ Y. U 4
£ ) W
B P
K Wy
ax+hﬁxsﬂ ~ !
11. If f(x) = 4 then f(x) is differentiable.at x =Z , if
cos X, if x > I m
4
4
1 1+; ‘
A)a= -—b=
(A) > 2 /\’\ )
T ’
1 1y \ )
B)a=—=,b-=
(B) 2 V2 ‘ N
(C)a=b=
1
D
‘ 7z
1 e akea of the region enclosed by curves X? + y2 = aZ,X +Yy =a (in first quadrant)).
2
A a*(m-2)
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2

(B)%(T[—Z)
(C) a_Z(T[—Z) P N
3 C __
& L
V N
a’ L . J
© % (n-2). AN
PN
A Q/

i S
13. Find the M.L.LE of a and B for a random sample fercMal population
A e

'
f(x a,p) = yoe‘B(X“’), asxs<w, B20 andyq being a canstant. V

(A) =X, = m
X_X(:L)

(B)

(o}
1l
xI
-
1

(©

(D)

14. For

A —1

( M.

(B) 3M'1—1
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1
©C) =
\3M, -1
D) M, N
N
15. Find the maximum value of the function f(x) = x“ e R | \——
V o Yl |
4 Zz N J
A) = .. U U
e N A VN \)‘(
4 I‘ N A W 4
e A W
2 !
2
D) = m
; ' ‘ ‘ ’
16. Solve the differential quatio\_)
..

(A)

B) X2 =yR-1)
©) T:X(l*'Y)
D) *=2=x(y-1)
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17. Suppose B ={b4, b, } is a basis for V and C = {cq, ¢y, c3 } is a basis for W. let

T:V - W be a linear transformation with the property that

T(b;)=3cq; —2c, +5¢C and T(b,)=4c, +7cH,—cC >
(bq ) =3¢y —2¢5 + 5¢3 (by)=4cq +7cy—c3 P
‘ _ N
i i i o S
Find the matrix M for T relative to B and C. A =B
B P AN N J
3 -2 5 A, b A ™ 4
(A) - s >\ X
4.7 - ~A ¥ )
- ¥ § N A W4
_ k_-‘ ) 4
3 4 L W
®B)| =2 7 ’
|5 -1
(4 7 -1
C
©ls - 5} m
4
4 3
D)y|7 -2
-1 5
18. If X ~ N(O,
b
O ——
Vb +2c® —ac
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c

(D) ——
Ja® +2b* -ac
19. Let X4 and X, have the joint pdf
A
10x,x*, 0<x,<x,<1 (
f, (X1, X0) = : L —
" 0, otherwise P o )

Zz
A A S’
oy X _ : . . VAR
ifYq = X_ and Y, = X, then find the marginal pdf of Y. PR A 4 »
2 d N £

F
-
L__‘y

(A) 1, (v:)) =2y, 0<yy <1 Sy,
(B) f, (v.)= 5y1,0<y1<1 N

(©) f,(v.) = 2. 0<y; <1

)4
{ S
(D) %:y—g,0<y1<1 fi\)

20.
mgf of x is given by
| 132 133
M(t)=1+4;3t+5'3 t2+6'3 B+, ...
31 312! 313!
then the random variable X follows the distribution
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(A) Y3, 4)
(B) v(4, 3)
(C) B3, 4) P
£
(D) B4, 3) o Ve
P oo T |
21. Let the Random variable x have the p.m.f. ,‘ ) v’
A' AV A \)‘(
ix, 0) =29 x=0,1,2.... i - R/
x! —e YV
A W4
then find the sufficient statistic for 6. V
weg ‘N
i=1
L1 7
(B) 8=-3x L
AN\
(C) o= |‘J X, y
(D) =1 X ‘ L‘-—
n =1
22. A 900 members has a mean 3.4cms. and s.d. 261 cms. Is the sample from a
e population of mean 3.25 cms. and s.d. 2.61 cms ?
(A) Yes
(B) No

(C) datas are incomplete
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(D) cannot be determined

sec? x

[ f(t)at

23. Iimz—n2 equals

el e T P
16 £
. \amm
A =N
®) 22 / 7
ﬂ AN
& EL )
PN
2 y, N /
(B)Ef(Z) 1 - ‘,'Y,
2.(1 #
©) ;{f[gj

(D) 41(2). m

24. Three six-faced dice are thrown together. The b'llty that the sum of the numbers

operating on the dice k(3 sk{s&\ )

(k=1)(k-2)
432 '

Yy

(A)

<C
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25.

26.

Let the joint probability density function of continuous random variables x; and x, be given

by

2, 0<x,<x,<1
f(xl,xz): {O 1 2

otherwise

then find the E(xq | X5 ), Var(xq [ x5 )
X3

A ,0<Xx,r<1,, 20<x,<1.

( ) 2 5 2

(B) 0<x2<1

(C) O<x2<1

(D) None of these

Solution of the differential eM

O<X2<1.

O<x2<1.

)"

(2x cosy +y cosx)d\ (2y smx} siny)dy =0is
2 2 ‘

Toll Free: 1800-2000-092

Website: www.vpmclasses.com

Online Store: store.vpmclasses.com

Mobile: 9001297111, 9829619614, 9001252666

FREE Online Student Portal: examprep.vpmclasses.com

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

Page 13




VeVl VPM CLASSES

UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CLAT, SSC, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

27. Three six-faced dice are thrown together. The probability that the sum of the numbers

operating on the dice is

k(3<k<8),is

P N
{ ~N

k? | N —

(A) 432 y_N s
Zz N J
o Vakls
432 " W4
(B) { ) g
\—‘ v
A e W4

(k-1)(k-2)
(C) 432

k(k-1)(k-2) "‘
(D) 432

28. If Xisa G( j random varlablesw> 3&!&5

(A) e™
B) e~ \_)
(B) £

-1
c) &
© 3
(D) %

29. £ Let fYe four tiMes differentiable function on [—7—61 g} such that f'(x) =1+ f(x ] . 1ff(0) = 1,

then the*coefficient of x® in Taylor's expansion of f about zero is
(A)6

(B)7
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(C)8
(D)9
et dt 5
30.  Find the value of lim =>— . _~
X 00 e4>< (
A = N
(A) z ~ 7
' Vakli
(B) 2 P ¢ ) |
£ =/
\—-‘
(C)% — ) 4
(D)o

SECTION - B (31-40) : MULTlPLEsm STIONs (MSQs)

31.  Consider the function f(xy)=

(A) f(0, 0) = f,x(0,

(B) 1x(0, 0)

tion of the differential equation (a® — 2xy — y?)dx — (x + y)°dy = 0, y(0) = 1 ?
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(C) 3a°x-3x’y-3y’x-y*+1=0

(D) azx—xy(x+y)+%:o

P
33.  If Xy and X, are i.i.d. N0, 1) random variables, then P(Xf +X2 51) ( o
oW S
A A ‘
A e-1 / AN - l
(A) — A A
e ‘" s T\ X
A X )
> < &
. J— | )=
(B) B,
A W
Je-1 \ &
©)
Je -

’\im)& 1) distribution. For testing Ho : p = 8

werful critical ! ion is X 2K, then which of the following value

34. Let Xq, X,, .... X1 be a rando

against H; : i = 9 the most
of k is/are incorrect f@r the size
(A)K=145

(B) K = 8.52

e a rahdom variable with the probability density function

(x\0) = x**, 0<x<1,6>0
0, otherwise

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001252666
Website: www.vpmclasses.com FREE Online Student Portal: examprep.vpmclasses.com
Online Store: store.vpmclasses.com E-Mail: vypmclasses@yahoo.com /info@vpmclasses.com

Page 16




VeVl VPM CLASSES

UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CLAT, SSC, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

then which of the following is/are not most powerful critical region (rejection region) for
testing Hy : ® = 1 against H; : 8 = 2 with size of critical region is a ?

X, +2X, +....+nX

(A) ~zk P
{ ™~
| N PR
=
(B) X1+X2+““+Xnn2kl ,A\ SEm— L
P RN N 7
QAN Y
(C) (X1, Xz ... X) "<k, A X )
N - s
(D) (X1 %o oo Xo) " 2K | 0 4

-t A |
36. If E and F are the complementary events of events|E a sbv%ly andif 0 <P (F) <
1, then -
(A)P(Ej+ P(Ele :, ) 4
F F

(B) P(Ej 4 P(%

D 4
g g NS

(D) 1-P

37. A ins, m of which are fair and the rest are baised. The probability of
getting a he en a fair coin is tossed is % while it is %when a biased coin is tossed. A
coin 1sidrawn from the box at random and is tossed twice. Then the probability that the coin

drawn is fair, is
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9m
A
) 8N+m
18m*
®) 16Nm + 2m? s
N
£
| —
(c) m o EmEEER
8m-N P o h |
Zz N J
A B e
D) 9m N ) W4 \)‘(
gm+N £ “ V4
| WS ,7"'1
38. If the moment generating function of a random vari is given a [t|<1 then

g

random variable X does not follow ---

(A) Exponential distribution with parameter 5

' 4
(B) x>-distribution with degree of freﬁom 5 ‘

39. Which of the followi

B~

®) 55
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40. Find the general solution of the differential equation (1 — x2) ~ Y+ Xy = Xy ( 2), y(0)=1

(A) yVx*-1= {2_%(% _1)3/2}

-
{ ~
3 i (1_X2)3/2 N e
(B) E\/l—xz =y| 1 /i-\ —_ ‘)
AN .
- N i N
. VW U ¢
2. .. Yl 2 4\302 A “ )
(C) =X+ :§_2+(—X +1) :| £ y
Ve

.
\)
SECTION - C (41-60) : NUMERICAM PE (NATS)

41. The following observations constituter a random ﬂple’from an unknown population. Find

the estimator of the standar KN lation
1

4,19, 17 2@%

42. Find the area bountmj by the y= 4x2, y= x2/9 and the straight line y = 2.

© x5l

43. If ais 7 x 9 matrix wi o dimensional null space, then what is the Rank of A ?

44, IfX~N (U 122 ) are independent and
if P(X 3)= —Y 2 4), determine L.
2
4 et f(Xq, X5 ) {6X1X2 0<x <10<x, <1 be the pdf of two random variables X; and X, of
0 elsewhere,

the continuous type then find P(O <X, < %, é <X, < 2] .
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46. Let X4 and X, have the joint pdf

6X 0<x, <X <1
f(Xq, Xo) =4 2" 2o
(1. %2) { 0 , otherwise
A
| 1 {
thenfind E| x, [ x, == |. o e
Zz N J
47. Consider the sequence {x, }, where xq = V2 and Xn+1= m ﬁt is.the value of
A X )
f > - J
A .o YR

48. Suppose that a box contains 3 white balls and 2 bl

k balls. Lew the event “first ball

drawn is black” and E2 the event “second hall drawn is black,” where the balls are not

replaced after being drawn. Here E; and E, a I nt events, then what will be the
probability if both balls drawn are ?
49. One hundred Identical coinsgeach with ity p, of showing up a head, are tossed. If 0

< p < 1 and if the probabilify.of heads on exactly 50 coins is equal to that of heads on

en find theValue of p ?

X 10-x
ial distribution [10][2] [3] : x=0,1,2,...., 10?
X )\ 5 5

exactly 51 coins the
50. What is th
51.

a indepgndent Poisson variates with means 1 and 3 respectively then find the

value of va of 3X +Y?
52. is known to speak truth in 75% cases. If he throws an unbiased die and tells his

friend that it is a six, then find the probability that it is actually a six.
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53. A wire of length / is cut into three pieces. What is the probability that the three pieces form a

triangle?
-
‘ N
then find the area (in sq. unit) ,which is bounded by f(x) in [- 1, 1] and%xM

54, Let the function defined by f(x) = min {|x|, |[x = 1|, [x + 1| }

v \A N J
55.  If the region of the integration isX *Y =1 X20.Y 20 then ywhat wﬂbe‘va{lu‘e o}]k yxdy ?
’\

A W4
\ 2y
diftegentialeguafion =y =0
X

56. If y; and y, are the two linearly independent solution

with w(1) = +3 then find w(s).
2X]J2 ke Un
57.  What will be the value of limit lim =72
o (2x-3)" 2\—3 +(2x—3)

58.  Let f be a thrice differentiable f M—E}}X’uch that f'(x) = 1 + [f(x)]-1. If f(0) = —1

then what will be the coefficient of x* in Taylor's expansion of f about zero ?

e x+1\/ﬁ
e minimax estimator —2 — is unbiased estimator of binomial

n+n

59. For which value of

parameter ?

60. If the % rv. X i

e then find the value of P(u — 20 < x < i + 20).
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ANSWER KEY

NTS AND SOLUTION

1.(B) nd P(X) =1, where X denotes head or tail.

. 1
m times =—
2m

m + 1 and subsequent throws may be head or tail since we are considering at

least m consecutive heads. If the sequence of m consecutive heads starts from the second

thrown, the first must be a tail and we have, the chance of this event = % Gzim = 2m1+1-
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If the sequence of heads starts from (r + 1)'[h throw then the first (r — 1) throws may be

head or tail but rth throw must be a tail and we have,

(XX....... (r — 1) times) T(HH...., n times) A
£
(XX....... n-m-rtimes) N ‘_“""“
V o T |
1.1 _ 1 ,‘ ) Q V’
The chance of this event also E><2—m = et N L WalEl
AN )

Since all the above events are mutually exclusive , so the WbM/

1 1 1 . 1 n+2
= ot smg o +ontimes | = e =08
2 2 2 2" 2 2
2.(A)  The required mean is,

_ ”Coqp +1) ;1q p+...+n"C,q°p"
n O pn lpl+ ..... + an npn

n

Z n- 1Cr—l pr—lq(n—l)(r—l)
r=1

n

chan r

r=0
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n + n-1
"R Py p)n =np,HUg+p=1
(a+p)
3.(D) f(x) = sin3x + A sin®x X
{ I
N oy D , 1. .
f’(x) =3 sin“x cos X + 2\ sin X coS X = =sin 2x (3 sin X + 2A) . G
P AN N 7
For maximum or minimum values of f(x), f'(x) =0 "‘ ,‘\ \“'("’
A X )

1oy (3 si o {f - N

=sin 2x (3sin x + =

> sin 2x ( ) ) 4

sin2x=0

nT
=>X= —
2
) 4
and3sinx+2A=0
Osinx = - { \ ) ..... (2)
" =-1< —Z?T[ <1
..... 3)
3sin X + 2A) %+ sin 2x cos X
2 —
L _J( 2Aj
3
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_ 2M9-4A?) _ 2 ~
=y T M@ -3
A+ N\ A+ + .
- /3 0N——=_'3 A
2 2 |
o mmi
/A — 1
w [ cnm1f 2N i ini 4‘/ \L V’
If f [sm (—j]>o (f(x) is minimum) e Wakt:
A X )
f ~ - J

then A (—w,—gjm[o,gJ Vi ‘ T 5)
But from (3),—%<)\< \ )

Combining (4), (5)£nd (6),

4.(B)

a+b+c-x a+b+c-x a+b+c-—-x
c b-x a =0
b a c—X

Taking out (a + b + ¢ — x) as common
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1 1 1
=(@+b+c—-X)lc b-x a |=0
b a c¢-x

Replacing C, and C4 by C, — C4 and C5 — C; respectively {A\
|
o GEEEEL D
=(@+b+c—-X)|lc b-c-x a-c |=0 “ J

L
A
N g \)
D\ S /
Expanding with respect to first row. | ‘Y,
d

Ao
:>(a+b+c—x)b";bX CabCX: V
—~(a+b+c—x)[(b-c-x)(c—b— m
—a+b+c—-x=0 ‘

b a-b c-b-x

>X=a+b+c
= X = 0 (Given th a+b+c—Cy

5.(C) Here. given equatigns are

.
X—-y+3z=4
X+z=2
X +

ite the'system of equations in matrix form AX = B.

1 -1 3| x 4

1 0 1{y|=|2

1 1 -1§z 0
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1 -1 3:4
Coefficient matrix A= (1 0 1:2
1 1 -1:0
1 -1 3:4 P |
{ N
Rankof A=2=|0 1 -2:-2 4
0 1 —2:-2 A,
/ \A . l
By R2=R2—R1 A" “‘/‘ \)'—‘(
Y S/
. A 4
1 -1 3:4 | G _
R, =Ra—R, =|0 1 -2:-2 -
3 3 2
0 1 0:-2
By

e ‘N
[A:B]=2

Rank (A) = Rank [A : BJ<Numb

Rank

Therefore, the given systerg of equation

Let p denote the ‘probabiw

probability of getti tail Consiaer the variable x = Number of tosses required to obtain

jfAfinite many solutions.

6.(D) a head in a single toss and q = 1- p be the

the first h alues 1,2, 3 ..... n. In general, r tosses will be required if the

first r SS in tails only and the last toss gives a head. Since the successive

Is ependent the probability of such an occurrence, i.e.

P(x=0= (d.9...9).p = p.q'

(Q0...q)p =pg
|\ —

r-1times
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7.(C) We have

E (X1+X2+....+Xn
X+ Xy +o 4 X,

Eﬁ+Eﬁ+ ..... +Eﬁ:1
Sn Sn Sn

)z E(L) = e

)

Now,

+% [(m times)][Using(*)] = %,(m <n)

8.(D)

e . —
P(X =+ 2X) — ﬁ,x =0,12,....

0,otherwise
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Since the distribution is symmetric about the line X = 0, all moments of odd order about

origin vanish, i.e.

ExX?*hy=op, +1=0.

‘\A

{ ™~
2r 0 1 2r 1 o (22I’)X 1 2r 2r A ‘w ‘
E(X )=XZ(;(12 )[EJ ZEXZ_;‘ o :gexp(z ) =exp(2” -1) ) )

y AN
A ) A 4
- V4

L
Thus all the moments of X exist. The m.g.f of X, if it exists,%n b B )
.  cosnizhy] )4
_ 2%, —t2xy L | _ -1 cos
Mx(t)—;{(e +e )_Zex!}_e ;{ #
Which converges only for t = 0. =
As an illustration of continuous probability distri onsider Pareto distribution with
' 4
p.d.f: ‘ ‘
p(X)= Eﬁz,a(b\l‘y)
X 1
Xr—e «
dx = 6a® 3l which is finite iff r — 6<0= 0 > r
a
r-6 r
and t a—=G'a;e>r
r-e| 6-r

Hawever, the m.g.f. is given by :

o etx
My () = 8% j dx

X9+l
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Which does not exist, since e dominates x® *1 and (etx / x8 +1) - ® asx - o and hence

the integral is not convergent.

9.(B) We shall assume that X and Y are continuous random variables. f:“
. Ve
P(AB) =P[(x:a<x<b)y:c<y<d)]= jjfxy<x y)dxdy = jjgx(xm v}
AN -
.
I‘ LU
,%; )
rd
since A and B are independent = jgx(x)dx Ih (y)dy | =P )P(B) ‘I
v‘ ’Y

which proves the result.

10.(B) Marginal P.d.f of X is given by : m
1

1
fi 00 = [ foydy = [oc+yydy = } = 0 sx
0

0
iven by :

then the condition distributiﬁ of y for X
XY) )x+y 2(x +y)
f (Y = y = X) ¥ =
X
y K X %(Zx 1) 2x +1

2(x+y) .
f X) ot 1 ;O<sy<1.

) i
L fx)=1 hi+b= +b
x_ma-F(X) 'mhﬂoa(4 j a(4j

. . T 1
= lim f(x) = lim cos| —+h|=—
X - T/4+ ( ) h-0 (4 j \/E
For continuity L.H.L = R.H.L
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12.(D) The curve

The

erc and a from positive directions of x and y axis.
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i ¥4
A
d,-_ (“
o S
V o Y |
RN « 7
A A N
NS
N N/
\—-‘Y
e

Hence the points of intersection of X2 + y =a® nd x + y = WA (a, 0) and B (0, a)
respectively.

So the area under consideration is the area AQPB

UTherequuredarea—jx_fj\'\fiy}r] = J(a® -x*) andPN=a-x
_[Xo J-fo dxdyN [y]ﬂidx = [ - } X

13. Here first ofjéll we shall determine the constant y, from the consideration that the area

un probability curve is unity.

0

-B(x-a) y
=1= —30(0—1)=1 = y,=B

-B

0 yOJ' exp[-B(x-a)dx =y, ©

a
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0 (x;a,B) - e g <x <o
If X1, X5, X3-.... Xp, Is a random sample of n observation from this population, then
: : _ =N
L= |_Jf(xi;0(,[3) =p" exp{—B _ (x, —0()} =p" exp[-nB(X-a)] (
1= i=1 . ‘ M—-‘-ﬂ-
V 2 Yl
O logL=nlogB-nB (x-a) A (1) v’
. VAN
The likelihood equations for estimating a and 3 give Y 4 N . 7
\—‘ v
a "" '
ElogL=0=nB ’ ....... (i)

0

and a]ogL:O:%—n(Y—q) m ....... (|||)

Equation (2) given 3 = 0O, whlchxobwously |@|55|ble and this on substitution in (3)

gives a =« . Thus the likelihg qu s fail o give us valid estimates of a and 3 and we

\'r

try to locate M.L.Es for a afid B by maximising L directly.

L is maxiga(im = log igatim

From (1), log L is um (for any value of B), if(x-a) is minimum, which is so if a is

tion, 1.e., & = Xy -

Consequently, (3) gives 1o z-a=x%- Xy = B=z 1
B X=Xy
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Hence M.L.E’s for a and 3 are given by : O =X andB:i 1x
A
X
14. =— A
(A)  f(x.8) 5 0<sxs<1
{ ™~
N
toX 1 1% 11 1 o
o =E(x) = [xB gdx =175 [ =1+e{?} 1+e[} 31+ . )
0 I
A' h W A U
1 _ 1 "2 )
= 1+0 = = 0= -1 F A Yy
“1 3, k—‘ v
L W
Replacey, by M;. #
0 o=—L -1, \
3M,
15.(A) fx) =x2e X

' d
ALY
P(x) = 2x.e” X = x2 e~ X \ )
f(x)=0 (for mamW

xe” X (2 - x)

e Xze X2 2x—2x+x2]=e” X[x2 — 4x + 2]
>0 x =0 point of minima

f(2) < 0 x = 2 point of maxima

f(0) =0
=2 _ 4
f(2)s=4e™ <= &
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16.(A) The given equation can be rewritten as
—(x+a)ﬂ =ay2 or (Xza)ﬂ+l =0..(0)
dx y* dx vy
'd A
Putting 1 =v or - izd—y = in (1) we get | .
y y“dx dx o SEE
P o T |
Zz N J
(x+a)ﬂ+v=a or dv, v _ 2 ‘I&) L ¢
dx dx x+a X +}_\ A 4 b
f ©> . 7/
h 4
which is a linear equation in v. k‘-__-‘_‘ y
Its integrating factor = /"% = glog(x +2) = #
Multiplying both sides of (2) by this integratinggfactor and-i ting
a
we have vix+a)=C+ (x+a)dxg C + adx,
( ) Ma (x +a)dx X
where C is an arbitrary con?r&\ )
or v(x+a)=C+ax‘(x+a)/yjaax, v=1ly
or X+a (C + ax)
Put X = get c=a
X+a
17.(B) The C-c inate vectors of the image of b, and b, are
3 4
[T(bpl.=|-2| and [T(bo)c=17
5 -1
Hence
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3 4
M= |-2 7
5 -1

If B and C are bases for the same space V and if T is the identity transf}nﬁglon T(x) = x

for x in V, then the matrix M in (4) is just a change-of-coordinates matrjx. ‘_“‘"‘“
F o T
2 3 'L W NS
18.(C) X~N(0, 1), OE(X) =0,=Varx=1,Ex“ =1, Ex° =0, Ex A“ ,A\ R ¢

2 ‘A‘z ) 2
E(Y) = E(a + bx + cx ):a+b.O+c.1:a+b.0+c.1=a‘c,c” =E®t+c)]
A W4

=E(Y2) - (a+c)2. = b2 +2c —ac V
b -
O r(X, Y)=Cov(X, Y)o, 0, = ———.
(X, ) (X, Yoy o, TZCZ_MM

' 4
19.(A)  Given that X; and X, have the joMpdf ‘

foy, (X, %p) = 10X1X(2 0<% <x;
xx, N1 22 0 elsewher.y

where Yq = X4/ )Kand Yo ce, the inverse transformation is x4 =y,y, and x5 =

yo which has the Jago

The inequalities defining the support S of (X4, X5 ) becomes

0 <YYo Y1Yp <Yy, andy, <1.
These inequalities are equivalent to

0<y1Y9, Y1Yp <Yy, andy, <1.
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These inequalities are equivalent to

0<yj;<land0<y,<1,

which defines the support set T of (Y4, Y5 ). Hence, the pdf of (Y4, Y5 ) is &
S5

‘ N
v, (1, Y2) = 10Y1 Yo o2 | ¥, | = 10y; v, (Y, YodhQ Ty )
Th inal pdf a N /\A‘ N ¢
e marginal pdf are : A XY )
4 » A W4
L, " ) Vg
fi, (vp) = [ 10yysdy, =2yq, O<yi<l, Gy 7
zero elsewhere. V
20.(C) Let X4 and X, have the joint pdf. “"
6X, 0<x, <xp£l 7

f(Xq, X0 ) =
1. %2) {O‘ elsewhere.

Then the marginal pdf of X{s \ )
- Pegosha? 0w

g

zeyo els ere, where 0 < Xq < 1. The conditional mean of X2, given Xl =1/2,is

_ 1 _ X1 2X2 _ 2
E(X2|x1—5]—jo xz(x—fjdx2 _§X1’ 0<xq <1

2.1 _ 1

e, =x= = =

3 2 3
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21.(A) The pmf of X on its support is

f(x,0) = e~ 9?(_X' = exp{log(B)x + log(1/x!) + (- 6) }.

N

it
Hence, the Poisson distribution is a member of the regular exponential féss\with p(6) =

log(6), q(6) = — 6, and K(x) = x. Therefore if X1, X5, ... ., X, denot aer‘Urﬁsa le on
S Vi,
e
N I‘ A\ ¥
)
l I
22.(A) Null Hypothesis, (Hg) : The sample has been drawn OMU on with mean M=

3.25cms. and S.D. 0 = 2.61 cms. \)

Alternative Hypothesis, Hq @ u # 3.25 (Tw—ta|I

X then the statistic Y4 = Y7 X; is sufficient.

7
Test Statistic. Under H), the test ﬂustlc is:Z= “ ~ N(0, 1), (since n is large.)

Here, we are given : X = 3i{cms., n=

0 7 3.40 5 _ 0.15x3 _173

2.61/v9 2.61

., H=3.25cms. and 0 = 2.61 cms.

Since | Z | <.1.96, lude that the data don’t provide us any evidence against the null

may, therefore, be accepted at 5% level of significance.

= 3.40 +2.33 x 23—21 3.40 +0.2027, i.e., 3.6027 and 3.1973
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Remark. 2.33 is the value z, of Z from standard normal probability integrals, such that

P(1Z|>2;)=0.98 = P(Z>2;) = 0.49

N

N
f(t)dt f(sec®x).——(sec’x) -f(2).-—(2) 2
. . f(sec” x).2sec x.sec xtanx.— Otanx
23.(A)  lm—2——— = lim ( ) dx( ) dx " ° = |im ( )
en 2T xT 2x xT N2 w
16 V4 \A .
A' Ty T\ Y
f(2).2.21_ 8 V N “ )
= = =1(2) O (A) holds. [ ) U
5 T m | N 4
4 -_——
24.(A) The total number of elementary events associated oMexperiment of throwing

three dice is 6 x 6 x 6 = 65. m

Favourable number of elementaryﬁlents ‘ 7

— xb 3
= Coefficient. of xK in (x+ % Lot XG) = Coefficient of xK =3 in(%)
= Coefficient of sz3 in (1wx)_ 3 = Coefficient of XK =3 in (1 —x)~3

S

oefficient of XM in (1 —x)~F=N*r-1c _ 1=k-1c,

, the probability of the required event = (k _1)(k3_ 2) = (k-1)(k-2) :
2x6 432

25.(A) Given that X4 and X, have the joint pdf
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2 0<x,<x,<1
f(xq1, X5 ) = o2
1. %2) {O elsewhere.
Then the marginal probability density functions are, respectively,
'd A
_ [T edx, =2(1-%,) 0<x, <1 & i
fr (X)) = ¢x o, EEES
0 elsewhere, P
Zz N J
. U W
: ANCHT
and f. (xo) = jo 2dx, =2x, 0<x, <1 y =
2\"°2 [
0 elsewhere. ‘Y,
'

\—‘
A Y
The conditional pdf of Xl, given X2 = Xo, 0< Xo < 1iis “ )

2 1

— = 0<x, < N
flp (X Ix0) = (2%, % ' M
0 ‘elsewhere. V4
Here the conditional mean Nd?&variance of Xq, given X, = x,, are

respectively, y

E(X4Ix) = ,[:,leuz& | x,) dx, = xf(x, | x,)dx, = % ,0<xy<1,
2

2
and \@ﬁ —ﬁ] [ijdxl =X o< Xy <1,
0 2 X, 12
26.(A) c 2 cosx)lx + (2y sinx — x2 sin y)dy=0

cosy) + d(y2 sinx) =0

2 cosy + y2 sinx=c¢

rating, X
27.(C) The total number of elementary events associated to the random experiment of throwing

three diceis6 x6 x 6 = 63.
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Favourable number of elementary events

1-x
{ o
= Coefficient of xK =3 in 1- x0 )3 Q-x" 3 | W
o E
FH T
= Coefficient of xK = 3in (1 —x)~ 3 [-0<k-3£5] % \_,’
A’ A VA U
k—-3+3-1 i n; —r_n+r=T~N ¢ )
= Cg _ 1l coefficient of X" in (1 - x)~ " = £°C 11 “Il
b 7
k=
k-1, - (k=3)(k-2)
= 0= >
. . k-2 -1)(k-2
Hence, the probability of the required event 1& 4)3()2 )
‘ g
x>0, A>0a>0
ij4 e dx
0
3,-x/3 «
+ X'e +i %2 3 dx
-1/3 1/3 .
4 -x/3 © 5 -2
3 .86 0+ xe _g2gs | = 36.8[0_6,0° +e’2} _e”
8(3) -1/3 s 3.8 3
29.(B) We know that taylor's expansion of f(x) about origin is
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. h? h®
f(0 + h) =f(0) + hf'(0) +Ef ( )+§f ( )+ .....
x2 x3
or f(0 + x) = f(0) + xf'(0) +—f"(0)+—f"(0) +....
2! 3! )
P N
£
= () +Xi(0)+ X | SN
or f(0 + x) = f(0) + xf'(0) +Ef (0)+§f (0) +..... A =
y AN N J
e Vakt i
I‘ N A W4
fO)=1+[f(0)]°=1+[1]>=2 _-_
f(0) = 3[f(0)]2 x f'(0) = 3[1]2 x (2) = 6 \ 4
(0) = 3[F"(0) f((0))2] + 61(0) [F(O)2 = 3[6(1)2] VP12 = 4=42
then coefficient of f'(0) in taylor’s ex‘pansmn IS le S &
2_4_, ,,’\ )
3! 6
2x 2
_ [tedt (4 \ , !
30.(C) Given lim =¢— &7 formj
2x a 2 (2x)2
jo e dt+2xe™ (2)-0 [0+4xe _OJ
then - =lim -
e™ (8x) X e 8xe®
: . f,(h,0)-1,(0,0)
— Yy y
31.(A,B, ince ny(O, 0) —le—
f(0,k)-f(0,0) .
But fy(O, 0) =lim w =lim 9. 0
k-0 k k-0 k
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f(hk)-f(h0) _. hk(h? -k?)

<o kfh? +k?) "

fy(h, 0) =lim

h-0
again fyx(0, 0)=Ikirr(1) R Sy S i

1Y
- b N
but  £,(0,0) = jim 100 A % /

hk(h* —k?
00,0 o IO gy %\/
o0 @0 iR NS

' 4
Since fxy(O 0)=1and fyX(O 0)= — ‘
Hence f,,(0,0) #f,(0,0) (\,\ )

32.(A,C) Given differential equation is

—y2)dx — (X + y)2dy = 0

— y2dx — x2dy — 2xydy — y2dy = 0

2dx —y2dy — d(x2y) — d(xy2) = 0

int ed both’side, we have
o Y

a’x-L--x’y-xy®’=c¢
3 y =Xy

but given that y(0) = 1 then

0-1_0-0=c ie lc=-%
3 3
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then the required solution is

2y — %2 2 Ly o1
acxX — X€y — X _=-=
y =Xy 3 3
3a’x —3x%y - 3y’x-y® +1=0 f“\
‘ N
) ] o S
33.(B,C) We know that square of standard normal variate becomes x2-var|Wh and sum 9two
x2-variate is again )(2- variate with 2-degree of freedom if both xgriaM savio‘lggree of
Y /7
freedom 1. | \— ‘YI
L W
i.e. X:+ X3~ X \ )
2 2 —_ 2 L.
So,  P(X+x:<1)=pP(x, <1

2 _ [t 1 -x/2 24 _(t
P(X(z) Sl) = ’[0—22’2\/me x2 dx =

:]_—i or \/E_l —e_\/g

Je o e \ 2 ) y
34.(A,C,D) The critical regi(‘is given a

(1)

again under H,, X =K So, Z =10 (k- 8)
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Now P{z>+10(k-8)} =0.05

= /10 (k -8) =1.65 [By the normal table]
=K =8+0.52

= K=8.52

35.(AB.C)  L=[]6x" =6 (xq X

o Ly, (=2)" (%, %, %, )1

_ ' 4
36.(A,D) Since % and% are compl ntary even&

Therefore, P(Ej + p(E] C) ) 4

nF) _ P(ENF)+P(F)-P(EnF)
P

) =1

37.(A,B) in is fair, Eo : coin is baised, a second toss shows tail.
mii
(El IA) = P(A/El)P(El) - N'22 — 9m
P(A/E,)P(E,)+P(A/E,)P(E,) SN-m 9m+8N-8m
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__9m _ 18m?
8N+m  16Nm+2m?

38.(A,B,D)  We know that if x ~G(A) distribution then m.g.f. of X is given as
f\‘
© 1 ¢~ e 1 (> - _
M (t)=E(e™) = [ e"f(x)dx =—=[ e*.e*x* T dx = —[ e ™ x*dx
()=E(e") =], e 1(x)ax =7, 7l o omn,
P o T |
Zz N J
W 1 1 A A
-1_“9\/—? It (1-t) A",‘ )Y
(-9 (-9 A X )
I 4
h 4
with comparison of our result we can say that y

\—‘
A
A=5 SoX~G(S) V
39. (A,B,D) Putting x =r cos6, y =r sinB and dx dys=.rdrd® in given i
avaid ) 2 2 _5‘52-2
IOIO YA X2 +y dxdy—'[o'[oz sin“ 6 [ [ ) 4

Here limits are find form the figumf\
N y
\‘-v')
—

gral

v
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a L [ a 5 5
:J- r“ J-zl cosZGde dr = J- [6 smze} dr :j r‘{]—T—O}dr _mrrl _m
o |2 2 4 | o |4 45| " 20

40. (B,D) Given differential equation can be written as

f\‘
dy
1—X2 =L rxy =xvi[(1-x2
(1=x2) 2%y =7 (1-x) X ,
A A ‘
VRN N J
ldy, x y_ A A wr
= a1 X B Vol
y dx 1-x°y 2 W )
Y /7
A V4
Ietizt: 1d_y_dt \_‘ ,Y
y y? dx dx - "
So, E+ X2t=x
dx 1-x L
I.LF eI let1-x2=v :—2xdx _ fdv

O L. =elm = 2™ - J?A,\)
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= V1-x? =y[c +%(1—x2)3/2}

using initial condition y(0) = 1 we have

1=1{c +1}
3

@

[3)

1
wlnN

41. 4.06

Here n= 5an

and,

= S =.16.5=4.06

Hence the estimators of o is 4.06.

42, 9.426
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Both curves are symmetric about y-axis. It is advisable to integrate about y-axis

\ l l / XZ — 9y \.
{ I
| N PR
o S
PV o T |
P AN N 7
A ) N p
(0, 0) A X )
’ Y S/
\—‘ ) 4
A e W4
LW ) ¢
X= 422X =43 Jy
_ 20vV2 _
2[(34y- 29 oy =5 (dy %
43. 7 )
since A has 9 columns, (ra A)+2=09, yhence rank A =7.
44, 2
&L w—
Since X ~ N(y, 81) ~ N(u, 144)
d2X +Y ~ N(u, 387)
) =P(2X-Y =4)
4-y
=P |Z<
J=r (2=
[usingP(z<a)=P(z=2b)=>a=-Db]
3-3u) _ (4-p ]
then - = | =
=) - =
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N 3u-3 _ 4-u
657 387
N 3u-3 _ 4-pn \
2563  19.67 PY
£ >
- 59 — 59 = 102.52 — 25.63u N
v )
N N
. = . A ) U
= 84.63 |1 = 161.52 A,
A X )
= i =1.908 ¥ { N V
\—-‘ ) 4
. A .o W4
2 (approximate) ’
45. 0.375
We have, for instance, m
31 2 /4 _n a1a? ) 2 03/4
P O<x1<z,§<x2 <2|= LJJO f(M(z)dxldx2 = 1.0 6xlx2dxldx2+'[l J.O 0dx, dx,
3 3 )
= 24+0=2=0375 t
8 8 ,
46. 0.33 ‘ L _J

6X,
0
Then the marginal pdf of X is

fl(Xl ) = I:l 6X2dX2 = 3X1 ,

0<x,<x, <1

elsewhere.

2
O<x1<1,

zero elsewhere. The conditional pdf of X,, given X; = x4, is
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6X 2X
forr (ko Ixg) = o5 = =&

1

O,x2<x1,

1

zero elsewhere, where 0 < x; < 1. The conditional mean of X, given X; =1/2, is

N
.
_ 1 _ X1 2X _ 2 ‘
E (Xz 1%, ‘5]‘ X Xz(x_zzjdxz =3% 0 sl S
1 A A ‘
P AN N J
e N b N
2 1 _1_ M W A ¢
i.e §x§—§—0.33 A )
l‘ " A W4
47, 2 Ny, Y
Xl = \/E, X2 =«I2X1 = '\/2\/5 !
0 B>10 23522420 >ﬁb~
' 4
= X2>X10rX1<X2 ‘
Now Xp_1 <X = 21<’A)
= Xy < Xp 4+ 1‘ \ )
(1)
again, xq <2Zjketx <2
= J2x <242 =2
= Xr +1 <2
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again by the mathematical induction

X,<20n0N (2)
Thus sequence {x, } is bounded i
Y
| N —
(1) and (2) = sequence {x, } is convergent A
L . J
Let Lim x,. = & e Vakt i
im x,, =
: A, X )
N /s
. . h 4
= Lim x, =Limx, 4 1 =¢ | Yy

A
O Xp + 1 V2%, = = Limx, 4 1= J2Limx, V
' d
= E=Oor£=2butx¢03(x=2. ‘

&

48.

that the first ball drawn is black is P, {Eq } = 2/(3 + 2) =§ . The probability

that second ball drawn is black, given that the first ball drawn was black, is P, { E; [Eq

}=1/(3 +1) =% . Thus the probability that both balls drawn are black is
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21
Pr{E, E P {E- |E == =0.1
E1Ep)=P{Es[E ) =1, =1
49. 0.5049
. . -
We have P (head on exactly 50 coins) = P(head on exactly 51 coins) £
‘ N
o SEE
. — e
a h W A U
- p= 105049 ~ Q)
101 h 4
y

50. 4

Binomial distribution is defined as

5¥
Since X ~ P(1) and Y ~ P(3) as 1, 3 are means of random variable X and Y resp. and we
know that mean of random variable which follows Poisson distribution is equal to
parameter A.
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Now EX)=A =1
then Var(X)=Aq =1

again  E(Y)=A,=3 _~

~

ot O,

o IR
then  Var(Y)=\,=3 Va

Zz
o Vaktd
So, Var(3X +Y) = 9Var(X) + Var(Y) [ X, Yareind mdeh )
y 4

W/
=9(1)+3=9+3=12 \_..‘ ) 4

~’

it is a six. We have P(E) =

g

52. 0.375

Let E denote the event that a six occurs and A the event th

1/6, P(E’) = 5/6, P(AJE) = % and P(A/E’) = 1/4. heorem

P(E/A) = PE)P(A - -3-0375
P(E)P(A/E)+P(E")P(A/E) 8
53, 0.25 & D
Let the le f thr f the rod be x,yand ¢ — (x +y).

>0 f—(x+y)>0

X+y</lory</-—x

Since, In a triangle, the sum of any two sides is greater than third side, so

X+y >/—(x+y)

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001252666
Website: www.vpmclasses.com FREE Online Student Portal: examprep.vpmclasses.com
Online Store: store.vpmclasses.com E-Mail: vypmclasses@yahoo.com /info@vpmclasses.com

Page 54




VeVl VPM CLASSES

UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CLAT, SSC, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

X+/—-(x+y) >y

‘\A
{ R,
4 | N ——
= y < = =
2 A ‘
"
/= (x+Y) Vol
y+/l—-(x+y) >X
K )
A W4
A Y 4
, ) 4
rd
= X < —
2
- £ —-X<y <L ando<x<t
2 2 2
112 p012 Zz
' dx Y
So, required probability = jo [J.i’_zx = =% =1 0.25
o / 4
dy L
54, 0.5
Graph of f(x) = mi 1)
y
A
1/2+1
I 1
I I
I 1
L L » X
-1 -1/2 0] 1/2 1
. _ 1 1_1 . .
Required area =2 x > x 1 % ' Esq unit = 0.5 sq unit
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55. 0.0416

From the figure it is clear that the limits of x and y are as x varies from 0 to 1 and y from O to
1-x

56.

-  (D2+9)y=0

-~  (D+3)(D-3i)y=0

So, y(x) = c1c0s3x + cosin3x

which shows that two L.I. solutions of differential equation is cos 3x and sin 3x.
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Now w(x)=| %% SN 500623y + 36in23x = 3
-3sin3x 3cos3x
i.e. W(x) =
which shows that wronskian does not depends on x. £
‘ - N
Le. w(l) = 3 = w(s). A =
vd \A N J
57. 1.414 A W AR ¢
N A% )
Given limit is ¥ § > “Il
| W 4

. 2xY% +3xY3 +4x + L A"

“m 12 13 1Un

o (2x=3)7 +(2x=3) +.e. +(2x-3)
if we divides numerator and denomenator by V we get

f]JG ]Jn 1/2
lim 2+3X 77+ re n= 0
X - 00 3 1/2
2||11-—— | +[1-—| +.....
\/_K 2x] 2x })

after applying limit we get the required resWﬁ

2 _ 5

== V2= 1.444

58. 0

afnsion is given as about origin is

2 3

()45 7(0) ...
£(0) =1+T10): 1-1 [+ f(0) = 1]
=0
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- . : . (0
Thus, the coefficient of x2 in the Taylor's expansion of f about zero is (0) _O}z 0

2! 77N
59 0.5 ‘_
: : A — .
Given that g is parameter of binomial distribution i.e. E(X) = n8 ;‘ \A V’
iV gisp [ ial distribution i.e. E(X) = s WUakt
- =
Now A W4
\—‘ v
1 L . W
X+>n 1 L o L }
E= = E| X+=+n|= n n
n+vn | n+vn [ 2 } }
By the observation we can say that
' 4
ie we puto =% then ‘ ‘
1 )
X+ =n ‘ y
E —2 = l = e
n++/n 2 \ )
4L e
which shows [ estimator is unbiased estimator 6 =% =05
60. 0.91
My (t) = et
ichiis the mgf of Poisson distribution with parameter A = 4
Now X)=p=Ar=4
and Var(x)=o2=A=4 ie. J[o=2
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7
then P(-20<Xx<p+20)=P-4<x<pu+4)=P0O<x<8)= YP(X=x)
x=1

7 a4 (4) 7 (4) 142 7
_ Ze () =e—4z ) =0.018 LS 2 = 0.018[50.806].= 0.91
~ X ~ 1 2 71 {A\
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