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8. % fewi Fumw (hew & Bresd 9. A boy throws a ball with a speed v at a

ow wffa RsA vd 2w @iy vehicle that is approaching him with a
N speed V. Alfier bouncing from the vehlt:]e.

| _g' ‘ﬁ : (o ) B ol the bail hits the boy with a speed
1 50 i (w1 e om® I p 2 vy
#; 4 5. vtV 4. vy

10, Fwaeslming i
decided that the oldes

PYQ December 2018 - 3



CENTRE FOR MATHEMATICS & STATISTICS TRIVANDRUM
Phone: 8113887329, 8075791772
Email: cmscsirnet@gmail.com

B
L. A funnel is c_mm?ctcd 1 a cylindrical THIE ﬁﬂ ¥ et gy st R W oama
vessel af cross sectionsl area 4 as shown, =
1o make an inlerconnected system of &
vessels, Water is poured in the cylinder I 2km 2. 4km
such that the height of walcr in the funnel 3. 6km 4. &km
is  as shown. IF the level of water in the
(‘fylil'ldl"icell vessel is L!l!ﬂi’l&d down by a 13, Two persons A and B start walking in
distance x<¢ £, the level of warer in the oposite dirctions from 2 point. A travels
funnel: as fast as B. The speed ar which B

Vctssls!kmﬂl. iFA travels 2 km and
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_i . &R em 2 60cem
3. Sdom 4. 53cm

15, The average rainfall over @ given place
during the three-year period of 20032003
was 63 om.  During the three-year period
2002-2064 the average ruinfall was 63 em.
The actual rainfall during 20635 was 66 cm,

What was the rainfalt in 20027

l. S5em 3 6

6. FEaT
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L 20s 2. 40s
3. 145 4. Bds

22, Let x be a real number such that fxl < 1.
Which of the following 1s FALSE?
1. Ifx € @, then Z e

» XM EG then x €Q
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14 ia 3oonfdr]foramy r>0

. 1 4. only on tmervals of the form [, 5]
Let din) = f ;—d;rfﬂrn-“z? for DCa<bhoa fe.?]
’i]"irc €8 det lim o VA = L, 27, ®' & Beafofa o suniatest woar

- v L]
b el o W, FY 5H W yiRoreT Bear A 2
L L=1ifc=3 = Bry sl €RY: x4y 4y 1A
3 L=2ifc=3 JMJEW’ x—y+z=0}

1 L==iff<cc <3

e nura) span {(01,1]}

it has a fixed pointin §if dmwnmmm
thattanx = x. Then

S a unigue fixed point.
mﬁxedputm

M I.him mchm [In!l-cv
d peins,

mﬂr}=*—ﬂ 7
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i
Let £ = [(;)G)} be a basis of B* and d.t":np'-té the inverse of A + {f,. Then all
ey ¥ cigenvaives of {4 — i,)8 are
T:B*->R* be defined by T (y) = 1. purely imaginary
x +}: . 2, of modl.il .
(x'- Ey): 1f T[C] represents the matrix 1. real e
of T with respect 1o the basis € then which 4. of modulus less than ane

among the following is teue? .
. T{C] = [“3 =4 3L T WRY O F R (uuuy )
: TG wilaE WU A dl M=

= (pany o 2 ) TN P TR

L. Bi!—! limu ir
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i1l
Unit-2 3. There exists a disc in the complex
o lang, which is disjoint fr
31 . P joint from Image (/)
afE ERC T?a‘ Aufy 4. Image(f) contains ail its limit points.
Ny ket o, .
B Z; 35 WA Wz AR WIS plz) T 4(2) E
F Hfimwr # Bo feare £, ar AR e = plNe(dzoE ¢ W

L R}ﬂﬁmﬂ‘cﬂﬂ{&m“mt *ﬁ?r{t;n‘-‘asrsuma?
2*#6?!&1‘%1:-—3 : ¥ : s ;

g = § p@@d
whu&?dumﬁ:doml

={wve€i Jzecariy f(z)=mu
3@ Revey 1
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3. TR W 4, T S Gy 5 E 3. T a A o & B n,, GaEnE
AT HHE RS  wE et k< 100 ¥ Fwar @ meE Rawr
- _é-ﬂ _ i— l,g TR kzalmed DA k=5 (mod HL
. _ s & 4 #lA-w T Odr i
37, The number of sroup homaroephisms BNy =18 qoifet amem 5 & fae
from the aiternating group A to the 2 Trﬁa- o er ; ¥ a‘r m Mol @
E . * f i Ak - o

symmeltrie group 5, s
L R

ook
b O A Ny =0 W
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Urit-3 C sin(x), {0} =0 TEW xeR & Rrv,
FT HUE AT ¥, FE PR e gk
it & dom i e 4 s
£ Hi"u(fﬂ & oA T

ety (22

41, ufr yawg wHReTT

{cosx}hyp™ ¥ (ainxly' - {1+ e”!}y. =
o e (2]

FFET a0 T pix) § T
10 = T3] = 1, 3] =
Vi yoy=1 '
Wzl Wy ) T e

iﬂ (03 =1,y;(0) =
iskian of y, (x) 0 y,(x) at

the value o

im0 4085
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45 A B f(x) O e e (iR 47, wl
Fgwe & T wwr §f ok wiivn & -
IrEr B L0 =27 4 tp(e)dr = 55 e
o, p(vZ)ar 7
R s _
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3. rtd remains constant throughout the A |
m‘otion ' 3' ? i
4. 78 remains constant throughout the g z °
motios e 1
' A asm A iy
i 1. {x, ) armsdry §
2 X et

49, m%xaamrmwum 3 {fu}wwmmﬁ
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1f
£3. Given the ohscrvations 1.8, 001 we, 12, Y HedEY e HA n Y e

1.68, 1.4, 0OE3, |62 from the uniform ; ; ] )

i 2 T 2 foer phd Er wes T
diwribetion an (8 — 0.2, 8 4 (L8} with EIW l forer ﬁ & sy T W
— o0 < 0 < », which o the following is a LR

manimum likelihocd esiissate for 8% 3 o= argd X nza

= B

; ‘I’E’ a0 nnzoq Ak 20

o o Lope s I =1
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5T, AR X~ N (0.0 @ 4, % g 59, Tl 20 weiny 3 & a0 @ GweT ABC
ey t Befr fw () = k<p B A aar 0§, Redlr v wmte & fafafaa
Feafafla o & b= ar Fwer ot By IFIE LA §
I x.’fx_'ng o bycad, bd, od, abe, ebed.
x{ﬁ’; B Frafare & & wi] w1 e Swim
2 5% "0 Feaes I. ABC 1. AED
1, %‘ff-ﬂ'eta-& i 4. A&ED
| Xax X
4. S ~pera(}
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€2. Let S be an infinite set. Whick of the
ANT/PART - C foliowing statements ar truc?

1. If there is an injection from $ to N,
then § is coumtable

Umit-1 2. IFthere {3 a surjection from 5 to N,
_ then 5 is countable

#1. iﬂﬁi[u_}.y'inaﬂ#-*WW#m 3. If there it un injection from N 10 5,
mt-dﬁnmﬁﬁqqm-t; then § s countable

A 4. If there i5 8 surjection from N to S,
MY e, 20,0 § s countabte '

4 HMINGyaie Sy 2 2

: % foralln
-
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Forn = 1, consider the sequence of

functions

falw) = 2nx+1’ Gn(2) = 2M+i

open inteival {0, 1). Consider the

statsments:

(1) The sequence {f, } converges
uriformly on (0, 1)

(IThe sequence (2,1 converges
uniformly en (0, 1)

Then,

I. (I)istrue

2. () is false o

3. {1y is Calss and (11) is frue

4, Bot{I)and {il) aredrue

AW % [0,1) 5T {f,} e anis
WA H T B HGT 6B W
(A) ¥x ER, ()} W FTEAT e @
(B) IHA (7,10 F T ABER
mrt
@ g, =
L
2 {e.) vHEAW dfhwd ¥
3 (g} Rigw: W WY, u
e Adl &
4. 3M > 0509 WER R
18 <M, vneN, vxER

T (=1 fifz) VXER.

:Supme:hax{f,.}fsasaquemenf
continueus real valued functions on [0,1]

-sansfying the followiag:

(A} YXER, {f1(x)]isa decreasing

sequence.
(B) the mmcc {fu} converges

uniformly to
w&n(’) z’*.,.;{-n*rkm VxER

L. {g,.} 15 Cauchy with respect to the sup
nom.

2. {ga} is uniformly convergent
3. {gn] need not canverge pointwise

4,3M > 0isuch thet
lgn(x) <M, ¥neN, YreER
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6. T f:[1.2] -+ R R ahm e

g R s b
plx) = flx) + F{1}0)x €12}
I.21% uw Ry r W R wii g
# sufrfovaer oar a-Daer @ W
V(P g) TR L{P, ) & T Raw, &
i Rl s £ & A el
U(P.g) = L(P, g} et v &
2. Rl ST £ e
P, g) = 4(P,g) AT WHW 3
3 U(P.g) = LP.gY R £ O M
4. U(P.g) < L(P, g) B [ e ot o

Given 12, 2] 4, ity i

function, we put g(x) = f(x) +

f(i/x),x € [1,2]. Consider a pertition #

of [1,2] and let (P, g) and (P, 5)

denote the upper Ricrnam som and lower

Riemann sum of g. Then

I. 3 2 suitzble f we can Iml:l!(?.g) =

P.q) 4

2. for 2 suftable £ we cm kave U(P, g) #
L(P. 5)

3. U(P.g) 2 L(P, g) for all choices of f

4. U(P, g) < (P, g) for all chioices of f
. f9 01 wmaﬁr wad

FaEFAT TER WA M g = [+ if, A

&i-'-;—itaarfw'ﬁ'm;‘h

abE (0,1 [¥ 2 srlaR w1 B
& BT 3 @ 5 A aweon IR

L AR gla) >0, @ 5w Tor @
Ty HEUTSr ¥ PP I « 9
R T B

2. TR gla) > 0, A garaRE oy &
3 o 7T T W H

3 I g(a)glb) * 0, 7 gla), a(b) ¥
R &b

4. AR gle)g(a)+ 0,3 s(c).am#
Res Bela &
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§7. Let f be 3 real valwed continuousk 2

differentishle Aimction of (0, 7). o * s',' G
8= +if, where i® = 1 and [~ is the 4 RIS T &
desivative of f. Let a.b € (0,1) be two y
consccutive zeros of f. Which of the 9. Let 2 R? — R? be a function given by
following staterents are necessazily ope? fEy) =+ 3xy? ~ 152 = 12y, x +
L Ifg{a) > 0, then g crosses the real ¥). Let 5 = {{x,y) € B £ is locally

Line: from: upper half piane to Jower half invertible at {x, ¥]}. Then

plane at o LS=m4{00)

' 2. S isopen in R

PYQ December 2018 - 18
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TL. Let T:R™ —+ R* be g linear ma ' i E ]
i FEaB g whzm._irﬁ LM AT (X~ )%+ 4)
following arc mue? 2. MF sfeas WEEA -+ |
I. T is invertible 3. M PR (disgonaltzsble) w8 &
2. T'— [, is nat inventible 4 MU =I0M+ 30 '
3. T has areal eigen valup h v
4, ?‘3 = -, 1 1 1

b und MX = b, §H &
.: -_'a,m ¥

PYQ December 2018 - 19
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|. detT =10 1. }._&Tﬁa—
2 (T -2y =03 (T -20) #0 4.100) w1, NH g TR e W
L -2 =0RmAT -2 20
4. 2agFar 4 w0 wiFewihE ae 77. Define a real valved funciion B on B2 x R?

' as follows. If v=(x.x}%w={n.¥2)

¥5. Let Py be the vector space of palynomials belong to R? define Bl(u.w)=xv, -

with real cocfficients and of depree at 213y — Xa¥s + x5 Let vg = (1.0) and

mest 3. Consider the linear map T: Py =

qu -{velz-i(v,,sj = 6]. Then W
1, ise bspace of R*

h (0.0) and (1, 1)

PYQ December 2018 - 20
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z
9. Lat H denote the upper balf plane, hatis, . %2, P ¥ Sm W R B
He[zmx iy y2>0) : TSR
For z € M, which of the fallowing are truc? 1. fanz T HERE g 3
 ley 3 2. oz 9 WA BT
A : 2.5cH
o : 3. o0 W tanz # Rrar Rt 3
3.--;TEH 4 =g H "
: 2243 4. o UT tanz % e Rafter &
80, G BR - CPRlE s b

m*#wam
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1L WG T L PF AwG) AT | 86, Let 7 be the ring Tlx]/{x + 1). Pick the
4. TR AGG) Y Audll) T THEN AR S 5’;*“’;“‘5 fram befow:

, z
S Gaw il S wag el A g o 2. R has exactly two prime ideals
H &7 FAFT ¢ L RizallFD

4. {x) is amaximal ideal of B

54, For any group G let Aui{G) denoie the

. G =x"-f0sc+ 127 d@ fam A @

h§ BF orderg) =om,
n an)-r 79 =

PYQ December 2018 - 22



CENTRE FOR MATHEMATICS & STATISTICS TRIVANDRUM
Phone: 8113887329, 8075791772
Email: cmscsirnet@gmail.com

25

3. There exists a finite extension £ of Unit-3

such that £ © F and o(K) S E for

every field automorphism o of E o1, Wl R R arewEnd M
4. For gli field amtomorphisms o of &, T i

e = af ImFaR mAER & e e

. =1+ xexz;yz{'z}: {1+x)e®—
8%, AH B ¥=((leomelon) whis Lt te

1@l R AR d‘[&t)riﬁh‘ .#aaﬂmaﬂa—ﬁaﬂm

Zmll'e'.‘nlz" i f-""! i
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; =T it | A o 93. Consider the eipenvatue problem

LE ?‘-mT-YE_ Il yr4dy=0 for xe{~L1)
ngik | Y1) = y(1)

2. ty, 1y FUT 1y, + Py, BT AR TS ¥(-1) = ¥'(1). ,
¥ Which of tha following statements are

: true?
3. vy AT vy O A IEFAAT A & 1. Ali eigenvalues are strictly positive

LAl ﬂgemralm are mll\w
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3 dna # A g 7. mA & ulx) ofredem A ano
4 O 7 £ B & B A e
FUR % 97 T Al b [“” Tu=0, xe(0.1)
(EVP) w(@) =p
wli) = 1.

95, Let u(r,z) be a function that satisfies the
PDE @ wpytun, =Lt eERE>0, and

e e &
the inisial condition u&,t) =3 Then

¢ F1a §
‘)= 0.F FEL>0 F @0
< Cley]? '

PYQ December 2018 - 25



CENTRE FOR MATHEMATICS & STATISTICS TRIVANDRUM
Phone: 8113887329, 8075791772
Email: cmscsirnet@gmail.com

23

L. There exists a solution to (BVP), of the 99, The extremals of the funclional
form U, = art 4 hforsomea, b ER Iyl = I.,ll?‘zﬂxzy-_*-(y")z ldx,
with r # 1 and r satisfying (2 + f)r? - subiject to y(x) = y'{0) = y(1) =
+(2-h)y=0 0¥ (1) = 6, ars

2 U= (rd =Y = 1) where r 1, x% +2x% — 3x*
satisfies (2 + R)r? — 4r + (2~ B) = 0 e
and F# 1 _ 2 x"+4x% —5x

3, wis monotonic in x 3 x¥ e xt - 2x?
4. U} is monotonic in / . ;

L6 -6 s
1) = 0. A broken.

\Hl&g

34

PYQ December 2018 - 26



CENTRE FOR MATHEMATICS & STATISTICS TRIVANDRUM
Phone: 8113887329, 8075791772
Email: cmscsirnet@gmail.com

102. &= m & Ty sewe o Rramw wY
W o B e BT wood @
Wmmrﬁmgamm
wFar & k(l‘)wz‘,m{m}‘ Hg _

605 (we))eosd = 0
£69 - 2005 (@O))enss =0

j"“omfwt} The 1
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05, Farw s & fv awle gaw

106, Tonsfder a Markov chain with transition

> e AR pjesE o pltEr i
¥ ;3 ¥ fav awvohw  wwEAw
MAFEAT TR HEED T (i€ 5) TR

400 7Rt o T & A @ e ad

&
LR ) = 4y) AR i p >0

o /. Let (i)dma!r.!kpnindnf
HEES) Mieh of the following

PYQ December 2018 - 28

probability matrix £ piven by
142 1/2 0y
P'=( 0 172 --1/2).
1/3 142 173
For any twao states { and f. let pm} denote

the n-step rransition prsbaEuIlt:,f of going
from 1o §. Edenhfv correct statements.
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i

TR, %, &% fg aefey & 4. FiR 7 {x = 1) et s fmor Tl
2 —2Fr ek, 6 & Tav s & = IFR v g afamd
30, %8 % o sty wwiear ofteror A &

HTFeted §

lom . 9. X is a discrote random  variabl
+ Rk, 0 & B st [-2,-L1L2] with probability s

AT HFRT functions FglX = x], 0 € {8,,8,} given

108. Let X, X3+, Xy be a random sam
fram the distribution

fs.tx)-;.'-’.-' SN <y < p
5 13
whete# > 0. Th w& Tollawi
i & iz g for 8,
L

; is @ miximum likelihood

4-;% P X; 15 o maxinun likelitood
timate for 4,
%[-' .12 N O :

P .x.l. 8 E.I{Em 5‘1}

X 2| -1 1 3
g 605l 0.6 (03 | 005
8 ozl a4 |02 | o

=

Y

E 2 = a0~ 6, W
O

*

b W AR R
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£y 3
1. (=, Xgmy — ™) 112, & & ¥|g - —aTEY (6),6 > GO § W
2. (X +a'/™ — 1,08} o TEd ¢ B SEW R S b
(% +2-1. x.-5) T(8) & e~oHL TH 4> DTUTE >0
4 (—=. X, —a) FETE waw §i T O @ wiE % e
1L, wd B 0 % wer s, wed W doT N g
F &1 36000 1 & e anfow nrman i

o ) i 2 BFE IR ITA Y=y H Ganon ¥
Xy K R =12.n% AT A Gl

>0
Si={—1 ifX%<0 and

form of

CSIR NET&ISS
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fraftdsmasmad b 114, Suppose that X;, Xy, - Xy, are
L et et & B LLENG, ), Which of the following
: statements are correct’
At . s, B AT b P 5 Xy Ky b Kb b
Eﬂﬁmm*mﬁ‘mﬁ’* 3. PLR, > KoMy Xyg) = L :
T - TiAy PRS- R ST.5 i
i 4 fag B 1§, 2, P(sin{X,) > sin(X,) + éin(XS) +
1*! W?I " "'+$iﬂ{xlﬂ)}:§

By X, iﬁ W * Xa TH w W | 4. P{s[n(x'}>sm[x= "i’Xg ERIEE 5
4. % ® I A X, vE R [ Vo= L i :
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