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1. 60,00 2. 4732
31268 4. 22.68

For @ il s el sniger @ @ AB
#15% AQ=2AP & Py o @ witer Ry
wEr g v
014
¥

L z,’APB=—;-£AQB

2 £APB=22AQB
LAPB = £ ADB

4. éAPBz—‘—éAQB‘

F’?’???‘?B?I.’FWA & W 25% waeY
2% ge & weelt & walfk e B 1 9% v 50%
wed & 1 oafk wgr A v B ) s
wrewd www & 8 @ of wwew wgE B oot
wIE A @ wonwt 7 wew & s whw

I 144 2. 172
3. 190 4. 125

PART A

The area of the shaded region in o’ is

The angles of o nght-angled mangle shaped garden
are in anthmetic progression and the smallest side s
10.00 m. The wial length of the fencing of the
garden inm is

6000 2 4732
3 1268 4. 2268

AB 1s the diamcter of the someocle a5 shown in the
dingram. 1f AQ = 2AP then which of the following
1% correct?
G
?

» -

—

£ APH = ;1; £ AQB

2 ZLAPB=22408
3. ZAPB= . AQR

4. 4‘4}’35_1;..4493

The rabbit population in community A mcreases at
25% per year while that in B increasss at 307 per
year. 1f the present populations of A and B are
equal, the ritio of the number of the rabbits n B to
that in A after 2 years will be

I, 144 2017
K 1] 4, 125
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5.

:—J

Two moles each of O and H, are oy two wpﬂa'c
comtaingrs, cach of volume ¥, and at 130 °C and |
atmosphere, The two are made © react i a thid
comainer o form  water vapour untl Hy 15
exhausted. When the temperature of the misture in
the thurd contwner was restored to 30 °C, s
pressure became | annosphere, The volume of the
third container must be

Lo 2. 3.
330,02 4 20

Helium and argon gases i two separale contamers
are % the same temperdlure and so have different
root-mean-square (rms ) velocities, The two are
ruxed s @ thud comtamer keeping the same
remparature. The rnws. velocity of the hehum atoms
i the nuxtere s

more than what it was before miXing.

less than what it was before mixing

equal o what it was before rmxing.

equal to that of argon atoms n she muxtuze,

B -

The nunerad fale is used n the manufacture of soap
Decause 1

() gves bulk w Gie product

by kills bacteria

{o) mves fragrance

e} is soit and does not seratch the skin

Which of the above statements isfare correct?

1. () 2. (ayand )
3. (wyand (b 4. (a) and{d)

100 g of an inorganic compound X-SH,O contaning
a volatile impurity was kept sn an oven at 150 °C for

60 minutes, The weght of the residue after heating
i5 § g The percentage of unpurity in X was

1. 10 2. 8
30020 4. 80

On a certain might the moon in its waning phase was
a half-moon. At midnight the moon will be

on the eastemn herzon,

st 45° angular beight above the castern hortzon,
at the zenith.

on the western honizon,

Bt b
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Byl fw wm & 0 Bfyvrs # 0 Ry g
o F e wwenfaw mifm o aivwe oo
Raesr 2l w2 & 1 By ¥ s B s
rgtaian o} wikam Fah gft o e
w6 g ?

1. 300 2. 150
3. 2400 4. 1200

11, v oz & wvers vy wog o7 o v &
wuld e # 4 ww oE B AR o fEw

fivy @ ¥7 o werg B Al wd vl
anfar &

]
H
£
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£ T I
E . i g s
e 4 i "
R N
J i M X
tisme
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BN i
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1 ¥ *
I3 ¥ *
o
R N
e
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o Veiewy
P

12,

11,

1.

10.

5

A gemstone 3¢ irradiaied in a nuclear reactor for §
days. Ten days after irmadiation, the activity of the
chromium rudivisotope in the gemstone 15 600
disintegrations per hour. What is the activity of
chromium radivisotope § days afler iradiation if its
half life is 5 days?

1. 300 20150
32400 4. 1200
Displacement versus time curve for a body is shown

in the figure, Select the graph that correetly shows
the variation of the velocity with ime

H
E a—,
S [N
5 P '
* 1 | .
. 1 + "
. . "1 Y
L
m ]
k) §
ﬁl[ ’
¥
o . ‘
L L * ¢ % & T
s Free
m “h
&
= E4
[ o
o .5 % [
[ e

www.examrace.com



5

TN wwRT e ) T & s ey The spring balance n Fig. A reads 0.5 kg and the
et 3.0 By wwEY o wwrien gy pan balance i Prg B reads 3.0 kg The wmun block
it e O faw 3o 8wt suspended  fromy the spriy balamee i partially

TSI R FANTE T 3 immersed w the water in the beaker (Fig, ). The
M . . hd " . L . .
£ R T gy T TETR spring balance now reads 0.4 kg, The reading on

the pan balance i Fig, C s

T R e ] YA e N -
oo SR I 3ok 129k .
T A g 2 1 & £y -
’ e s T TEY 3oo3lkg 4 35k

13, 0 onelh & gl 05w T v el @ el
wtiel F G v nst® el sl # ¢ mw IEe es

vy ® i ondt @ i v oren

ol I ey G Sy et

£3. Thie ends of a rape are fixed to twe pegs, such that
the rope remains slack. A penail is placed against
the rape and moved, such that the rops slways
rematins taul. The shape of the curve traced by the
parzctl would be & part of

R mw

ik et e b i vrd
N CEY TR
4 . aarclk 2. anelhpse
T g o q.

i trangle

&

1 asquare

s bl
-

£ s

14

Durning ice skatng. the bledes of the iz skater's
i vwte gy s B g shoes exert pressure on the e loe skater can
p ol PR s I DT - N

R - efficiently skase because

L sce gets converted o water 33 the pressure
exerted on it increases.

1A A 2. ice gets converied o water as the pressure
exerted on it decreases.

3 e #) 3. the density of e m contact with the blades

4. decreases.

4. blades do not penetrate into ice,

18, srgwmres fory & wofd ygvme w aned @m0 | 18, Four sedimentary rocks A, B, € and D are intruded

AL EY DA e g dE R e gy by an ignecus rock R as shown in the cross-section
TR Ay wer R P i whar gee e diagram. Which of the following is correct about

&
A

their ages?

Grownd Sulerw Graung Surtacn

A is the youngest followed by B, C, D end R
R is the youngest followed by A, B, Cand D,
D is the younpest followed by C. B, A and R
A 15 the youngest folfowed by R B, C and I,

LAsswrd sad o s B,O. DR &)
2R e @ awdt mromwn ALB, C 3w D E)
YD wrs e any amn CLOB,A s R #)
a A s @ g arg s BB C AT D &)

B e
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Strain -

e d R wher e w7

1. Rwaw Ay 7 ol wwarverrsls frgs
s &y

2. P Rep we ok o e By cher
&y

3. Rweam oF ov ok HUR 3F SRV @ R H
ar &

4, fRwenr 603 av oly pdvy & 0 Raa ) wane
2y

17, v ofty o ofe B8 M awg & P s o2

wrr a5y wr S R ot ary & gwker o 8
oy & v g e # 7

baserans {o)

A
T v T +
] i 30 &
oeTie [days]
et fm w arEwE

20 @ 24
20 # 30 St @ fu
AR A0 725 o i

g Ted BD e

18. & (R} ! & v d (1) o (@) s

fadeeny w1 g T () o F At () o
7 TFERT A W ey ) WE YUFENt
Foiry o ¥ e wrey v ot ey ok gy Y
A} wERE Rl w @ eww EET 7

-
HE Y

TiRr x TIRR
TRy =ty
TTRR x tur
TTRR x TiRr

f

hatll ol &

7

16. The strain in a solid subjected to continuous swwess
plotted.

é faillure
vt

S -

Strain -

Which of the followmg statements is 1me?

1. The solid deforms clastically till the pomt of

farlure.

2. The solid deforms plastically till the pont of
fatlure,

3. The'solid connes back 1o original shape and sixe
on failure.

&, The solid is permanently deformed on fatlure.

17, Growth of an orgamsm was monstored st regular
tntervals of time, and is shown i the graph below,
Around which time s the rate of growth zere?

Tesrans |5
/.r‘

3 o a3 +3
baver TBups]

Close 1o day 10
On day 20

Between days 20 and 36
Berween days 30 and 40

B b

18. A Talt plant with Sed seeds (both dommant rasls}
wis erossed with a dwart plant with white seeds. B
the segregating progeny produced ggual number ot
gall red and dwarf white plants, what would be the
genotype of the parents?

1. TR = TIRR
2. TtRrxqr

30 TTRR w tter
4. TTRR x TRy



19.

20.

8

A wrlt ot @ S v ol ey 4 | 19, Three sunflower plants were placed u conditons as
indicated below.

LC R

oy A Preas way o
he B wnove B W pggen ET N
g C - st 7 Bewy g 8

Sy & @ @ g wE £ P

I, s s #awwsy>dra BHoww

2 UM A @ gmmTm v > S B o v W

3, R C O grevmEe oY e g A o) aeser
§f

&, TR Y orewmewm T > oY A O gRvew
v > U R Y gwrees wv

sy B & gre e 8 o st 5 e @) 20

s b
;
Iy
t
: M o e b f
Lowtabvub+ o= w{l-by for b}

. N 4. 3
TogrhdHEEG g b
5

.,
3 aeb) ot v 2ah v

4 amh warrd —ge-h

Plant A ;sail wr
Plant B : moderately turbutent ar
Piant C : still aie in the dark

‘Which of the following swawements 1s correct?

o b

‘Transpiration rate of plam B = that of plant A.
Transpiration rate of plant A > that of plant B.
Transpiration rate of plant C = that of piant A
Transpiration rate of plaat C > that of plaunt A >
that of plant B,

Which of the following is indicated by the accomn-

penying diagram?
3 5

a

L}
L. oa+abab 4. =al]-#) for bl<
2 a>biumplies o > b
3 dat by e Gt - 2abh b
4, a>b imphes g < -b
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2.

23

24,

#7T B

.

war MATHEMATICS & wadf & iawe 7
fed v v wowmA £ 2

1. 5040 2. 4989600

SN 4. &

50,000 # e e fea) # 7

1. 20 330

340 4. 50

I A T B 2t nxn aemde sram ¢ ¢ G
FeH R Hhr W E 7

L. o7 (A+B)= @t (A)+ @ (B).
2 TR {A+B) S o (A + @t (B).
3. TR (AB) = e {wfd (A), @
(8}}.
4. @t (A+B) = swaw [l (A), 0D
(B3}
st @
e forxc[0.0/n]
ﬁ,{x}-—{ 0 Jor xe[i/nl]

Lo dim £ (x ), [01]97 o w7 @7 oftyen
FemE

2. (. [0 9v veemme afiratr g @ 4
3 witxel01)E B limfix,~ 08 4
4. wixe[01] @ BT lim f/x) 3 arw
]
o et v
I ofedy womr &
3. sfvrrre &
3. sy wawm #
4, wEsfer wem @y

21

24,

- Let AL B be nxn real matrices.

PART B

The number of words that can be formed by

permuting the tetters of "MATHEMATICS 5

LI 4] 2. 989600
3o 4 8

. The number of positive divisors of 50,000 is

[ 20 2, 30

3. 40 4. 50

following statements is corrcet?

rank {(A+B) = rank (A} - rank (B).
rank (A+B) s rank (A) - rank (B},
rank (A=B} = min {rank (A}, rank (B)}.
runk (A+B} = max {rank (A}, rank (B)},

B rs =

~ {lwm Jorx 014 5]
Let forx)= 1 ¢ Jor xe {l.f nvl]
Then

L dim ff x } defines » continuous function on
[l

- b converges uniformiy on [0,1].

i ff x )= 0 for all xe0.0]

ed b

4

. ff x) exists for all xef0,1}

i .
. The number v2¢™ i3

a rational number,

a transcendental number.
an irrational nusnber,

an imaginary number.

hadh ol o dad

Which of the

WWWw.examrace.com
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8.

9.

30

aE L v am vy B o A ol sfeeer

W v = (v, v, ek @R o & Terw
O

#olwte’ [wet e sy nfle 2 Enw s
(L arpwl,

o . B
TR M - ey e ) ae {1 203, 4 s

3+ 2, =00 M & sl o) was
[ 29

310 4 12
G0 wattn wE ¢

1.6 Z.

14 48

i

s afifle 7 g e wE e nz )
G @ Wt watr st A fag), a0 @
wiver wine o e 2

fo(nn=dy2 10 (nfonedy?

3 (nfen-3y2 0 4 (‘n2~n+3)32
st M1 = [D)CR 0 xeR @ Y AR R

oy = of {x, D= Frepm vl vely om

Lo Row ot o) swor 2

2 RTTix) E F STy TR L w09
R HewETy A R

b RGT{x) g oy rEnm e 0¥ x =
1wy wesy seovenfo a8 &

& v iy srmwmetr &y

10

26.

30

Let I be a pritnitive cube root of umity, Defing

L0 \;
A=
L0 g

- . RS |
Foravector ve (v, vy, v i define

= \\’ fvdy | where v s transpose of v, 1w~

(1,3, then 'wi, equals

4]
i

49 =

-1
2

N

CLet M o= e, g, m) o aedl 20308, &y 41y -

ar = 6}, Then the number of clements m M

1.8 29

300 4. 12

The tast digit uf (38)" s

B 2.2
34 4. 8

The dunension of the vector spacs of all symmetnc
matrices A = (1) of order sxn (n 2 2 with real
entrics, 4y, = U and trace zero s

10 endy2. 20 (niente)?

3. {n: in-3E2. 4. (' nt3Y2
For xe2, ot p(y) = dist
. Then

Let T = [0,132

O, 1 =md eyl s yeld

Lo ofxy s discontinuous sonwwhers on =

XY B COnUIUOUS vl bt net continuaeusty

differentiable exactly st s~ O

3 ofx) 3% contmuous on = but nol
contmuousty differentable exactly at x -
Gand atx ]

4 ofx) s differomable on 3.

www.examrace.com



3L A0 78 sy v sinin 1 B ay, ae P BT Fenw

I Odwararageimd
3 08 T IE o mEr
J 1 ommwea #
4. 1 & g oaw oy 7 ghr

e ] RZ‘
32 iz Y = gy angty wve
‘,‘/:n‘ [ °
Z—-—f—zm?wm
T 2nal)

2 H
T 2. fw.;
12 12

I P
3.0 L 4 I
8 8

3
i

R ) = u{y) o vk, yiey B o

st wEn f O #

R RS uix, v) = 35y, A& '
Lo Cuvy & 858 ff aowr o f sl o)
2 Cuvy o e gew g f e g
3. Cavy & ol oow o f glatnfSes

®17;
4w sy s #

Mom) LR )RR e QYT ofifaw &
w2 we H oErr @ Waw & o vV, W)

el x B A (0, KieX x B T
HIHEE DIV, W) P & o o #

FV K+ f(H, W)
S(H.K)

FIVOHY +£(W,K)
SH V) + (W, K)

& et 0d

A5, v 3w gt Wl osnafls Tge o
wity wie Nowrw Wb SN N 2 ofdoer
HSpixi=p (x+ 1), peN s a1, x, & &
T R W Wt R srawr F0§
SR, £ wEW Bay s §

11

3k Leta, =sina/n. For the sequence ay, 3y,

the supremum is

1. Oand it is attained.
2. Dand it is not attained.
3. Tand it s attained
4. 1 and o 13 not aftained.

32, Using the facr that

34.

= 1 ni’ w 1
— e e qUaYS
Zn’ 6 Z;:fzn—;-{i' K
z !
. ® 2 Eo
12 12
3 & 4 I
3 8

- Let £t $—T be a conplex velued function of the
form fTx,y} = ulx,¥) » § v{x, ¥},

Suppose that u(x, v} = 3x7y.

Then

V. feanzot be holomomphic on © for any choce
of v.

2 Jis holomorphic on C for a suitable choice of

V.
3. fis holomorphic on € for ail choices of v,
%, uis not differentiablc.

¥ ol P,
Let f 29 x 5= be g bilinear map, 1e., hnear in

cach virieble separmicly.  Then for (V, Wy ¢32°
* &%, the derivative DV, W)y evaluated on (H,

Kjek’ x % is given by

A ¢ +f{H, W)
JSH, K)

- SV HY = FOW, Ky

- FH V= FW.K)

o i T -

35 Let N be the vector space of all real polynomials of

degree at most 3, Define
SN ~Nby (Spi(x) =plx+1) peN,

. - k3
Then the marix of S in the basts {1, x, x5 &4,
coznstderad a5 column vectors, 15 given by:

www.examrace.com
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T I 100 B
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11 23 61 0 D
31303 0010
36

ard fF F, R yaws g1y 83 F 09 A= xeF
=17t ke T T o g A S
Fed | rrh A giwat WY wop

o 2.

3

[

06

=

|- 2 a3

Y el i & [ R {{
2 = v -1 E D

7 LEaw wfwn wr Qv e
wida g yel B ege e B g v
s e ey @0t aar vl wr v gty

FowmTET £ 0

H STTERE ST 4

R I
FowF gy TR Y BT TR FET |
B S i

oy

AN

ey 2 vy Tyte e

my

O @ gy gyl # o

2 Xy wnpe ety # weig g(x)

3 pixy sty #oovay fix)
Ao T A A RIS sEYRTIE ¢

37

39,

12

100 0] R
0020 0 0 1 2 3
001 ol 00 13
0 0 0 4 0001
T 2N [0 0 0 0
;1234 S 000
20223 0100
303 3 3 001 0

Let F be 2 field of & elerments and A = {xeF [ x =
1 and x*21 for all natural numbers k < 78, Then the
nunber of elements m A s

11 i3

33 L0

The power series 3 37 {2 )™ converges of
yudt

[ g3 L]

L R O R S T

. Consder the group G = $'E where G and 2 are the
groups of rational numbers and integers
respectively. Let n be a positive integer, Then s
there s cyelic suhgroup of order #7

not necessarily.

YOS5, @ umgue 0158,

yes, but not necessaniy a umigque one,
never

I
2
3

bl

Let fx)y = £+ '+ Land u(r) = 26+ ¢ +2 Then

-
over Fy,

tixy and pia) are wreducible
1(x) is irreducible, but gx) ts not,
£ix} 18 sreductble, but f{x) is nol.

i.
2
3
4. reither f{x) nor g(x}) s swredeeble.
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40, Zyp, W T, B9 & S a0 wUERW @

41.

42

43

iy #

Bl e
R

WIFRE T TR Y1) = Ht) Wo, w(0) = 1 oF
DRE—B smr & o 350 ¢ ot 7 oo et
TR #

| gui & Bsrior o ea gd 8 1

2. Revowmosmmem g &

3. Rwur (@ B9 s ra o gy

4, 0 @)y avd ow sooe ¥ wE rE
e & g aw (@ AR el

a5t Ry e sqee Wl 0 (1) - 4wy +
3w = 0,1 R & o oRay sot a7 wyeay
VEimv

1. R 2 @ v meafBe wfw wofe @

2. B | @ ow wwfe wRw vtz @
BTA T T G u=0 o sl wver
£y

4. BE-FF B O o w st wen & 1

T A0 e R
GRS ERYEL N/

{ AT
F wAEey w P anrE K vm re &

H
| g,

oof{x, 0 xel®, el

20 4(x 80 xe®, 1> 0} qvay ey
{x) *xeR, t< 017 7

3o xeE, e RIV0.00

4. Hx, 1y xeXE, t= -1y,

13

40. The number of non-trivial ring homomorphisms
front Ty 10 Dy is

41.

4z,

43,

Lol

bt e

Consider the initial value problem

y=RY ¥, wH=1

where f: 2R is continuous. Then this initial
value problem has

o b e

. infinitely many solutions for some [,

. a unique solution in &,

- no solution in B for some {.

. a solution in an interval contaimung 0, but not on

R for some f,

Let V be the set of all bounded solutions of the

ODE
U - AU+ i =0 e®

Then V

L.
2
3,
4.

i5 a real vector space of dimension 2,
is a real vector space of dimension |,
contans only the trivial functon u=(.
contains exactly two functions.

The function

e

uf xdj= \j‘
g 50, xe R

e xe R

15 & solution of the heat equation in

(=]

CN D xe R, telR)

f(x, 1y : x=5, > Q) but not in the set
xd) o xeR, <0}

3okt xeld, e X000,

{8 xel, 1> -1

»»»»»» WWWwW.examrace.com
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A4 ot w2 @ s s s P44, 'The second order PDE

. by = Gy, = Vik, + XU
5y, v, T xw =0 2 '

# 15
R ST\ B Rl 7 Fptorfing s P o

ol xe R yo R & oy Skt & £ elliptic forall x2®, ye %,

2 G2, YER @ I goacltE £ 2 pambadic forall xe X, yals,

I xe Loy w08 G 3 elbpue forallxed v 0

4w xeld, y <0 F B shreme 4 4. hiyperbolic tor all xel, y < €,
) . & Cemusder s . 4o arv differenns

45 med 9T W UE mun wTEe ?,,,m.‘,w PIRR Emmgk; A second  erder urda‘{w}» dxtigtemml
Terd ot arr Bremm @ oare @ ey B bauanon vmm.' Amﬁ Hs t:m}u d},mw;.mc
$A v wl et # WEET representation.  [dentify which of the tollowing
SLHEMENts 15 corredt
el s e s R - : ;

i ' ' »’ v . 1o The fimte difference represontation (s uiigue

L arebaven i fa i 2 Yhe finse difference reprosentation is unique
ST 3“4\",’7'733." 3 i for sunwe ODE.

Vet sy a5 £99 5% e N

do NS St SRS & i3 Y ST 3. There s no wnigue e difference schenwe for
urHT ey Sew W B the ODE.

4wl gy svdven Wl e R 4, The uniquencss of a fintte diference schenre
st wt wasft can not be determined.

46. the vananonzl problem ol extremuong  the

funcnonal
" ) 1
Jotviv= |l e wi3= 40 e o i
- 2 iy = L W3- yde p(3) = 4:. #{i1 =t
G eimiETer FYy vl prreew vy has
3 sglution,
oo | st
2 exactly tw utions.
T A r’! g‘ BT it B "
. - ?ﬁ' P e%: ! ’ 3 anntinite number of solubions.
o }""f’ W? FE B E 3 no solution,
4. ; i ;
47, e wnuss GES 5=k - t HEWIE, 47, Fuor the hinear m(t:x_xal equatiun

., Mxl=a+ H(5yd 2
&y oEne i e 5y £ Hx)=x l ERES

tha resolvent kemel Bix, &) 18

oz 2,2
2 a2
. . Lo 2. 2
3. 32 44

| 48, 1f the Hanultoman of & dynumieal systenus given

tor e, v He=py ¢ thenasy — >
oo pome e 1. g p e
Loy~ Oop—t Log— 0
oo e poee ) ; Jooqeeemp— 0
dg A p e 4 gl p e
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203
=

W
[

IR O A ML

SR (X a2 0 v aii s wale 5

CHE RS X Y ®) enta swfiew o & el O

< UF Fs A @ v ver & ol wwerst o

15

wadl o wEn Fi) o By vd wimm o | 49,
BT L0 w 0F o e aw T, a T, &
TR TR A (G =36 @ hy(t) = At 1>

0F o

oot 0 @ fod Fj(t} 2 ]“J{t}
2omites Lo FI < F
IOBTH KT,

4. sl # B fin < {1},

HPET e
EoadfEne

o ‘

® 50.
R wY | afed ergfiow uv
b fe 5 =474 X7,

fim ﬁwgé”)

'
+ X7 F

E owem

1

51,

s

GO R WHET Wfes Sigr wwE ow wmwkr
AT & 1 A BN e gy ag @

PR G W AT T E )

BT 0W & w wer dw w8
w7 & o v ey omn @ 8

¥ -l < e wTw wnn Y ¥

B e b e

7 52,
T EY T R AR U= Y g
V=Xx_.Y a

U g ey way &

UV gy wr vos s § 4

U B3 OF o= oo wafim §
VoRzn 0 % S o wwtia @

LSRN ) e

§3.
T W Sl 2 0 ol g tiad
TG & W w perr w5 qund

|

1

£

oy B
200 400
100 | M0
3w |00

vy C | mw |
600

400

it

1006 ]

B
H

‘333}},

The hazard rates of wo life time variables T, and
T; with respective c.d.fs Fi(1) and Fi(th and pd.is
Nidty and (1), are hy(1) ~ 3¢ and hyt) = 40, ¢ » O
respectively, Then

forall 120,
forall ¢» 1.

LAGES G
Fi(1) < Fy1)
E{Ty< E(T).
fiy = ) forall ¢ = 0.

hatbalia e

Let X, Xo o be Lid NOLE) random variables, Let

S.o= X7 Xieoos XD ot w2 1. Then
Var(s

lim ——~—(-~"‘) is

#

bet (X, ©n 2 0} be a Markov chan on a fiite
State space § with stationary transition probability
nuInK. Suppose  that  the  chain not
wreduaible. Then the Markov chain

s

adintts infinitely nuny stationary distributions.
admits 3 unique stationary distribution,

may not admit any stanonary distribution.
cannot adinnt exactly two stationary
distributions,

%’ﬂt«)w

Suppuse X and ¥ are independent random variables
where Vis symmotric abowt 0. Let U= X+ ¥ and
V=X Then

Land ¥ are always independent,
Uand ¥ have the same distribution.
1/ is always symmetric about 0.
Vis always symmetric about 0,

b

Cansider the following 2 % 2 table of frequencies of
vater preferences 10 two parties classified by

geader, i an clection. Wentify the cored
statement:
[ Gender Party B | Pany C | Totu)
Male 200 400 600
Female ' 109 360 400 |
Toal | 300 00T 1000

www.examrace.com
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4 T F {T\w e gt & FhET JTOREL WA
P
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n‘)..v haur 52' ¢ B
TR ETF QT
FE SHY ey Y., VoY & ounr of
wrhuTIn WRITeY W @ B w I Ry~ X @

map gty wgena 3 Xx) o onfn (e
SN SR B i

, X yy oyoy ’ »
s et e X, L
Gt AR it

TR s f

¥y
;"r;’t'(' ey

L O L T

ESE) DU

Ot
, |
i PRy SRV 7
. 1
2 PR Ry= () > T
3 E{Ry) = B(R

4. P{Ry=Ryi=1.

s Fest ¥ o= f Ko wy
P cowd Y, X - x Gn S8 (Y, X

na ¥ :li,'

]

=1, ..

=]

sprem o grwen & 4 @b g Y, & o
g

g TR Y ww

16

54

56

I8

Let X, X- -

If thers 15 no associatson belwren party and
gender, the expected frequuncwcs are
180
120 23 i

The chi-square statistic for esting no
association is 0

Gender and party are not associated.

Boty males and females equally prefer party (.

N be n (2 1) end ohservations from

Nig, b disteibubion, where - < g <« and

0+ o< xare gnknown parameters. Let
Gy and &, denote the maximum likelhood

and uniformly mirmom vanancs unbased

estiamates of 0 respestively,

Identity the comeet

staterrnt

I, oy, has the same vanance as that of &,

2 Oy, bas farger varance thim that o r}f‘m,, .

3 gl has smaller mean squarcd error than that
of s

4 é’kf,; s and oy have the same mean sguared

QU .

Suppose hat we have Lid. observations X, 1,

ne

with & normal distnbuton. Suppose futther that

we have an mdependent set of observatons ¥,

4

Yoo LY, winch are also ad. with the same normal

disenbution. Let 8, = the sum of the ranks of the

X's when they are ranked in the combined set of &

and ¥owalurs, and K = the surn of the ranks of the

I

¥

s the combined set. Then

|
PR - Ry = 5
o gy |
Pillty - Ry > Q) o

E(Rvy = E(Ry).
PRy =Ry= 1

Consider 3 simple hnear regression madel

= fX+e Let }Af)bc the least squares predicior of

Yar X = x based on » observations (1, .40,

mand X ——Z X, .

ful

Then the standard error of the predicior )'

www.examrace.com



AH

1. o X dx, g7 seav & af v 0 £
2 oW X R romr @ s st
3, @@ 0@ g xg w3 & A s B
4. ure O F grg x, s B A s g 8

87. v e 1, 2,0, N wERm N e sl
# N w oy aenlt awn & g qod F & o
@ A ors e wgfue n Redd w
oty Byasrar aar g oad & X, Xooo X
fewl gv B2 72 wow & @ eww awd gt
o Faw Peret o et F o Rm oW
BN BT S arww 27

1. 2X-1 o Xm}m(x, S
N

202X+
3 28+t
2
a -1
2

S8 ww B v R oqwr o wmw owd wm A a
B grmm wi we aan wfiory & & 0w dotye
whaw e rar fored agfow v oW g o
afds wifys g v g 2 oA e =fRE #

wefyw v o oft ot oE oy F s
¥ ¥ B et oww F ) o3 ol owh
wRE Tw oA we € ¢ @ wfwer gy

fen wifbarly oftan w1 gwon wow gy ?

l. s wormram 5rt on T@a & o T

~@frd H-adr
2. ¥y wapsney et wed # o8t g @
~g gy

3. = ofie Ereaimira-ferly oduw
4wty gl

SO.85 fF X, 208 20 vt i, 23 8
il zdmrommm s S A A A @
w7 w il 87

1, 5w+ 7% #r @urrs Sog 21 # ¢ ower
a1y afifivr spvay 58 &

2. SxHixy T =g qe 17 & 7 anew wY
wRefrT gy FEr 8y

3. Sxy+Tx, FT TewAT LU 21 & 7 ey

IFTT w17 &
4, Sxi+7x; w7 7 o N IR g & A A
dorT |
8/07 RDM2—4& AH—2A

17

57

decreases us ws moves away from X .
Creases as i, moves awiay from A .
increases as ¥, moves closer 100,
decreases as x, moves closer to €.

hath-odl o

A box contains N tickets which are numbered 1.
2o N. The value of N is however, unknown, A
simple random sarple of 0 uckets s drawn
without replacement from the box.  Let X,
X, -, X, be numbers on the tickets ohtained in the
19, 2%, " draws respectively,  Which of the
followang 1s an unbased estimator of N?

— - ‘
1. 2X =1 where X:'—-{\:{X,?.,\?Xn’)
2. 2X+1
3 2%t
2
=1
4 2X -~
2

In a chinical trial » randomly chosen persons were
enrolled to examine whether two different skin
creams, A and B, have different effects on the
buman bedy, Cream A was applied to one of the
randomly chosen arms of cach person, cream B 1o
the other anm. Which statistical test is to be used to
examue the ditference?  Assume that the response
measured is 2 continuous variable,

Two-sample t-test if normality can be assumed.
Paired t-test if normality can be assumed.
Twa-sample Kolmogarov-Smimov test

Test for randomness,

bl S

Suppose that the veriables x; 2 0 and x; 2 0 satisfy
the constraints X,+x; 2 3 and x,+2x; =4, Which of
the following is true?

1. The maximum value of Sx, + Tx, is 21 and it
does not have any finite minimurs.

2. The munimum vatue of 5x,+7x; 15 17 and it does
not have any finite maximum.

3. The maximum value of Sx,+7x, is 21 and 1ts
minimum value i 17.

4. Sx+7%; neither has a finite maximum nor a
finite minimum,

www.examrace.com
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60, 3y Y L» 00 B E n> 08 U 60, Let X{t} be the number of cestomers in an MM/
WYY e weelt 8 v B S0 vt @ quening system with amval rate & > 0 and
war 0wl X 0w servics rate u > 9. The process X{O s a
S o aep oy an ofw &) 1. Potsson process with rate A
2. @ AR heu & g W o # 2. pure birth provess with birth rate k-

1, e WA T T Ak o e 1. birth and death process with birth rate A and
whpar 21 death rate p.
. o 1
4wy 1 7 e Ry 1 # arr-T 4. binth ard death process with birhorate - and
3 i s
wivar & ! .

death rate —,
H

8/07 RD/12—4 AH—2B
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61,

62,

62,

63

19

yrgPart C

UFE LUnit ]

P Ax) = cos(ly - S)) 4 sim (b= 3)) + b + 107 - () + 4 & e By 1§ P Bt #
wwEATy g s ;v

I. x=5§ 2 x=3 I ox=-10 4. x=0

Consider the function
Xy = cosflx — 8} + st (x = 30 + o+ 100 =~ (Jl = 47,
At which of the following points is f pot differentiable?

L ox-5 2. xo3 E e [ d x»0

R @ B gyl 0w o e 87

I

224 2 {tam s hpte2y

Lol yh = 1 s
<5 ) 4 {ny i eytes)

30 {ln )t + 3y

Which of the folfowing subsets of R are compact?
Lof{ay):ds 2 2 Hrew i<, plie2)
Lo id e e 4 Mol sy+5)
g d @t A C={f (0] R W o son wer &) Fghw &7

Lo d{f gy supll flo)-gix) ixe[0.1]).
20 AL g = infy] f(x)-gix)ixe [0,1]).

i
Lo dhe- [l - g
G

4, A g = supl xn) - i) cx el i)+ J'] Jlei-gixde .
L

www.examrace.com
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ol

20

Whiich of the foliowing are metrics on (= {72 [0, 1] - R 15 & continuous function)

i A g supl] Sl -g(x)ixe0,0))
2. dif =l flo-gisbae [0

!
i K gy j- Fixy - g(x]f:iv:‘
4

§
At g osupd 0 - gix) s xe Uit 'ﬂj’[‘x)vg(‘x'};dt .
it

oy 2,3

1, Uf R il oo 2. C}[ﬂ A, s
el FEI R

1, [i]A) ot @& 4. OA;W?!
ki el

For cach

;

# woon

i. IJ A, s acounlable set. 2. UH A J is opoountable.
2 a=h g=i
@ w

3 n A, s wncountable. 4 UA » is wncountable .
I el

fem A ko R ah o8 7

¢ \jnl P 1 5
1 § 1 § ~p PO p o, 2. [ T4—— | e ¥ n—ru.
L oy N r+l
!\r‘;: l e
3 11411 S T N>, 4 {’l-&-m; e TG H-r .
LA Looat
Which of the tellowng sare cormect?
/ . ~.kﬁr:\l #
1. §1~s~—; —>@ A5 NP 2. (!~~——-—} e as n—ro .
Iy Vo om+l)
F,:' \': l £
3, 4= [ ~3g BF N -3 4. (I*—F-) —3 @ QS NP L,
L .o"

R A AR A v uiw e @ fredl wa o @ @ s € 0/

= 1.2, 3. letd, be a Gimite sef containing at feast two distinct ¢lements.
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67.

21

ey o & ot et &8 7

1. lag%!:;!ﬁﬁ%_w W, y>03 B

4y x
2. e? QE—»;——{ wite,y> 03 8y

3. sin%:l’-sil’l%sﬂ‘l whx,y>03 A2

o
4. (—x%ﬂ—.@max{x‘,y"} whx,y >0 k212 A

Which of the following is/are true?

L logXtYeloartioay ooy Y0,
2 2
.

3y
2 e sf—}z’f: forall x, y> 0.

. X inx-+si
3 sin Sy Smxsmy forallx, y > 0.

ok
4. E—;ﬂ-smax{x‘,y‘} forallz,y>0and allk 2 1.
S[ila, b} -+ B v 4w waw & o wR-o0F W

4
1. ®@hasc<dsh & By aw ff(x)dx:() @ f=08;
&
'3
2. whasc<h @ Rwame [flade=0 df=0#
a
4
3. whasc<dsba fivam [f(x)d=0 3 a5 sraemw 7 # fFf=0 3 4

&
4. Wra<csh IR [f(x)de=0 @ w yrvEn 2 Bf=07

Let /: {a, &) —» X be 2 measurable function. Then

o
IR 1) J[(x}dr:i} foralla s c<d<bthenf=0ae.
£

2. If [7(x)dx=0 forallasc<b, thenf=0ac.

‘Www.examrace.com
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69.

69,

22

o4

3. it J‘f(x)dxz() far all a ¢ ¢ <4 £ b, does not necessarily imply that /= Oae.

¢

41 [fxdx=0 foralla e s b doesnor necessarily imply that = Ga.e.

2

BF = (. X T FE (S P Sad, LEpam @ B0

o w1

ERENSES ZEX, «val‘p 7 d, (%, ) = TEIIT {Jrepd =1L 0w & et 8, =
‘\wh L)

LR d iy M1 L Spsw, Fra s 3 @ w8 ad 3087

I de-TEE AR B E 1 depE AR AT

30 g VR fyw Rt E 4. Ay B Rer o B

f& n- e
Forx={x; x;...xpand y = {v, ys... ) K" lot dp,(,r.y} =: Ztr‘, - _‘/,%w } foriap<a,
! s

(W]
and dofx, vy omax {ep) e 1 20 )
Let B, = xeR" d, (v, 03 1}, 1 £psm
Which of the following are correct?
1. B is openn the d.-motne. 2. Byisopen in the daametiic.
3. B, s oot open in the drmetnc. 4.  Byisnotopen in the ds-metric.

foo b= T+ 5, 3=y 3" oo ofduri wfen £ R > R BmR g A

{0, 0y we forma B

0,0y 77§ wog & 70,0y w wh ST-yvrew @ sfErw é
0, 0) wv f sremaity 8wy wemaa DA, 0) syl o)
{0, 0) ve  srrEwelty # ov arrEe DRO, 0y geeeefo &

[l

£

Consider the nuap £ X «» & defined by

fxopy=(Tn 2 3atdy =3,
Then

1 fis discontinuous at (0, 0).

2 JSis continuous at {0, 0% and all directional derivatives exist at (0, 0).
3. fis differentizhle at (0, 0) but the denvative D0, ) is pot invertible
4 S8 differentaable 71 (0, 03 and the desivative DRG, §) is inveruble.
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70.

71,

1.

72

23
[0, 1] @ @ v # W C0, |] A avre & Rug d g &
Lo il = sup{iAx: xe{0, 101
2 = !jlf (x)]dx .
Lo f:ﬁf fl=+ WD + JRO).

& Wflk- ,/]Wf(x)f .

The space (10, 1] of continuous functions on |0, 1} is complete with respect to the norm
Lo e = supiffia)  xel0, 1]}

L = 3]/ ()etx .

300w :j 178+ U + RO

4 W= ;ﬂf(x)F d .

A R Diss 7 )= [ yh (e - @) + (- bY <) 1 R & Ry avwpenst 8 o a0 wag
goE?

Lo D1 UHE 00} U Diadl) 2. Dyl U Deefl)

3. DD w0, 00} u Dyl l) 4. Dypuwfl) U Dyg 1)

Let Dy (r 3= 4(x, V) s (x—ay + (v - b)Y <#}. Which of the following subsets of R are
connested?

L Do) V{1, 0}} U Dpal(D) 2. Dpp(1)V Dagll)

3. Dgefyu {0, 030 Dall) 4. Do) U Dy, 5(1)

s B X ={xel0,1}: xxl/nne N} o gar avwsfle witafiat & 5 &

. Xewgdargaeg s & 4 2. Xamwng d varery
3, Ywmguwwsa 4. X wrv b gy ey ol

w.examrace.com
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73
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24

Lot X:{x [0 xelinne W§ be mven the subspace topology. Then

1. Ais connecied but not compact. 2. Xis neither compact nor connected.
3. Xis compact and connected. 4. Xis compact bt not connected.

fmr ey # & oFy d qunsa-Ae & 7

.12 5 127
RS BN CIRD

o2 21

1’4 -3 0 47
3 4.

v ! 4 4 01

AT SR ST TR e ¥ 4 A T e faw weew & 7 e IveRie by
o Vot W aerda U Bl E ot FE k- S (VY < n w wet Y owr AeR W £

A A o

A= 1
w4 =000
v aper gwweE Vo vV el mitas Vi # Rt A =0

A

tet A be a non-zere hoear teansformation on o real vector space ¥ of dimension w2, Let the
subspace Voo Vbe the image of Punder 4. Let k= dim ¥. < » and suppose that for some
ACR L A Then

i L=l

2 det o = 5T

3 4 1 the only cigenvalue of 4.

4 There s anontrivial subspace Voo Fosuch that Ax = 0 for el xe V),

www.examrace.com
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75,

76.

76,

77.

1.

78.

25

5T 5 C OF 0 xon IERE armw koo W {0, C, O, CT) g g T AR
wafie # o wfey wate W o B @

1. 2n 2. aWw E
3.0 4. wfww & 3w 2n

Let € be an x n real matrix. Let B be the vector spuce spanned by {1,C, C5...., ¥} The
dimension of the vector space I is

. 2. atmostn

LR 4. stmost2n
aef Vg Vipw wikem woiffe v o Swvmfiedl & 1 Bes F o o arvege V@ sgeity 87
[T YTR N V% 2. KUK,

3 Vi+Va=Ix+yixely, el 4. ¥\ = IxeViand yeb,l.

Let ¥, ¥, be subspaces of a vector space . Which of the following is necessanily a subspace of ¥'7
1. N, 2. WU

3. Ve Vy=ixtyixeVLye ). 4, ViWew lxeVyand yeVy).

i £ N v 3 % 3 geine svagp @ freer qw @ N =0, Fry F 9 o wod el de8 7

L. N Aevi-arege @ e 8 8

2. N oF oo % wver #

3. N e wey wfafs aftm & 1

4. N & o SR} v yiealrs ol £

Let N be a nonzero 3 » 3 matrix with the property N* = 0. Which of the following isfare true?

L. Nisnotsimilar to 2 diaponal matrix.

2. N 15 sinular to a diagonal matnx.

3. N has one non-zero eligenvector.

4. N has three linearly independent cigenvectors.

o B ox, yel® lf(x.y):sup{}e""xw"’y? d.pe E&} g7 e B & 9 Ft-wod
e

T ReE D

I flx,ns §x‘§2 +ayf +2f(x, v 2 fixyy=f D +2Re(x ).

Lo s =i bl 2o 4 sy S b e 2{,
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79.

79.

81,
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Petr s el Consider J(X1)=5Up ‘ e %u- dwe Z"’). Which of the fbllowing
(28] }
wsdare eorrect?
) i o Aot g e ’ 5
N RN O | +f1 | 2ixwy 2 foapy=ld e+ 2R
S pe = el et feen s DI 20

P& /Unit Il

Frg 7 whred wgzay CJ0, 1] F arw £ 7 fyese ey aiftifel ® Bre 20,1 w
GresiE YRITE WA e i e

L e CI0, 1] s f e mgz &) 2. ye]0, 1] fi) =
i

3 10 1) A0 £ 0 3 a0 1) [rinde=st
&

Which of the following sets are denge in €10, 1] (the space of real valugd continuous
functions on {0, 1] with respect Lo sup-norm topalogy )7

L 1feC(0, 1) fis apolynomial b 20 Yedo 1) A =0}
1

L R0, 17 AN 2 0 4 {fecio ) ff(f)dw 59
[

I l %
RS- Cone L0 S j'l ~l“

I W TS SR g v RebeldE wwm & @0
2n~+

Lofioy= 12 2 2= 2 v f e v wmreer wAsE ¥
IOAD =14 4. Owr ol Wefvs wam e wflaer T8 &
Let £ C» C be a meromorphic function analytic at U sausfying § ( -};]” for nzl
Then \

1. At=12 2. S hasasimplepoleatz=-2

A S e ) 4. no such meromorphic function exists
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7 [ f ve wdy SeniE wwr & 1 s [ w1 el wmr e 0, @

V. f o greafiw amy few ) 2. jamgy
i f=0 4. J oo gy Rewis 2

Let 7 be an entire function. If Im 230, then

I. Ref is constant 2. [fisconstant
3 fs0 4. [ is a nonzero constant

RS DB [0)=07 f(12) =05 amer Sotmfes & wad D= fz: o <1}, ey o @

why w e wdly f 7
Lo () 5403 2. /o) s
Lo Q)s43and s (0) 1 4 flz)=z2eD

Letf: & — D be holomorphic with £(0) =0 and f(1L/2) = 0, whers D= fz: i <1}, Which of

the following statements are correct?

/(s 4 2. st
LUz s Al and i @il 4. fiy=z:eD

zEx+ iy W & zaC o B o od
H' e f2eCy> 0,
H ={reC:y=0},
L= {zeC: x>0},

Lmaw {zeC:x<0).

H @1 R & &y 7 I o) 5o gfafala war &)

H'el i o ow v B a W sw ol sar é )
Het L@ owaH & L8 aw offim s #
Hel L asw s Wl L's 5w s ovr # 5

ot

& v
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83, For 2o C of the form z = x + iy, defing
H o= {rel p>04
H = {ze E y Ol

. L 2wl
The function f{z}=

5243

L maps 00 onto B and B onte 17,

ter

waps 1 oonto Hand W omo L
3 maps K onto L and B onte

4. mups ¥ onto L and H onte L.

fooz 0
4. :m0wETT f{ﬂ:cxp{ S
\1*‘0053}

1 pE myy e §

2. viE ariaw & )

3 v s T 2

3 a0 s am ) # s Radlaen & NTAS SET GG G AW O F

=)

A

83, Atz =0, the function f{z)= cxp{ SR ]hm,
i i-cosz)

s rereavable singulanty.

g pele

an cssential smgulasty.

the Laurent expansion of {21 around £ = 0 has infinitely many pasitive and negative
powers of &

b

83, R - QNI FE L L e g whe ve ey & et B R Ny w o y £y
at R we eyl §

Loyt L Vvl
N I 2 ;
3 Wy H 4. vy Ay evd |
#5. Let B = 3 {x]7 where § s the sdeal generated by | +x'. Let v to the coset of x 12 R Then
1w e 1 ireducihle over R, 2. ¥ +y+ Lisimeducible over R,
3. ¥ -y 1 s arreducible over R, 4 }’J Pyt +y + 1 s irreducible over K.

. www.examrace.com
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7 4 Q) atr-vr wdt # 7

Lo Sin?”, Quodfwd 2 Cosw/17,Qav @l # 4

3. sin' L, Quwdnt § 4 2+dr Qmyw e 2
Which of the following is true?

L. Sin?is algebraic over O, 2. Cos n17 is algebraic over (.

3. S 1is algebraic over Q. 4. 247 is algebraic over Q(x).

B fry- ettt ed g = 4 1 s D QR
HEUTR ST S5 (fx), gx) =x4 1,

e W AT (f{x), gla)) = - 1.

e emwaed (fx), gy = + 0 4 2+ 1.
s warred (fx), gl =0 vt et e f + g

B

Letfay =2+ +x+ Land gtx) =¥’ + 1, Then in Q[a],

god (0, gxp=x+ 1,

ged () gl =o' -1

Lem (gl e + 0 + 7+ 1,
lem (0, g))=+x'+ ey + 1,

bl ol el

#W36 P F W G 7 ovE gvme H W G W 4 9 B
L. HcZ(G) 2. H=Z(G).
Y G AHwmry 4. H ww smdddt vy & )

For any group G of order 36 and any subgroup M of G order 4,

L. HoZG) L H=ZG).
3. Hiznormalin G, 4. Ffus an abelian group.

W B G ez S, « 5,0 Pt www & 4 a)

L G @ 2.9 wvase svrw & 2. G w337 gvesy sorn §

Y. G s e awage & ) 4. G o o gy gvars o 72 @

e NNV . €X@MTACE.COM
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90

9%

9.

91.
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Let € dennte the group S, « 5. Then

1. 2 2-Sylow subgroup of G is nermal. 2. a 3-Svlow subgroup of ¢ is nomual.

3. G has a nomnvial normal subgroup. 4. (7 has s nomal subgroup of order 72

s (X e weTRrR ETEROTE wfe & 0 ant B AL Ay ALY F TS oare #owl guad
e & ST X G U wen aveidw geaast wed foeden e E Ay fl =, 30 red,
y= 1,33

FamAEOwmI B w ®

W R g, B FE R Tt w2 9 4y
@, ar i & Wl ety genl F AT

sl S WEERT A A, U7 Ay F W TE RwT e

FEIR N e

Let X be a normal Hausdorf? space. Let Ay, As, A be closed subsets of X which are paewise
disoint. Then there always oxists a continuous real valued function fon X such that

Sy cw il red, i -1,2.3

t iff cach a 13 cither O or |

2 1T at least two of the numbers ay, ;. a5 are egual.
i for alf real values of ay gy .

4. only 1f one among the sets A4 Ay and 43 15 empty.

g Y/ Unit 111

d R T A
e yrrme wdave roes - YodAY., Y :-‘r Loge Bad A= - ;w
4y -1 bR 1
b x /
T res
| A l it
Lt
1. la} = o UF ya{x) - 0 77 x ~» o0
2 Al > G ax) > 0 oww o x o
3 vixh -y A 7 palx) oy wn GE oy )y o,
4 vilh ) - o FE oY -y e

Consider the system of ODE

i 2
Ly=ay. voy=| " |
dx -1}
12t ]
where A= !:md y=| ! } Then
a1 3'2(,a')_.
l. réxy > wand pdx} 0 asy —» o
2 ek Qand ya(vh = Oas v —
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93.

9.
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2
. ) x
The solution of the boundary value problem -d—x’x + y=cosecr, (<x q{;

31

3 yilg) = wand y(x) = > a5y ep
4. WXL VY)Y e e a5 g ey o,

el A Iy Y o+ gy = 0 W0y = 0, {1y =0, & B9 fer oo afnefyes oy ) o7

HET & Lo (0, 1) % T AemtE wes oaw 8 ot

Lo P st ausmr 2. Fos wemrmr # ¢
3 HAEE § g 4. B

For the boundary value problem
¥Ry o 0y ()« 0, vl 0,
there exssts an eigenvalue A for which there corresponds an eigenfunction in (0, 1) that

I dous nut change sign. 2. changes sym.

3. s positive. 4. s negative,

2, 5
aiE P g iﬁw‘;-+w:cusccx; 0«:3’{%, »O)=0, y(f}J =@ Fe g
“ax

Lo awyw 2 SRY 3 wumww 4. e

4

H0)=0, y[-’zf)moia

1. convex 2. concave 3. negative 4. positive

X tyn, =0

Wyl ’ .

w(x, )y =x, x4 ¥ =1 ow

1. P xeR,yeR B e ov pr 2 4

{0, y) € (x, y) = (0,0)) % ¢ s 77 &

. ¥) €R7: (X, y)# (0, 0)} 5% 7% 9wy w7 & 4

Hx, vy eR7: (%, y) = (0,0} 9% 0% ovrr o & ey EE Wi # g

hal S
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The Cauchy problem

o b an, =0 L
2 H ]
wx ) =x on =)=l
tuas
1. asolution forall xe R, yel.
2. an umgue solution i H{x, vy eR b,y e (0,00
3. 2 bounded solution in i(x.y) &7 (x, ¥} £ (0.0}

4. an umigue selution i J4x, ¥) R y) = {0, B3}, but the solution 1s unbounded.

s fF oy mer e

u, ~u,, =0, Ocsen and (>0
wl{Q fh = u(r, =0, t=0
w0y - sy ssin2x, USxsw

wmrwaw & m

| woft ve(D, DS 3D wlx, ) 0 FF 1w

2 el xe (0, BF 3 Dy, > O T > 20

3 xe (0, @, 120 @ B Sulx, ) wF ey wEE R
4 witxe (0, M A eMulx, ) -+ 09 (>0

Let u be a solution of the heat equation

4, —u, =1, O<x<r and l>01
w0 y=u{nr,0)=0, >0
w{x, ) =sinx4sin2x, O£rsw }
Then
(X, I} —» B as ¢ — = for all xe {0, 1.
Fulx, 1y > Qa5 § - = for all xc {0, m.

¢nx, 1) 15 a bounded function for xe (0, 5, £> 0.
U, 1) - Oas ¢ —» » forall xe(0, 2.

hadibll &

At (¥ u qRd e wEe

u"*%-‘f=f§f}‘ re(d) l
W {0 =a, u(l)=h

4,
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Faw 1 <1 B R e B x, y) u(m)i’a‘g(x,y)w
AN 37, ot v i sy st
Yoty =g {(x, y)ixte st «:1}&)‘
wx, ) =0 {,-r,y) x4 y? ml}w

FY Iy o w2 AR

I a=»09 b>0 L ax0w b=0
3. a=0%b=0 4 a~<87 h=4{
96, Let o be a solution of the boundary valug problem

u’@-l-u’=f(f}, te (0,1} l
4

Wi{=a, u(l)=b [
3 3 Iz ¥ T
Defing for " + 3" £ 1, v{x, )= H(\i.\f" 4y ):md gley) = f (\j ey } then v 15 2 solution
ol the PDE

vty Tg N {{t‘)) Fryie l}
v, yy=0 on (‘K T *)?“l}(

I a>0and b >0 2. arQandb=10
3, a-Oandb=0 4 a<Qandb=0

97, aw Rew g B w4 G sm (UIM) s ol & o aeet ool Ral sng
g A B @ ¢ P b wonet av-fa g

A

a4 3%, = xy =
4y +4x; -3y =
2%+ 30y 2y =

th

_—

ot et (1)

Lo UTM F woieiin 51 a5 w8 avey oF sty o) # auifls gws Rao
ety o P b F
2. mz?srm‘?:: & wranfs UTM o worefdy a8 8 oy wwh

AH

§/07 RD/M2—4 AH-—3A
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o UM F wmoft ot G welt B s el Tt el el gt B i
4, UTA e &7 s sl B uTUTM @ e (L e ol w20
a7, Liteon tiat an upper tnangular matms (UTM} i invertible if and only if all its diagonal

sletmei are different Trom zzre, consider the Lncar system

heza system o)

i can by nstonsed it o UTM but is not invertible beeause the diagonal
suries of the U are novdhifesent fom 2oro.
vl though catao be trrasformed into an UTM.

3. can be ranstormed me wn UTM becaese above disgonal entres are all didicrent from
w0,
4. caz be transformed oo an UTM andd the sodution of she UTM s the solution ot (11

0 2=t & a