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1. A cart wheel rolls along a stright line. If P
 the distance covered is equal to the ; /fh\\ '1
. diameter of the wheel, what is the angle . ' \\K _}}A’ o

through which the wheel has turned?

- ey

. 1.§+§+
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6. Ifa;, b;and c;are distihct, howmany terms g,

will the expansion of tie product

(a3 +a; +az)(by + by + b3 + 54)(01
C2+C3+C.|.+C5)

contain?
112 -
2. 30
323

A. 60

number of papers

8 “The niext number of the sequence 1 5 14"

30,55,;

1. 85 -
2.90
3. 91
4. 95

202

height

o toins: ‘The time gap between the
drivers passing each other and first driver-
guard pair passing each other is 30 s. How

~-much later will the other driver-guard pair

pass by?
1. 10s
2.20s
3.30s
4.50s
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12. Tn a room, we have one grandfather, two 16. Amoebae are known to double in 3 min. %yﬁ
' fathers, two sons, and a grandson. The age Two identical vessels A & B, respccuvfely K
of one father is seven times the age of his contain one and two amoetae to start with.

son. The age of the other father is twice The vessel B gets filled in 3 hours. When
his son’s age. Assuming thzt there are only will A get filled? :

%
3 people in the room and the grandfather is 1. 3 hours , w7
70 years old, how old is the grandson? \
-. TR R
sehipol are divided into 4
ility that three
es at 4
s at 6
- and
1. BaR : :
B T _ ! 20. In an enclosure there were both crows and
9 28 - cows. If there were 30 heads and 100 legs,
‘ 3' ;_R : lﬁ% _ what fraction of them are crows? Y :ZE
"6 } \5‘ o i ; ' 3 L,U‘V‘a- :
2nR :
~ 4,58 w2 113 Cro
. B Py 2. 1/4 %
- 3.1/10 - %O
4.3/10 4" =,
| g
?: 2 23 2 19
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21. Let {a,}, {b.} be sequences of real numbers
satisfying |a,| < |b,| for allna 1. Then

1. ¥, a, converges whenever Yo b converges

!E. ‘Let:f+{0,1] = [0,1] be any twicé diffirentiabl
- function s ng
L flax+ (@1 —a)y) < af (x) + (1—a)f (y) forall
 x,y€[01] and any a €[0,1]. Then for all
x € (0,1) ' '
D -
2. f"(x)=0.
32 f'x) <0.
4 f'(x) <0.

26. Let fy:{1,2] - [0,1] be given by f,(x) = (2 — x)"
for all non-negative integers .
Let f(x) = Aimfn(x) for 1 < x < 2. Then which

of the following is true?
1. fis a continuous function on {1,2].

2 f converges uniformly to f on[,2]asn—>
e .f;.fugxmr = I, Jetx,

viree /s the identity
v, with 21l entries

bj ) Lj=1,2,n for some d!Sl‘ll‘lCt rcal numbers
by, by, -, by,. Then det (4) is

1. ni'(j(b[.'— bj)'
2. icj(bi + by).
3. 0.
4. 1.

La.l,[;ﬁ -
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Vet sl L SR L
1. IfAz'—*O,thenA is g::sgomli_sabie 1. p;ligg,iﬂ IE&is a closed set implies fiF) is
2. 01‘:;;:“11? &“ﬁ dia:gomlisable 2. If1(0) < );(l)then £([0, 1) must be equal to
3. ?::: o ““mbi diagoralisable ' 3. '[1'{1(33; rﬁ:s?emst x € (0,1) such that f(x)=x.

4. f:([0, 1))= (0. ).

; does a non-abelian
her than the identity

Ay _m VTS EE

__~_J'. '{}lﬂfﬂ.

< Lt e ._Forany gers a, Hﬂ;\nhdmmnumberof
. httegens < 1000 satisfying x = 2 (mod 27)
" 1. there dre mfinitefy many points z in the and x=b (med 37). Then,
* unit disc such that | f(2) [ = 1. . o
2 ;?; bal:nded v 1. there exist a, b such that N, , = 0.
3. there are at most finitely many points z inthe 2. foralla, b Nop= L.
chthat|f@|=1. = 3. foralla, b, Nop >1.
4 _;l'?s“ad::;:;al ﬁmctllin 4. there exist a, b such that N, , =1, and there exist

a, b such that N, » = 2.

?

TR

(-

-
5 o
N+ Q.
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40. The number of group homomorplisms from the 44. The partial differential equation
symmetric group S; to the additive group Z/67Z is

11 a=

2.2

3 3 can be transformed to
w_ ot

4. 0 at ~ ax?
For

41, Let G[x,.;r}_ be the Green's function of the bous

[+ 2w + (st
u(0) = H{1}= "
Then of £

42, Li

LV, yand Vs are open sels in B?.
" 2. V,and ¥; are open sets in RZ.

1 o(x) = f(x).
3. ¥V, and ¥, are open sets in RZ. 2. :p(x) = {(((x)x)
4. V,and V; are open sets in RZ. R

4. ¢(x) = f(x) + -gx _f: x*f(x)dx

KCx,y) = xy* has a solution,

+919447247329

lenms .lJf
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48. Consider the initial value problem 52. Consider the following probability mass function

49.

g e

. Py, 6,(x) where the parameters (8,,6,) take values
% =x+y y(0)=1 in the parameter space

Then the approximate value of the solution y(x) at x {(: ) ( 2) (2 ) (3 )]
=0.2, using improved Euler mehod, with #=0.2 is

L 'Itl-lq
2. 120, )
3. 124, "
s | 1 f16 i
A pop me 1m

song all owners of the 5 e o

E 50% have model V and _ ‘bo..a obiggvation from  this

aAVE | Z mamd car, customers, . Itk ugof X is 3, then
model and 20% model . 60%4 o al

am uniform

experiment invelVing 4 factors 1, F2, F

evals, 0 and”1, is planned in 4
? " One f these blocks has the
3." ' F F: Fy Fy
4 0 o 0 0
" 0 L o 1 g%, 4
mazxzconﬁngencymbhifwom* 1 o 1 1 .
particular column by an integer k(>1), then the odds - 1 10 Koo
ratio - . -
' ' . . The confounded factorial effict are 20K o,
1. will increase. ke O S
2. will decrease. ' 1. FiFy F\Fs, F>F;. _ ‘
- 3. remains same. 2. FiFs FiFaFa, FoF3 Fa . 0+l 8
4. will increase if k>2 and will decrease _ < F3F4__ FIFzF;;, F\F, F,. i . .
- if k=2. i 4, F|F4_ EgFg, Fng Fg Fa. g E .
. B > ’A
B] Ba %‘ - ’}3 ?('T‘é »e I) = X '\i"‘fi’{’ v i

L N 2 , o |
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S5. Let Xo€y6r.6; and € be independent and AT WgeinimEsmpe
identically distributed normal random variables with o -»-(Y +EY) n véin e damel
. et . s\i+3%) ifusu; aein the sample

- R 1 1
Xipa = pXi + (V1 - pensn, \ —2- Y +%Y  ifu,,ug ae in the sample

where 0 < p< 1, fori=0, 1,2, 3. Let pyx denote E(Yi +Y,) ifu,u,arein the sample
the pz;::zl :orrclauon between X, and X; given X;. T,={ Y.+ %ya if 7, 11, arein the saraple

. + -12-?3 if 1y, w5 areln the sample
1. p
2, PI' Ge poptilation mean, tien which of the
3.- o : s :""
4.0

. Alluthe thece csti 1 . T, are
56, Su unbiased for V. j ;
2 Tyend 7% Dh@mn anof 7 but 7, is
. not. .

3. 7 wnd Ty are dnbi Yobu T s

«pkn BE B rang
; lah'lﬂwn Sup

i finlte ‘but the

L ;3;,15 .

Mimnlumdnm 5am| ize two is df 60. .S gegimulative distrilution function of
Wmﬁmaﬂdlﬁ'ﬁm T
-"'.:  estimators, defined as follows: 1—exp(=ct™), ¢>01>1c>0.
Then the hazard rate of A(¢) is
. 1. constant.

2. non-constant monotonically ixcreasing in 1.
3. non-constant monotonically d:creasing in 1.
4. not a monotone function in 7.

€Ty 4 (Nt y,)
-eL @.f\. § L : ?‘4:
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PAR ;'g. | 64. Let f, g be measurable real-valued
functions on R, such that
61. Let C(a,r) be the subset of R? given by g f:.(f(x)z +g(x)%)dx =2 f:; () g(x)dx.
Ca,r) ={(xy) ER? | {x-a)® +y? =12} mg {; € R| f(x) * g(x)}. Which of -

2 “Let (X, |I-1) ¢ ._mﬂ 5 "-"53'5_ i -

A continuous: fiine [R—R

LL<1
2.L>1 66. Let f:R? — R? be givenby
% et _ :

| : flx,y) = (x+73xy).
4.L>; ‘ Then

toyv (I W)
C‘t-“ t'{r :{‘;ﬁ .
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1. f is not differentiable at the point convergent in Q.

(0,0). 2. This sequence is not bounced.

3 3. This sequence is bounded, but not a
; Cauchy sequence.

- except on the set {(x,y) €K' |x =y}. 4. This sequence is'bounded ind

The inverse image of each pmm in Cauchy but not convergent in Q,

67. - sgiven | ) _
Ay 2. ((ah) €W

3. (@ b)em X

2. The derivative of f is invetible

T
k% d'

:1 "* G@ﬂ

e of pigiR N | Tk g

1
qx‘“Z‘*'f v} be a linearly independent
£i1or y indepen

, bset of z or space V where n = 4. Set
e the sequenceis i = v — vy Let W he the span of
i L . {w;j|1 <i,j <n}. Then '

g, =.1, g, = .1001, g5 = .100100001 efc. :
: : : ' L ‘[Wijll B L n} spans W.

Which of the following is true?. 2. (wjll<i<j<n} isalinearly

1. This sequence is boundedand idiependenr subsetor W,
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3. (wylt<isn-1,j=i+ 1} 4. The matrix of T with respect to B is
' diagonal but the matrix of (T — S)

spans W. with respect to B is not diagonal.

4. dmW =n. |
72. For any real square matrix M let A*(M) be 75. For an n X n reai matrix 4,4 € R and a

the numtn: uf pumtm: mgr.nvulu:s uf M nonzero vector ¥ € R" suppose that
A be an n X a-1 "11 0 for some positive integer

i SR NETS Mre

hyv-—:avfor

is.af ctmu, then we dehote
‘thedfiinct oo f (k times).
. and f;bc two ﬁm&mﬂ defined on

_ o - N _Rlufollom
1. The matrix of T with respect to B is :

) diagonal_ fl(xr y) = (x + 1.]/ + 3):
2. The matrix of T — § vithrespectto B - fo(x,y) = (x—3,y-2).

. isdiagonal. . =
3. The matrix of T with respect to B is '

not necessarily diagonal, but upper
triangular.
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1. For any positive integer k, there :xists v (1 _ l) _ (1 _ _1_)2 i
a unique (a, b) € R?, such that n n

££0,0) = fX(a, ). ~ f(2) = z? on the unit disc.

_ ("1)
2. For any real number a ard any 3. Jieningt satisky £ ( )
- positive integer, there is at most one each positive integer n.
solution y for £¥(0,0) = f¥ (@)

EIf(2)| = |z at each z where f is
1. Iffor each positive integer n we | holomorphw Then which of the tollowmg _
is/are true?

have f (%) = % then f(z) = z%on _ :

5 I.‘ The hypotheses are contradictory, so
no such f exists.

2. Such an f is entire.

the umt disc.

2. Iffor each_posiﬁve integernwe

PYQ December 2013 - 12
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3. There is 2 unique f satisfying the : 15 then char(S)= char(R).
given conditions.

4, Thereisan A € Cwith |[A|=1 4. if char (R) is a prime number, then R
such that f(z) = Az foreach z € C. is a field.

| 83. Determine which of the olloving eannot__ 86. et ® he the ring obtained sy takiny the
~ be the class equation of a grow {EJEZ)[X] by the principal

and g “is not 1,
o Gfphic to subfields o

85. Le'. !'L:_I" & n-zero'ec J'" ”

?g;:g m | t\m‘?ﬁe

« Let 4 be a subset of R with more than one
element. Leta € A. IfA\{a}ls compact,
' - : then
1. char(R) is always a prime number.

2. if §isaquotient ring of 2, then . A is compact.

' 1
“cither char(S) divides char(R),or 3. every subset of A must becompact.
char(s) = 0. 3. A must be finite set.
3. lmeasubnngochonmmng 4

. A is disconnected.

-

PYQ December 2013 - 13
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90. Let A and B be two disjoint nonempty 93. If the initial value problem for partial

subsets of R? such that AUB is open in R?, differential equation
Then, - '
_ a" a >=0; u(x,0) = sin(x),
1. if A is open and AUB is connected, has a solutlon of the form
- then B must be closed in RZ. u(x, £) — Ple) sin(ax),

. if Ais closed, then B must be open;

92. Let :R= [ \‘Ll{k}éu&f@ée

- problem Taylor's. polynomial of \degree »

- Y= _1-}";(: JEER
. ¥o)=0.

1. y(t,) = 1 for some ti €R.
C2.y(®)>—1forallteR.
3. y is strictly increasing in R.
- 4. y is increasing in (0,1) and
decreasing in (1, ).

AW~ @
W - B

PYQ December 2013 - 14
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« 96. Let z = z(x, ) be a solution of where for all x,y
gzox -1 l. K(x,x)=1, g=f" and

Glx,y) = %f(x,y)‘
passing through (0,0,0). Thern #(0,2) is ) K(x,x)=1,g=f and6(x.y) = 0.

) ang {brj’{b})'

W CSIR NE L et gf oage g (1

"
5ol subi

T .!i‘= '-'-'..'::"u Fh S_ﬂh-.i!ltﬂ"iﬂ[r;..h x.]
- With K(x,x) # 0, forall x can ve and f € C*(10.11). Mmmhmd _
' transformed to ' for the quadrature rule

: 1 1
R . [ f@dx= Y faman
9@+ 6Oy = 9@ &

e
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. i - \,} : r o ol l
Pfa"‘«‘?m} gos-H " %m..;.g 0 | W, ;; |
2 ' AV s
L lf”|max'h—'- by 3. (=1, Y2(t) = 1+¢, ; _
. 2 ’ ? (“%Qm ) q.' At 1 ’
L 2 vy wr ) =1+4t+¢2/2 LT
2. If Imax"é' * f-q1 ; ‘ o
| , . oy 4. y1(t) = e*y(0).
. .

T
_ . o ¥ . 105. Let X1, X5, -+ be independent and
% L i) =1 4042 o | -identical%y;c‘_listribut_ed random variatles
. 2 B - each having a uniform distribution ¢n
V2(t) =1+¢, ys(6) =1. [-11]. Forn>1,lets, = 7, X; and
2. () =1+¢, ’ - letZy = Sy /P for some p > 0. Then, as
5, ; S =00, ° ;
RO =1+t+2, y@ =1 | . N
- | - L ZnoOalmostsurelyforp>1.
' qi/%, N:o. : e‘”‘[ ,_ Cj 1 PCYe n P(,'?ff;*ﬁ-‘«;i_ i i
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2. Z, — 0 in probability for ~2— <p<LlL
3. Z, converges in distribution toa non-

degenerate random variable if p = E

4. Z, — oo almost surely for p< -1-.

106. Let X; and X, be mdepcndem S §" {1eg)
g w
i _ f.;‘-“'{? &
inugus function then so is 109 Let 1y, ¥ o~ om,variables such ﬁf |
, @ oftin ua'ﬁ_mctianﬂamsuis

™I} ) .
- wﬂh n— 1 degrees of freedom.

4, sl i o lisinbiation
'x§+-=-+x§+1

. with n degrees of freedom.

| p N
T Mol .
Qoo Je ] vl
']
A

£ -

108.Let X be a geometric random variable with +

probability mass function given by _—
P(X =k) = (1~ p)*p for k = 0 and e
0<p<Il. Forallmn > 1 we have
LT 4™
I P(X>m+n1X>m) P(X > n).

CD‘F (ﬁr}? i 0 . :-' f 1 < H,i * j' %Y\".‘\”

110. Let Xy, X5, -, Xy and Y, Yy, -,V be two 18

' mdependent random samples from two B
continuous distribution F; and F, ...-'.»)xv [ 3 ,é,
respectively. Define ki

"R; =Rank(X;), i =1,2,--,m and ’)

v{' ]
& ) . i Jl
= fl AT I
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s Bpes Rank(l'}), j=12,,n" Fori = 1,2,-,5 let t; be the effect of the .
in the combined sample ‘ i*" treatment. Which of the folloving
(KXo X ¥ii Yoo Yo ~ statement(s) is (are) true?
Also define
IU>V) = { 1ifuU>V A, The design is disconnected.
0 ifu <V. 2. Allcontrasts t, — t)

7 ) E#—“j} are esiimable.

\ "hles with

W | w Lya i

.‘_. ..“ - ."- A ) 4 . ' et I' T 7 ) I ; - f o 1
o 112. An incomplete block design involving 5 Let T= ;z,i‘:
- - treatments, labelled 1,2,---,5 and two where ¥; is the value of a study variable

blocks has the following block contents: for the i** unit and the sum extends over
BlockI:" (123 ‘. the units included in the sample. Which of
Block II: (L45). /;,:‘ A the following statement(s) is(are) ‘rue?
-bﬁ’?_ L L s - | '
© ’Dr"r\. P p\- C &‘Z%’“-L; nr ;ﬁi‘ﬂ] = w. h L R ¢
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~ B \

“ﬁ 1. TS'an unbiased estimator of the . "
117. Co ing li :
population total T, y;. nsider the following linear programming

) : : ' ‘ et s 2B Y
x’*?*i . 2. nT is an unbiased estimator of the problem. M= '?-TET \((-..g I %{ﬁﬁ

==, % population total ¥ v ; A
3. The variance of T reduces to 0 if Maximize z = 2x; + 4x, ) ‘i_jl» )
pt=1;anral11,1c:5_ a2 BL H "
Lot Ptz g Tl ~ }fm >
Juce )
Le\B2F
‘)rl s %
Ap> 1
2).
= (0,2.5)
: Zpxn
Ze
...... "
| dnp g0
) + 6
- :"“"fsh
}l* .
we
W o
HT & v
. az
. Eizjsijn«con'stant-xﬁ. 2 & \,g
: u(p _ ) & _ "):’w, <
-2, — 2515 — Sy~ constant - yZ. 4, £ %ﬁ/‘«“ﬁ‘ B> e >+ L,
i . B4 R e e {7, o
3. s31~ constant - y2. : L g &
4, s + 5, — 28 I~ tant - y2 _%,Q»---(h""k) r_ Y /{'fé s
. 811 12 12~ €COns . Xn- ( ot /#_',,.‘#" = "';: Y
: P “{a,s/ i jﬁ L 2
U : ;‘ 0 Y -,I{" 3 ; oY 2 .
G Hen )T un g B
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119. Suppose X is an exponential random 1=k { : ¥ <let | + -a
variable wih mean 1/6. Due to round-off o <«
X is not observable, and Y defined as below _ Sy L x“
is observed: . ¢, ff} ~
Y=kifk<Y<k+1 k=012 ' Rt ! 8
: ) = i o m - g —

: L‘e't r‘b Yz;"'j P“ hcﬂ random sz
the distribution of V. Th

120.Let X,z &, bearandom sample from
(. 0%y where 1 is known. Let C(k, ,-::_':' ¢ L
Order 1"‘2 'ﬂf ; ,Jh

. Ty isaUMP level a test!
£ ?;'ﬁltﬂf? level a test.
% Bbth’-—-’i'j!,’i'- and T,are level a tests.
4. Tyisalevel a test but T is not.

2

w’y"_"j | o;\‘}\j\ v Ay
' n;\\n\- 2N "\\q’hz Yo
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. ANSWER KEY BOOKLET :- A
MATHEMATICAL SCIENCES (ENGLISH)

oNOo | KEY ONO KEY QNO KEY ONO | EEY
1 2 36 3 71 13 106 1
2 3 37 3 72 1234 107 4
3 1 38 2 73 2 108 1
4 4 39 % 74 12 109 | 1234
5 2 40 2 75 134 110 | 1234
6 4 41 1 111 12
7 1 42 2 24
s = =

9 3

0 3

4

1

3

3

z
32 3 67 1234 102 14
33 4 68 4 103 34
34 4 69 123 104 124
35 1 70 - 24 105 123
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