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INSERUCTIONS

1. This Test Booklet contains one hundred and twenty (20 Past‘ A'+40 Part ‘B ~60
| Part 'C') Multiple Choice Questions {MCQs). You arp requlred (0 answer a
maximum of 13, 25 and 20 questions from pait *AT 'R and O respeciively. IF
more than required number of questions are answered, only first 15, 23 and 20

guestions in Parts *A° “0" and *C' respectively, wiil be taken up for evaluation.
1. OMR answcr sheet has been provided separately, Before you start (illing np your
particulare, please ensure that the booklel contains requisite number of pages and that
| these arc not torn or matilated. 17t is so, you may request the [nvigitator o change the
,i booklet of the same code. Likewise, check the (MR answer sheet also. Sheets for rouph

| wrk have been appended 1o the test bookler,

J.  Wnle your Rell Mo, Name and Serial Number of this Test Bookiet on the OMR
Answer shect th [he space provided. Also pul your signatures in the space earmarked.

4. You must darken the appropriate circles with a biack ball pen related to Rofl
Number, Subhject Code, Bookird Code gnd Cenire Code on the OMR answer

sheet, 1t i the sole responsibility of the eandidate t0 meticulously lollow the

| instcuctions given on the OMR Answer Sheet, faiting which, the computer ghall

not be abie to decipher the correct details which may ulimately result in loss,

incloding rejection of the OMR answer shect.
2 bach question in Part 'A’ carries 2 marks, Pan B’ 3 marks and Part 'C° 4.75 marks

respectively,  There will be negative marking & 0.5 marks in Part ‘A" and @ 0.75
marks in Part "B" for cach wronp, answer and no negative marking for Papt *(C°.

6.  [elow each question in Part “A° and 'B°, four alternatives or responses are piven.
Only one of these altematives is the “correct” option {6 the question. You have to
find, for each question, the correct or the best answer. In Part 'C* each question Ay
hawe "ONE" or 'MORE" correet eplions. Credit in 4 guestion shall be given only on
identification of “ALL? the correct oplions in Part *C°,

7. (Candigates found copying or resorting te any unfair means are liable 1o be

disqualificd from this and future examinations.
Candidute should net wrlie anything anvwhere execept on OMR answer sheet or

sheets for rough work,
9. Use ef calculalor 15 not permioed.

10 Aftcr the test i5 ever, at 1he perforatien point, tear ihe OMR arswer sheee, Iiggg
| oyer the original OMR answer sheet fo the invigitator and retain the earbanless

'. CopY fOF your record.
: Candidates who sit For the entire duration of the exam will enly be permitied to carry
their Test booklet,

e
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A-A-H

THIHTT 39T = &7
1. 2:3 2 ]
3 |:2 4, |:4

A munersl contains a cubic and a spherical
cavity. The tength of the zide of the cube
is the same as the diameter of the sphere.
[f the cubic cavity is half filled with a
liguid and the spherical cavity s
completely filled with liquid, what is the
approximate ratio of the votlume of liquid
in the cubic cavity to thet in the spherical

cavity? .
b b 2. 1%
3. 132 4. |4

6 HAIFAS el ¥ ¥ s % m=dy v B
IOTCN FaT & HR o F R 3w wE
¢l Al 6" FiweT TaaT v ¥ sorer S
a® TAT 9t Perd iy gxear i

e ] 2.0
3. L2 4. 1/6

Cat of 6 unbiased coins, 5 are tossed
independently and they all result in heads.
If the 6™ is now imdependently tossed, the
prabaluiity of getting head iz

| SR | 2, 0

I 12 {. 176

FH # e O 30 @ mwar o
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& What could the fourth figure in the sequence
be?

A &7 i
1. 3 2. 33
3. 35 4. 27

4. The average age of £, B and C, whose ages
are integers xy and z respectively
(xr=y<z) is 30. 1f the ape of B is
Eh'.rﬂc.:ﬂjf 5 more than that of A, what is the
miimum possibla vaiue of 77

. 3] PR
J. 35 4. 37

5. fawfrgmam & Rram & wh Rt
WSO AR ard-Fw & Sy mar &

aH-FE 7 OSOE & Ay At 3
HEW g oy ¥ oo vw figanf
AW TF @ 3T 87 F Fhar &) e
FA TAgatdat & syt g2 ey
WEFST 5 yfayg Fa 2o




4-A-H

. 10 i
1. 032 q

Percentage-wise distribution of all science
students in a gniversity is given i the pre-
diagratn. The bar chart shows the

_distribution of physics students in different

sub-areas, where a studenl takes one and
only one sub-zres. What percentage of the
total science students s gifds studving
quanturn mechangs?

Chalirl uin
s L

Dmgrs IR 49
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6. Eﬁﬁqﬁ?ﬁmiﬁﬁﬁﬁi‘rﬁ

BEDF 71 &
. 27 2., 24
3. 23 . i 14

6. What is the tolal number of parallelograms
in the given diagram?

\VAVAVAN

INANIN/

be: 51 2. 24
3, iZ i. |4

7. AfRF N v M ¥ 9 5o (AT
Cya e qftort & fear mmar E Xy
YT Z SHAT WA Hal W SN 5
gl I §) wle-g g9 gAE A

waem [ X [Y [4

BUL | F
FJ2Ta E;rfﬁvzrﬁ :

| A 204000 | 60 30030 {40 |
B LU0 | Y0 4G | 30 @ M
| € 1,000 | EO 40 |35
I, Y

7. X

1, £

4. xl;ri'r'r'ﬁmfrgé.‘

7. Election results of 2 city, which contains 3
segments (A, B and C) are given in the
Table. Percentage wvotes obtained by
partics X, Y and 7 are also shown. Which
parly won the election?

]Si.':gmr:m. I_ Total % of [ X [Y [Z

_ | Volers YOLINE i
I A | MO0 | & 30 | 30 | 40
B [250000 [ 6 a6 {30 | 30 |
C 1300000 | 30 30 {46 |30 |
. ¥

. A

5. £

4,  hwas atie between X apd Y

Know More
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5. UH [ wEw (e &1 fome 2.
G wffm BEF ta 2t waedt ooy
rtag §, fr A (em &) Ramdr i

- 2. ab 14,

8. The diagram shows the dimensions (in cm)
of a zircan crystal having a square prism and
two identical square pyramids. ‘What is the
volume of this crystal (in em?)?

3. w4V 4: v+ 4V

4-A-H

10,

Ilr

A boy throws a ball with a speed v at 3
vehicle that is approaching him with a
speed V. After bouncing from the vehigle,
the bail hils the boy with a spead

. P 2. v+l

3. w42V 4. v+ 4F

a7 A5 v o s9w # aie & )
FEd rtg fegr By 3w & meg w2
LESIL TN G D e e
Mlﬁ@,mﬁﬁnﬁ#w?m
I 9o @ &9 At B 31 2w
FCONT U AR 48§ dor a ovas
A& Fagr Bar M

1. A 1. EEHA
1. NEAT 4. TECTAT

Four fiiends were sharing & pizza. They
decided that the oldest fricnd will pet an
extra plece of pizza. Bahu is two months
clder than Kattappe, who in tumn 5 1hree
months younger than Bhalla. Devsena is
one menth obder than Kattappa Who
shoulé get the extra piece of pizza?

. Bahy 2. Dewsgna
3. Bhalla 4. Kattappa

HIAET %1€ 4 & dF9FR T A TF
9 W AET TE A etk #q
ﬁﬂﬁmmtlﬁmqan.iﬂﬂﬁﬁ
diF I wrar Iew ¥ fw P 3 s S
& Ad ¥ STar # g AR oty &
el W AT x §F (x U ZEAr @A
¢ o 9 F ot w1 aq
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12.

12,

1

2-h-H

A funnel is connected 1o 2 oylindrical
vessel af cross sectional area 4 as shown,

1o make an interconnected system of
vessels, Water is poured in the oylinder
such that the height of water in the funnel
i5 1 % shown. |IF the level of water in the
cylindrical vessel is pushed down by 2
distance x<¢ f, the level of water in the
funnel:

. remains unchanged

2. rises by A%

wd O F AR (30 FFE F v ol
H 4,156 7.5a 70T » §198T 9T a{~0)
4 B Aorx E, TUT bW NWITT N R
T HHE # et @& I (Range)
(3FRFAN HE - FEEA A F wEi

/ST e T &
. 25 2. 20
3, 27 4. 29

Marks {out of 34) of seven students in an
examinatien arc 4, 15, 6, 7, 5, = and b,
where o (>0) s a multiple of 4 and % is a

prime, What s the maximum possiblc
value of the range of marks (ie

rmaximum mark — minimum mark3?
P 2% 2. 26
3. 27 4. 2%

& = A N B T g @ Relw
fhemat # woem Wi =2 ¥ oA &
o R E g B B E AR Lk R
E 2 km TS F QWA A TG {TIT
B AE TR WY S g o A

Latest Sarkari Jobs, Govt Exam Results,

13,

I4.

14.

13,

Vacancies and updates on one click

T @ @ fRaEr g o n & amh

HEaar &2
. 2 Km 2. dkm
3, 6Gkm 4. S km

Two persons A and B start walking in
opposite directions from a point. A travels
twice as fast as B The speed ar which B
ravefs is | kov'h, BF A wravels 2 km oand
turns back gnd starts walking towards B, at
what distance from the staning point will
A ¢ross 37
i. Z2km

1. Akm

2, 4 km
4. 8§ km

TH ST T & IRET F WNHAaeT
w60 knvn 1 Haog wfa @ waer e
g TR F T @ 28 2 km R
Reafer Mz B A9 A 9 wpA U
AT & 9 20 ki Y 3t af
#'ﬂ'ﬁmiiﬂrﬁﬂm # ag few
oy & o % &0 knpvh Y 3itET T &
FE #T 97 Han

|. T W AT A3 . HRaT

2. &0 kmvh

3. Hkmh

4, |24 kmv'h

A person wanted 1o travel from Charbag to
Alambag with an average speed of 80
km/h by car. The distance behween
Charbag and Alambag is 2 km, Dug to
heavy traific, he could travel a 30 knv'h
for the first kilomeme of his journey.
What should his speed be for the
remaining journey o achieve his sverape
speed target af 60 km'h?

I, Cannot achieve his 1arpet with any

finite speed.
2. 60 kmh
I, 00 kmvh
4. 120 kmsh

THE P 99 A9 2003 & 2005 £ 3 o
i 3ETY & w g 1 65 om o1
g% 2002 ¥ 20M F = a9 B atwa o
53 em Tl W 2005 &7 arcatow ONT &0
cmﬂrlaﬂ'zﬂuzﬁ%#a’q‘rgé?

Know More
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f 1.

16.

17

17,

8-4-H

50 cm
53 cm

1. X5cm Ay
3. em 4,

The average rainfall over @ given place
during the three-year perind of 2003-2003
wis H3 enl. Duriny the three-year period
L002-2064 the average ruinfall was 63 em.
The actual raimiall during 2005 was 646 cm.
What was the ramfall 10 20027
. 35cm 2.

3. Sdem 4,

ol ¢m
33 ¢om

s T fEat 7 9 [@ART ot &
¥ o A FA-3aa e e =
aﬁam‘rmﬁw#yﬁmmm‘r
mmmwﬁﬁhﬁﬁmu#
Y Med-ader FT ™7 swhr gt B &
AR Uy ® f3wEeT 32T ol ge
H-ﬁli#m-ﬁﬁ?ﬁﬁﬁfﬁﬁ‘ﬁﬂﬂ:
TEAR F GHE ITET 41 O e
L TR L T

w14 T
. T A 2. ;D
. gArB 4. Yo C

In & four conseculive day schedule, four
prots flew flights each on & different day.
Mr. A was scheduled to work on Monday,
but he traded with Ms. B who wase
originally  scheduled to  work  on
Wednesday, Ms. C traded with Mr. D,
who was originally scheduled to work on
Thursday. After all the switching was
done, who worked on Tuesday?

. Me A 2. Mr.D

3. Ms B 4. Mz C

ghrera ST oY 150
I &0 L. Al
3 a1y 4. 20

Afier & g of carbon is completely bumnt in
an atmosphere of 40 g of oxygen. the
percentipe oxypgen lelt 1s:

. EO 1. &0

3. 40 4.

Latest Sarkari Jobs, Govt Exam Results,
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X,

[ 9.

19,

ﬁ?ﬁﬂm@ﬁg‘aﬁaﬁlﬁﬁrﬁm
T e O (i
 H wrarted o B9 A ewar T £
& Free T &

G o
A 2. 2y

= 21 J3

3. l_ﬁ . 1—-2-

What fraction of the equilateral trianpic
shown below with three identical seelors

of & circle s shaded?

. S
L. 1 IE 2 13
_ ] wan

T, THIET, RUTH, FhrET T WH §
HAT-JEW R F Thad AdE 3+ @7
Hihd &7

1. 16
. 3l

28
¥

il b

How many different salads can be made
from cucumber, tomatoes, onlans, beetrool

and carrots?
. 16 1. 28
IR 4. 32

Know More




20,

20,

UF ¥ #7 I9F See W@ &1 gl
W WS sHlEg W g @Res WG G
¥t &1 zode &y 2f o1 @ =Ea w1
FIAT (e TRT E1g TuE dgpaie

{. 20s 2. 4Ds

3. l4s 4, B

A bottle of perfume 15 opencd and a
person at a distance of 10 m gets the smetl
after 10 seconds. The time taken for a

person 20 m away to gel the smell 5 about
|. Z0s 2. s

1. jds 4. Bl

HAIT/PART - B

Umit-1

2.

Y

4-4-H

. FrTER giEinta ST Qo R¥F

feres
() f{4) =0

{ii]f{r}=;ﬂ,-..ﬁ¥$‘]'r =Eﬁl‘i'ﬁ? nel gcH

1. ane-le-ane ﬁﬂTﬂnlu

2. oneto-one SET, 9T onto
3

4

. ko q‘-’lﬁ ﬁﬂﬂ-‘tﬂ-ﬂﬂﬂﬂ#

, # 1 onc-lo-one, A oats

Constder the map ) = & delined by

() fl0) =0

{ii}f(r) = —-—wherer = -i with p £ &,

q & Hﬂndgﬂd (p.q] = 1.
‘Thien the map f 15

1, one-to-one and onto

2. ol one-la-are. but R

3, onto but NGt ong-To-On:
4. nelther one-to=-onc NoOT 0RO

T v I FEAT B oAsElE [x] < 1. &
st 5 @ &7 5 A B2

1. Of¢ x e .Ad Z:{”"EE}

™[

2. utE Er"‘EﬂIfTﬁ”rEﬂl

2f &0

pof -9

23,

13

24,
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3, HﬁxEQHﬂZm’”"lEE@
2l

&, Emﬂ T R AYNTEE

Let x b a real number such that {x] < 1.
Which uf the following 1s FALSE?Y

1. Ifx & @@, then Z x" e}

L0k
IF ZI“EQH‘LEH ¥ E 4]
mri
3. Ifx € § then me“-l Z 0}
Mzl
4, Z — converges in R
mel

[x,} T AFAREF FEUABT T FTEH ¢
e >0 W @y 0@r o, & N ogw aud
1 Hg A

— X =V =,

3 ﬁﬁﬁqﬁmmﬂﬁﬁ:qﬁama‘l
1. FIHART
4. Fravaw @6 B aiEs

Suppose that {x,.] 1% 4 sequence of real
numbers satisiying the folowmp. Yor
evary £ > (, there gxists mng, such that
%40 = X < EV W= Ay.

The sequetce {x, } s

1. bounded but not necessarnly Cauchy

2. Cauchy but not necessanty bounded

3. convergent

1. not necessarily bounded

n+i

1
Afn) = j I—idxaﬂﬁ:nai.

ce R ¥ Te am &
birm g N7 A(R)} = L,
L=0 TR ¢>3
L=13k =3
L=2&r=12
LemqfeQ <o <3

ol o

Know More




24,

mad

Let A(x) = f !

ui-:::.rfnrn-r“f
X

orc & B Eu:*t i e 7 AlRY = L, AR

Then

L L=0ife =3

L=1ifc=4
=2ifr =13

L==ift e e 3

iy Wd ol

18, ﬁﬁ?—_ﬂﬂgﬁmﬁﬁﬁmnxﬁ
_T:{IEH: x=0 xR+

;, ﬁw‘ﬁ!ﬁkEFﬂU{ﬂ]iﬂ?’iﬁH]-
5 H FEewr UF e My g
IXESTH T & ranx=x B =9
| o smideta fovrer fil @

2. #% BTy g 7 8 W

3. e aEw Tt g # | 27.

4. O § it Afeer oRFr gy Rg &

Catsider the function tap x on the 54
S=[IEE=.I:_=*IL Xx*hkr+

14
= foranv k & & Ufﬂ}].

W say that it has a lixed pointin 5 if

dx Eb suchthat tanx = x. Then

. theee 15 a umique fixed point,

. there i3 no fixed paint.

. there are infinitely many fixed points.

. there arg more than onc bur finilely
many lixed poings,

23,

i ] ol ae

8.

6. W& x>0 & v fo0=L @ g
WITAETT TR, Hag b

Lo (o) 9

L {rm) 9 HT r>0 F Bre

(0] E R r > 0% o

i O [a,b] FaTT & e o5

U g« b <oo g

26, Define f{x) = -i: oy x> 0. Then fix

uritornly contenuous
. oon {0, c0}
2. on jr o) For iy r > 0

4+4-H
2T CISRIT8—aap  2p

3oon (0] forany r > 0
4. only on mvervals of the form [a, 53
for O« a<hb<ea

B RIERRrOT O uwiRfEe w, A
W, FY W W nifcrem M o 2
Wy={lny2)ER . x+v+4z2=10]3U
W, = {{eyedem®: r—yto=q}
U WH R IV oE INEETE M
pre 3

i) Wnw, = fawgiar {(0.1,1)

i30T TETeW BT :m-?rﬁ W, A
W W, TS 8T & Feemiy 2 A

I = iﬁﬁiﬁ{ml—rl}; 1,1)!

aEaid (1.0, —1). (0.1, -13}
ﬁ?ﬂfﬁ (L0, 1), (0,113

'férrf'fr (L0, —2n (1,011

Censider the subspaces W, and o of B3
gn en oy

.

2. W=
A W
q. M

= {22 EW¥: x4y 4z=0]
and |
o= f(xn2) €M’ : x—yp+z=01

MW is 2 subspace of B2 such that

(1) WINW, = span {{8,1,1)}

(it} WIW, is orthogonal to W AW, with

respect 1 the uxual inner product of B°,

then

I. W =span {(0,1, - 1),(0.1.1}}

W = span {(1,0, —1), {1, -1
= span {(1,0,—1), (0.1,1})

W = span {(1,0, -1 1.0,

Hﬂs-:

Ei[{i)(i)}ﬂ RE & HTOT WIS e
T s S ¢

TR [E-'a.‘?i"i"'(}_) {I_E},)#
UM w1 AR 3w % wrdey v
HENE & O3S BEm & B 7 & #a

o ST uey B
L Tiel = - _Ef
2. Tfe] = LE _E]
RENEE
& ricr={ 2, )
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28. Let £ =[(7).(%)] be a basis of B* and
T:R*~ R be defined by TG)I

24,

19,

Xty
(PE}’

of T' with respect to the basis C then which

among the fellowing is true?
_[—3 -2
b TiE] = [ 3 1 ]

I Y [

3. T[c]a[“; ‘Eii
4. 7(C) = [ 2, Ey

oW, = {{u,u,w.:t]Eﬂ"’Ju+1r+w=ﬂ,

2v + 3y =0,2u+ 2w —x =0} T2
W, = {{u.tr.w,x]EH‘iu+w+r=ﬂ,

u+rw-2r =0 v=x=0) & AT F

¥ FT H FYT T B0
l. dimi{W. ) =1

2, dim{Wy) = 2

3. dim(W, W) = 1

-8 diﬂ'.l:'[_w] o H-'r:} = 3

LetW, = Iwyw,x) e R |4 v +

w=0 2v+x=02u+2w-x =0}
arl

W = {li,vw,2) € Il"’|u+w+.t= H

k+w—2x=0,7y—x=0}. Then
wiich among the following is true?

). It T[C] represents the matrix

i

1.

31,

denote the inverse of 4 + {f,,. Then ali
eigenvaives of (4 — (1,18 are

1. purely imaginary

2. of moduluz one

1. reai
&, of modualus less than one

L Y (MPM") = kT M o, # 1,
lgtf=k

2. 5 (MPM*) = T &

J. IF (M'N) = min (k.1 — &)

I (MM + NNT) <

Let {1y, Us, ... 14, } be an arthonormal

basis of €" as column vectors, Let

M = {u:l.:“-lui:}'l- N e [Fi.l'.#_‘_l,...,l-!.n] and

£ be the diagonal k > k matrix with

dlagonal enlries oy, @y, ..., &; € R. Then

which of the following is true?

|. Rank (MPM") = k whenever
ﬂ{#ﬂ} lﬂﬂjﬂk

2, Trace (MPM*) = EELI o

3. Kank (M'N} = min (k. n — &)

4, Bank (MM" + NN ) < n

1. dim{wl}= 1

2, dim(W,) = 2 32. Tl B: Rx R+ R¥ B Ba b) = ab
3. dim(W; N, = 1 A & A "ot

4. dim(W, + Woy = 3 ] H'ﬁ'ﬁﬁ:‘? ﬁﬁgﬂﬂﬂmmﬁﬁ@

2. & uAons fafyos gialfas v i
i, WA § WY Tiens Wa A 8
4. 8@ ar v ¥ ow giaties

30. AT B ATF nox e APy STy §
AP FaHedw HT Ba 4+ 41w

UTEET o &t (A — il )2 % T

A 3. letB: Bx B — R bethe funct;
: § ' = the function
I ST R{a,b) = ab.
2. AMEE Umh Which of the following is true?
3. TEIEE . E 15 a linear transformation

2. B iz a potitive definite bilinear form
>. B 15 symmetric but nol positive definite
4, & is neither linear nor bilinear

§,. T ¥ FH A% ¥F

30. Let A beann =t comples matrix,
Aszume that 4 is seli-adjsint and let B

&-A-H
H2T CISRME—aaH—2R
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Vacancies and updates on one click

Know More




Lmit-2

L1 N

33

34,

Image(f) ={wed: e WM& f(2) = w},

LE)

#+5-H

ofe Ay & fir g O Ao

ka""
#Wﬁﬁ%ﬁmﬁ,a’r
L. R > 07yr 407 R RI9T Hf¥mfa &
R-DTUCAT x = —p qT wf¥miy
£ g x = R 9 ¥ufm aft &
5. R >0 duf (-R Ry F aEy

wifafry g o

4 =10

Let R denote the radius of convergence of
the power serjes

LA
Z kxk.

k=1
Then

I. B> 0 and the serics is convergent
ani{-H, R

2. R >0and (he seriey converges at
¥ = —H but does not convarge at
r — R,

d. R > 0 and the series does not
converge outside (—R, B,

4. =10

fi1€ - CFF e #4749y s
T

L]

1. image (F) & 31 R ¥

. tmage (f) {F Tdg F FRY R v o
I FEA ¥

3. WiFAs weaa 8 v e B ooy
Image (f) @ ragaa #)

4, Image{fjﬁaﬂﬂ?wmmﬁg
Al &)

et f: € = € be a non-censtant ent; I
function and let

ii

bmage(f) = {we £ 3z € £ such that fizy = wi.

Then

L. The interior of tmage(f) is Crapey,

2. Image {f) intersects every line passing
thraugh the origin,

Latest Sarkari Jobs, Govt Exam Results,
Vacancies and updates on one click

3%

23,

3.

3. There exists a disc in the Coumpiex
plane, which is disjoint from Image (1)
4. Image(f) contains all its limit points.

HERA W 2 AR TETE p(z) T q(z) &I

AR L= 6 ple@ dz T ¢ W@

WX )= et 0< ez 2n ¥ o

. fom » =0 T} UHTEHE qUTrRT o,
% ToT FET m = n

2. i :Ewimm‘{mﬁ n
ﬁ-’l'l.‘." ;

3 Iplx=ﬂ;mﬂi'§'ltﬁp*ﬁ1’

t byp = p(C) (D) W8N Fgual p.q & fU

LConsiger the poiynomials piz),g{z) in
the complex variable 2 and et

fpg = f}' F‘:EJEEE_} i

where ¥ denotes the closed contour

¥it)=e" 0 << 2n Then

L. lgmgn =0 for all positive intepers
™, N with ™ % 5

2. dgm o = 2y for all positive
inkeEers

3. dgi =0 for all polynemials ¢

4, Iy q = p(0) q{0) for all
poiyncmials p, g

¥H g & A o e aw

Bic g I :
EF!" p3 BF = ﬁ, T Eera 07 T BT A,
aF F
I A= =13 Z, A=10
3. A=1/3 § A=1
Let y{(t)=3e". 0=t <20 he the

positively oriented circle of radiuz 3
centred at the onigin, The value of 4 for
whtch

Know More




A7

a7,

38

I8,

5-A-H

TFRN HHE A, TS FAE 69E 5, &

Hed WHy HAFTAH & woar &
Ji 1 S )
3.0 . 4, &

Fhe number of sroup hamororphisms
fraem the alternating group 4 to the
svinretrie group S, is

. 1 12

3. 20 4.

ufE p > 33 380 HENT &7 AR 1-$'r

Eﬂrﬁﬁ?ﬁ?ﬁ?[mmuﬁﬁm
p=-1% gy yred ot

{Jﬂﬁ-‘.{r;z - &y ) B W &

Tl o, e{il,. G}HﬂTWT#m#?mﬂ

T:I'E,.[E.".’ﬂ*-‘-'.]'.l—l—;tﬂ ily i . i, b

(Eipd) m Hf%'ﬂfﬁ' p T CTOTHTCHE HITE

A AT 7R FOT Ay g

| 19 € (Z7pZy Fr T {order) (p — i)
Fr e dEw

2. 10 € (Bfpe) A FRE {order) Z2H 3

3. NaEE 10 & (B/pR)" BHE (E/pRY &
T B

4. WHF (B/pZY Wb § AfFs wamyao

FHHT SAdE A8 B

Let p = 23 be a prime number such that
the decimal expanston (base 10} nF% 5
perciod p— 1 (that is,
. 2p_y ) with

pericdic  with
i.

= 0.3y, ..
Hjtﬂ}l 2 R oalli oand for aoy
m,iﬁm{]}—l,':;iﬂ'ﬂtﬂz ""E;T.I:I"

Lat (Z/EE) denate the mwltiplivative
group of imtegers modulo p. Then which
af the following 1s corvect?
| The order of 10 € (Z/pZ)" i1 a

proper divisor of fp — 1)

2. Theorder of 10 € {2/pF)" i3

b, The element 10 € (EfpT) s a
generaiat of the groupl{E /P2

4. The group (2/p%)" is oyalic but not
generated by the clememt 8

{r—1}
T

Latest Sarkari Jobs, Govt Exam Results,

12

A3,

44,

4.

Vacancies and updates on one click

R LE 7 1 A T = » UATHEF

t@ﬂ‘éﬁ’i‘k{;ﬂﬂﬁrmﬂlmgm
2 k=almedDTW K=k (mod 1L

W @ W FIA-J ua g &

[ Ny =183 Ot ety b & fAe

2. 9UitE a @ B EShad w,, > 1
B Fd &

LY o S AE N, =0 F
TT T B

$, QUIH a T b £ ST IF A, =0 =T,
T QU coRIT dE, ST AT N o o ]
' T W ¥

Given intcgers aand b, lot N, , denote

the rumber of pesitive integers k< 104

such that ¥ = a ({mod ) aned & = b finoed

t13. Then  which  of the following

<IATEMOIS 18 COlrect?

l. Nzs =1 for sl integers a and b

2. There exist infegers o and b satisfying
Moy > 1.

3. There exist integers g and b satisiying
N = 0.

4. There exist integers a and b satisfying
Naw = U and there exist inteeers ¢ a2nd

d satisfying M. 4 > 1,

¥ o arieuids malr aer @ U o wr X
F 3Ha ¥ TATT svraweaT A6 o
ﬁlﬁﬁﬁﬁﬁmﬂﬁmﬁ:

i U X Hamw &, &Y 0 | Fagy §

2 SR X HEd AT v M "@wa i)

3, JIE X\ HEEA &, &Y X Hed £

4, FE X F@ES &, A X\ "@Ea £

Lot X be a topologicat space and (f be =
proper dense open subset of X, Pick the
correet statement fram Lthe following,:

IF X 15 connecied then {7 is connacted,
I X is compact then 8 15 compact,
NEXNY Is compact then X 1s compact,

. 1T X 15 compact, then X\I7 is compact.

i bpd fF —=

Know More




Lirnit-3

a1,

41,

421

42,

43,

G=A-H

utr MawT e
pcosxl " 4 fainaly' — (1 1—#'“"!}}? =

-,

0 ¥x & [-}E
T FT g ()T ro{x} 8, EEH
v {0 = 235000 = 1, 1,(D) =

-2, ¥i(0) =2

M ox= o Wy ()T (2] 3
TR

1. 342 2. &
3. 3 7 A L

v (%) and yoda) oo twa sotutions of
the atfferential egquaiiog

(cosx) y" + (sinx1y' —(1+ ﬂ"*:}y =

0 ¥x ¢ (%%)

with y1(0) = VZ,3¢ (03 = 1, v, (0) =
—+2, yi) = 2.

then the Wronskian of v, (%} spd v (x) at
T

¥ = =15

4 .
i, 342 7 ol
3. 3 )
B8 7Y 57

{1} = x -2y + »*sinfx)
Fi{tl = 2x — Zy — Iy cosfy ™)
= Fide fog (0,0) B,

b T wiRe g

2. MiET gite fefg

3. gemr g
4, TP wTEieY

The critical point {(3,6) for the systam
¥t} = x— 2y ¥y stn{x)

_?"II:I] = 2x — 2y - 3vc¢os{yt)

IS 4

1. stable spiral potnt

2. unstable spiral point

3. saddle patnt

4. stabig node

AR I uie ) T wam £ W T pDE
Uy ™ Wy = % + GE, xefl b =0 4T

mth® it w0y =

1%

41,

44.

sin{x), u (60 =0 TTUF xER & BT
FT HR AT £, FE PR U eid
AN F A AEE HaEAT 2T s
B &7 u{%,%} g HIE ?’

1. e”fﬂ[1+§e"ﬂ)+ f’:']

2 €™ (1 +2e"2) 4 (”:*)

5. entf2 (1 - I-f:”ﬁ) — [TIGH)
; Fy B

b ernfa o) (22

¥
Led u{x, £) be a funcoion that satisfies the
PLE
Uy — Uy = 8% + &, x6R, £ > and the
riglat conditions
ulx 0) = sin(x)y, u (. 0) = 0
fnreveryx e R
Here subscripts denote partial derivatives
cormesponding (o the vaniahles indicated.
a Y. .
Then the valoe of w (EE} is
w2 1 ryn o4
b, o (1+1E )+(H)
i 1 mpz -4
e (1 +=E! )+ e ]
miZ < 1 ol W 4
J. e {1 IE") (a)
rizfq L mprY _ frind
el (1 2 ) ( B }

A T wle, oy T v Wl HFeE

FI B
[ - § HILI'
%=5:;; I:E;}E
a cx=1
kR = {{: i
FH lim o, #(1,4) % H=T &
i. g 2. 7
3, 1/2 4. I

L.et 1 x, £} satisfy the 1Y P

oM Fiu

ey el >0
1, < x=1]
(x,0) = {ﬂ, cleewhere,
Then the value of Hm, g, w1, ) cquals
1. ¢ 2. W
3. 172 4 1
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45, AW £ U e o () @

45

BEWE R TIEE AT &) ord wiioh &

g A At Bl st 3 A
—1/6 B AT T o &

- 373 2. —2/3
j. 18 4, -]

Let f{x) be a poiynomial of unknewn
degrees taking the values

PRSIl
Lk 12 17 (13118

All the fourth divided differences are
—1/6. Then the coefficient of x? is

1. 1/3 ¥ =273
3. 16 £ ol

46. T Afve w5as

4,

4B H

2
iyl = fil — ¥ ¥dx

u .
| [_‘,-.PEE'[IEI.E]:]PEEITSHTT e
y{0) = y(2) = 0} 97 TR & A

1. UF XA T 1@ (comer point)
2. &1 & Wy (comer point)
3. &Y ¥ +ET ﬁg (corner point)

1. FE # wAy ﬁq {comer point) w7

Consider the functional

Fd
7ly] = j (1 — 32) 2

{
defined on {veC[0,2]: v is pigcewige £1
and ¥(0) = ¢{2] = 0], Let . te 3

mininnizer of the sbove functional Then

¥, htas

L. & unique comer puint

Z. bwo COFner peinds

3. more than two carner points
4. RO corner points

Latest Sarkari Jobs, Govt Exam Results,
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47, =i

47.

4K,

48,

j;[l —~x* 4 i Yl t)dr = f; FTET o
A, p(v2)F TR b

L ﬁ.ﬁﬁﬁ 2. f2et

3, NfZeTE 2 et

It @@ is the solution of
o

IE
fE:I — x* 4 tzjqﬂ{ﬂdt = E,
7

then p{+/2) is equal 1o
1. 2pve 2. 4/2el
3, J2eivE 4, 2apt

wﬁw#ﬁﬁrﬁﬂqgmmm#

T iy W fEm G
T THT B %) A e R S
TR ® A k¥ Tw dy Y s
31 T A fRufaT w v e g
#arad g
T=§m[ﬁ=+{rﬁ}])ﬂﬂTF=%kr1.Eﬁr
9T i = ory 6 =W ¢ gEE ayfar
¢ AW AT F st wua @
4

l. r TF AT Rdns

2. @ TR ieRavia T wt R

3. ®yel 7 & 2w 20 = Fw Pa

Consider the two dimensional motion of 3
mass mt attached to one end of a spring
whose other ¢nd is fixed. it &k be the
sprng censtani. The Kinetic encroy T and
the potential energy V of the system are
given by

Fegm(# +(70) Yand v = Ler?,

i)

. : .
where ¥ = = ard 8 = 3 with ¥ g5 time,

Fhen which of the follawing siztements is
correet?

i, 1 is an iznorable conrdinats
2 B s not an tpnorable conrdinate

Know More




15

3. 8 remains constant throughout the
moton

4. & remains constant throughout the
motiogn

Unie-4

49, AR TR A =0 (0.F, M uT UF geises

49,

51.

4-4-H

WEEDF B Bixt=1 ¥ 7T 5
A€EF T# ueer ¥ T A
< PlA)< 1 O F (F) & fay B

H ¥ #R B vw 3T wiEwar 39 R -
TRMTRT Frar &7
. {8} =P[ANn ) YEET
2 B)=P{AUE) ¥ B EF
3. Q(B) = Eg{iﬂﬂ} T ;{E £ F
~ g8) > O
Q=g iFPLR) =0
let X=0Q be a random varighie on
(LF PlwithE{X) =1 Let A € F be an
event with O < P{A4)} < 1. Which of the
following defines another probability
measure on ({1, F)7?
1. Q(B)=P{ANB) VYEBETF 5.
2 QB =P{AU R ¥ B € F
3. QF) = E}.Efifﬂ?} Y 8 e F
| (F P(B) >0
4 Q) _[ﬂ i(f P(B} =10
AT T XAW v iidTRPom o F £2,

R OO W R R afca b a9
PX »¥|Xx <21 &

-'T‘.. 5
. = 2 =
1 2
£ 4. 2
Let X and Y be i i random vanabies 2.

uniformly distributed on (0, 4). Then
PIX > ¥IX <2¥)is

L
e

2.
4.

e |
ind [ B e | LW

T IR (X v Ay O f B 3
HATY § oy e weEeror wiidean
g (Hirew)

Latest Sarkari Jobs, Govt Exam Results,
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% o |

e P R
1 Bk pd Ul e

1
fldafrmATsR s s

1. X}y B

2. X, TATadt gy
3. (¥} v Bue wREar doa &

IRt 78 T B

4, [X) = TF ot argeer b

Suppose (X, ] is a Markov Chain with 3

states and transition probability matrix
1 L

E 3

7%

i 1

Then

trus?

. {X.} is trreducible

2 {X.1is recurment

3. {Xy] does not admit a stationary
mrobability distribution

4. {&,} has an absorbing state

:E P L L | e

hich of the following statemnents iz

HAT 3 X~ Cauehy(D, 1). 7 72 &5 ¥z }

i. Liniform (0, 13 =
2. Nomal {0, 1)

3. gREEararEr 0, 1)

4. Cauchy (0, 1)

Suppose X~ Cauchy (0, 1}. Then the
distribution of ﬁ 15

1. Uniform (0, 1)

1. Normal (0,1)

3. Dwazbiz exponential (@, 1}
4. Cauchy (0, 1)

U 0.8, .71, 0.9, 1.2, 1.68, 1.4, 0.58. 1.62
T Y § A TR omae gTA (9 - 02,6 +
0.8) FUT — o0 < # < oo T WISt hy 7% ¥
¥ e P # 2 3w 7 gaifs
FafEE e B

. 0.7 2. 09

O 4, 1.3




53,

54,

e

4-A-H

Ciiven the observetions L8, .71, 0.9 1.2,
168, 1.4, 088, |82 irpmm the upiform
divribetion an (8 — 0.2, 8 4 L8} with
— &« @« oo, which of the followins is a
mawimum hkelihocd exinyate for 89

i. B IR
3. 1. 4 |3
. TR YRemdd T omr o Ivdler s

QAT Ny WO, F Tvser ol
A A GEEMEE  SaReor Sguta Hy o
FAYA 7wl oAl v An e
31 TEw Ao giemet (samnle) F FIUR O
it GRS W op-ATE 005 WS Rl
E o our oAt W B T a1 H, &
A A w0 DE Ay E R T
goor giE |0 EaTERY &R & &mE -

e i e | - TH)
|. QLG5

1
2. < 0.05 e

1
3, 0.5 — e

%. > 0.05

To tcst the hypotheses Hp against My
usityg the test granstic 7, the prooosed test
procedurs i 0ol o support My iF T s
large. Based on a given sampic, the p-
value of the (est stetisuc 18 computed 1o be
(035 assuming that the distribitfon of T is
WN{0, 1} under Hg. If the distribusion of T
urider Ho 13 the f-gdistribution with 10
geprees of freedom instead, the p-valoe

will b
. 8.685

1
£ {ﬂ.{lE-ﬁE

1
3, ﬂ.ﬂE-EE

A, 2> 0.05

AT R (X, WL {Xe, ¥a oo, (X Yol T
AUt T 909 & o v=a9 T £ T
n WETUT & RTT 9T A fE o, EfE
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HTOVT HeTHY ACTH AU 1, (F FEO9U
T 2 Tws A BT O wus
L

L 2 0F ARG & £ 20

2. no= OFT dwey P
1on, = 19T @9y B
4, ;= F 5 ﬁl-rﬂﬂ'i E Ny =

Lk AX 00 X3 )i (Xn, ) bBe w
irependent obaorvaticas from & bivariate
cantinugas distnbution,  Eer 7 be the
prociucl momenl corrclation coefliciont
and 1 be the rank ¢orrefplion cocfliciont
cemndied bazad on these B ohseivptions.
Which of the fallowing statements s
correct’

L. 1y = Oimpligg 1; 2 0

2 netimpliesr, =20

3. T = 1 rmplizs 1, = 1
4. ;= 1limphesr, =1

TR A V=6 + 8 F

2 (O (=1L, 2)FW ¥ = 8, ~ f +
& (SR { = 3,497 i I8 5
R AR & AT E W i=1,...4
FIT E(2) = 0, Var(g)=ai>n0
#, .0 & B. W7 I wieT T Wraahr

Oy — By
O+ By
LB

e Lak B

Consider a lnear mode]

=464 g forf= 1,2 and

rg = ﬂi - 1":"3 + E; . = 3.4 where
£ 's are independent with E{g) = 0,
Var{g)=c® >0for i=1,..,4, an
. ... 85 & B, Which of the following
parainchric functions s cstimable™
I
2. By — i
L4 &
48 % 0590

Know More




5T, TR X ~N{0.0 T A,,, UF giEA

57.

58,

58,

4-4-H

ey & T TR {A) = k<p B A
Il & &+l or s oft Iy

X'Ax Kk
I. 3 T o x
ol | p H
.H'A.E

3. xd;‘m.ﬁ'em( )

¥!

XAK K p-k
4. Sre ~Beta (3,5

IfX — N, (0,I) and Apwp 15 an idémpotent
matrix with rank (A) = k < p, then
which of the following siatements is
carrect?
X' .-l.l' Ji:
1. Y ~ Fy
x'a.!r R
2. X'x ok Fi p-k
rax
3. PTG -Eem( }

X4 X K p—
4. =T= Setn (2 ,

o+

PPIWR wiazsr A =1 Tudm wiE
Niz3) I TAT A & UF n(z2) NFH
F UF Riad (aaem femn oy & ot
gk #Y o @ & gmw w4
grfErFaT el !'-
S R i M
Hﬂ'mﬂﬂmm,%

l. I—F?_I'P+' '|:I-'a+ FJ']H

2. 1“{]14'4'11';"]'-'-':'!?;'}"

Lote (1-p - (2~ p) ~(p + 5

. 1— {1~ p}"— {I_F'J'}"'I'{I_F'_F-’]“

Qe <1 VWi=

A sample of size n (= 2} 15 drawn from a
popuiation of N{2 3 units using PPSWR
sampling scheme, where p; i the
probability of selecting i*™ unit in a draw,
0 <P 1 W= L ...N, and

EPL] P o= 1.

Fhen the mclusion probability my; is

L 1-pf —pf+ ip 4 p;}

2 1—Ap+ p - FLF;]H

Li- (- -(1- ) ~ (et p)"
4T fe e (= p " 4 (1= = )"

Si27 CISRAB—4AH 34
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tnternational

59, Tl 24 wany 2 =91F 9 Oy ABL

T b, B v wwhe A Reetaiag

3T A §
a, b, c,ad, bd, cd, abe, abed,
rafaf & & 5 7 v §eiE &

1. ABC 2. ABD
3. BCD 1. ARCD

[n a 2% experiment with rwo blosice and
factors A8, 0 and D, one bock contains
the following treatment combinations

a. b.c,ad, bd, cd, abe. abed . Which of i
following effects is confounded?

1. ARC 2. ARD

. BCD 4. ABRCD

el e w52 ot &l 3l e asfa
AT ST WA A [00 @ 70
Wi B¢ &I 20 W rady = @ amy §
qie Rl B 39T F 900 4 gEE 1000
3 ¥ @9 3H pad ¥E 9y ane O

Tt @ R R & s dew
520 &, & EW Faflr & 3RY asr &
aft #1 wEm & wiEy W
{conditional distribition) 4T 7

. Poisson (200}

2. Poiszon (100)

3. Binomia! (520,35)

4. Binomial {520,

In an airport, domextic passenpers and

passcopers arTive
independently according to  Poisson
processes with rafes 100 and 70 pew hoor,
respectively. If 11 15 piven that the total
number of passenpevs {domestic  and
tntsamational) arriving in that airpon
between 2:00 AM and 1100 AM o0 2
particutlar day was 520, then wha! is the
conditional distobution of the number of
domestic passengers artiving in  this
period?

1. Poissan {20}

2. Poisson {3K)

3. Rinomial (EEI].E
4. Binomial (52:1,1—";,)

Know More




ANT/PART - C

Umie-1

6. = B ()., TR Feanlt a3 dar

mﬁﬂ’ﬁﬂ'ﬁﬂﬂﬂﬂﬁ!mt:

(i) ", 20,8 n>1 & AT

':I”'h+1|ﬁh;lrﬂm nz=13d A

e 3% &l ar wwer mavaeas wi

[ ¥y

. Eaeiva R 7 ¥ 0ai= 8t 2ar

Z. E.H,u_ﬁﬂ‘ﬁlmﬂﬁH't

3. Tnziztiy % YA aRAETSS @6
Hhala &

4. Al ju, | <2 g 2 g0 513

# o | Y., u, UF HUTCHS
TRCITRE Hear &

it- L-H {uﬂ}ﬂ.&l I:E i B Eﬂqum ﬂr real
numbers  satisfying  the following
codibons:
{(IH=-1), 20, foralln > 1
(Dhtnss| < =2, for ali n = 13

Which of the following statements are
ftoessanly line?
1. ¥a.su, does not converpe in R.

2, Xar13li, CONVENDES I 7ero.
3. Xineyz Uy COBVETEES [0 3 nON-zero real
nurnber.

4 I u, 4l < E;l!, forall 2 =n <13,
then 3, 0,1 4, 5 2 negative real number

61 :ﬁﬁvsﬁ_sﬁﬂwﬁlﬁmﬂ'#

T TR B

I B T8 N Showa B @ s 2

2. B S/ N F FERS (T 8
o 5 IR

3. NS s EXxTIA D o saonig &

4. Wy NH S & Wenme (Ffen)
o, & ARRT B
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6l. Let.S be an infinite set. Which of the

foliowing statements are brue?

I, If there is an infection from S to N_
then ¥ is covmtable

2. 1f there i3 a surjection from 5 to K,
them 5 is countable

F. Ifthere i3 mn injection from N 10 S,

then § & couniable
4. 1f there is & surjection from N to 5,
ther 5 s countabie

AT 6 WS gl & A =
37 feaEd § W nom A dmoT & o
" eEd £, 3 p, =2, p; = 3.p; = 5, G
A & ofe

S={5n =Py —Haln €W, 2 1}, @ B/

F F-ar wOa gey 2

- EUp S = o

. Bmsup ., 8, =@
inflS <ccand Inf5=1
Hminf, .5, = 2

B 1 —

. Let p, dencte the n-th prime gumber,

when we enumerate the prime numbers in
the mcreasing order. For example,
Py = 4P =%, p: =5 8nd g0 on. Let
S={fh =P~ €M, n= I}
Then which of the following are correct?
I. sup S =an

2. imsupgag 5, = @

5. InfS < wand inf€ =1

3. Iminf, . 5, 2 2

. T AUV (0,19 2 2 1F AT R

TEAT # Ferw W ew 71

!

Jol2) = im0 galx) = —— . ZT 5

77 Auar 5

() 3/ A [, } TR, {0, 1) 4T
NEEiE O

(ADHTFR (g,} TFHEEHT (0, 1) T
Aty B

ad,

R Rl re O

L IDHEA 8§

Lo yaea kR chEer ¥
R e LRSI R A | i s i

a7 CISRM8—4aH— 3B
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63,

d=A-H

Forn 2 1, consider the sequence of
functions

1
£ = =, ga(2) = = on the
opext inteival {0, 1). Consider the
slatEments.:

(1) The sequence {f; } converpes
ariformly on (0, 1)

(II)The sequence {4, ] converges
uniformly on (8, 1)

Then,

. {1} is true

2. [i) i3 false

3. {i}is false and (11} is frue

4. Both (1) and {I{} are true

- fE [0,1) 9T {f,} d9a wraEw me
TR F WS W WO A b

(A) vx € R, {f,(x)} U FEAT HaEH §

(B) ¥THN (£} 0 H THREAW AERT
BT &

W g, (0} =Tl (~1*fix) ¥xcR.

L

. sup porn & T 7 [g, )R &

2. {g.) Th-TAw MRy &

3. {g,} Mg wileTor wY, u
HIVEE AT &

4. IM > 059 WHR B
Guix)l =M, vREN, YrER

Suppoze that { £, } is a sequence of

continuews real valued functions on [0, 1]

satistying the following;

(A} ¥x € R, {f,{x)} is adecreasing
SeqUEnCE,

(B} thesequence {f),} converges
uniformiy ta 0.

et gy (x) = ERa (-1 fiefx} VxeR

Then

1. {g=} 15 Cauchy with respect to the sup
NOTHL

2. {ga] 15 uniformly convergent

3. {@n} need not converge pointwise
4. IM > 0 such that

g2} s M, YvneN, YsER

B T f:[%.]]ﬂlﬁmﬂﬁﬂﬂm

87.
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gl BifE s B
glx) = flx)+ f{l/x).x €]L2]
[,21% uw BAxmerr W Baw wi g
% Iqf-iger oo e-er B W
(P, g) Y L{P, g} A e Rane, &t
i el 3o f & fre g

U(P.g} = L(P, g} Wt wvew &
2, 1Y 3T [ % faw g

U{P, g} # L(P.q) Pt v &
3. WP, ) 2 LP.g) 0 f ¥o Mt
4. UF{P.g) < L(P, ) ¥ { & Y o

Given f:|2,2] -» R, a strictly mcressing
function, we put g{x) = f(x]) +
f{ifx)x € [1,2}. Consider a partition P
of [1.2] and let (F(P, g} and L(P. g)
denote the upper Ricroamm som and lower
Riemann sum of g. Then

|. for & suslable f we can have IJ(P. g) =

LP. 4]
2. for a suitable f we can kave I/{P, g} +

L{P.g>
3. U(P. g) = L(P, g} for all chumces of f
4. U(F, g) << L{P, g} for all choices of §

£ & {0,1) 7T Ials 7T 599

HaFelr THA WA W g = F+if, 90

fF=-1% oy f W UNE NaEaE P

a.b € (0, )% & 2 Ierieel W

al T 7 O S § S e

A gl

|. A gla) > 0, & g WEHS (65T &
Hﬁ'ﬂﬁ__ﬂﬁﬂ'#ﬁﬁ'mn o [
9 AT

2, e gla) > 0, A garrafs Tay &
v 3dawE ¥ 39N wHeae @
A g 9T 9T T E

3. A gladg{b) = 0, 7@ gla), g(b) =
Rcg o & 3

4, A plo)g() + 0,08 gla).g(b} %
fex fAoda £




7. Let f be 3 rcal valued coRtinuossky

diffcrentishle  Anction of (0, 1). St
_g=f'+if,ilfhﬂﬂl'2=-—lﬂf'islh¢
derivative of f. Let a, b€ {(0,1) be two
consccufive Zzeros of F, Which of the
following staterments are necessasily rye?
I. IFg{a) > @, then g crosses the rea
line from: upper half piane 1o lowet half
plane at o
2. :i‘g(ﬂﬂt::!: (}, then g crosses the real
ine lerwer half plan: to lalf
plane at a : i
3. 1 glalg(b} # U,then g{a), g(b)
have the same sipn
£. It g(alg(b) + 0, then gfa). g(h)
have oppasile signy

6B. A # =gl aFRF A xn WEDE

ARNl 9% BE PR xR SR 4%
Flr,y)={Ax.y) & dFfa &Y Faz
(x, ¥y} x 97 _'.-EFI'EIiHITTFI' & ot
DF{x, y) & {x,y) 9T F ol NSRS WA
= | R"xR" s R & Y2 FOHTOT &,
oL

. W x o+ 0,74 DF(x, &) # 0

2, Hicy # 0,06 DFIO.y) = ©

3. B (x,¥) + (0.0) T DF{x, y} = 0

4 A x=0%yp=0, TLF(x. ¥} =0

82. Let A be an invertibic real 2 % » matriv

[xxfine a hinction - R < R* - B by
Fla, ¥y} = {Ax, ¥} whaclx, y) denotes
the inner product of x and y. Let DF(x, y)
denote the derivative of F at {x, ¥) which
1= a lincsr traosformation from BM =
R™ -+ B. Then

[. IFx 0, then DF{x. 0] = O

2 Wy =0 then DF{0,v) = 0

3. IF(x,y) # (0.0} then DF{x,¥) # O

Y Hx=lory=0, then DF{x, y) =0

6%, A=l % FRE - RIUF T & S

4-A-H

Finyl = (27 + 352 — 152 - 12y.r + ¥)
& A REr A g ol S = ({(rnyl e

R f TOE4; E-';;Iamu'i'ﬂ: Bt (X ¥)UT}, &Y
1. 5 =RN{(0,0))

2.5 R PEgat

20

0.

ELiS

TE.
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LSRR EBagwm ¥
4. R{S oty &

Let £: R* — R? be a function given by
flx¥) = (2% + 3xy? ~ 15x = 12y, x +
¥ LetS = {{x,¥v) € R f is locally
mvertible at (x, v)}. Then

1. § = R%\{{0, 0)}

2. Sisopenin B°

1. 5 is dense in B2

4. B*\S is countable

X = N, SATA% Yot o1 aeeaa wnd)
X 9T mctrics dy, d. 97 AEw e, AR
di{m, n)=|m—-nl,mn X

dy(mn) ==~ mn e x

T Xy, X, TR gfre waie
{(X.4.).(X.d,) % Td= & @

L X T %
X IR
3. X, OYeraa ofeey &
4, X, AYTTEAT wiiget #

Let 4 = B, the set of positive integers.
Consider the metrics d,, d; on X given by
di(m . n)=im=n|lmn e X

d-(m nj = |$— il.m.ﬂ £ X

Let Xy, X denote the metric Spaces

(X 20, (%, d2) respectively. Then

[. X iz complete :

P .-’I:'z_ 15 r:r:rmpiﬂﬂ

3. Xy s totally baunded

4. Xo i5 totally bounded

T R™ —+ R* & oGy 8 wfafy = &
T=T-f,® @75 &{| a8 A # &
il W A He g &




7L

T

7d.

73,

+-A-H

Eet T:R™ -+ R® be g linear tmap that
satisfies T2 = T — /.. Then which of the
following are trype?

. T is invortible

2. T'— [, is nat invertible

3. T has a real eigen value

4.T3=—I,l
2 03I 2 0 -7
19 1T 0 -1 3 3
M == :
b0 1 9 4 4/
111 ¢ 1 1
5 iy
hzl :l
i lFI'-'HTiErE Emﬁl
4 3

od BN A 7wl @ e owem

| BT 3% MY = b, S MX = b, HETH
B

I (e MA =, and MX = b, Bty &

J OAMAX =b, b, GO &

2 03 2 ¢ -7
let e ¥ 1 0 -1 3 4
0 0 1 0 4 4f
i T 1 0 1 1
5 3
T 1 ,
1= | [ and by = 3| Then which of the
o 3

following are trze?

I both systems MY = b, and MY = B
ErC [RCOTISIStENT

2 both systems MX = b, and MX = £
are consigbent

# The system MX = b, = b, is
COnSistent

+. the systems MX = b, - &, is
Ineorststent

T
H=[E 1 4]mﬁ|ﬂﬁﬁm$ﬁ?
-2 1 —4

M FT U NIRRT A 13 ar P
HH BTG Fog g 2o
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(AR

T4,

T4,

3

L M HIeHE W9e (X~ 1)(x+4) }
L M iiﬁ'il"qSlEﬂH{I-l.]’{.l'+4}I:
3. M Y¥FART (diagonaltzable) wfT #

_[__1
4. MU =2(M 4+ 30)

1 -1 1
let M = | 2 1 4].Givﬂnﬂ1m‘_li5
-2 1 -&

an cigenvalue of M, then which among the
follewing are correct?
1. The minimal polynomial of M 1s
(X~ 13(X + 4)
2. The minima! polynomial of M is
(X — 1)(X + 4)
3. M Is not disgonaiizabie

4 M= %{'M +30)

AR A IRTHF Aoy & Frmmt
Hﬁﬂ-ﬂmﬁ‘ra;agﬁ[x—ﬂ]ﬁ’rmﬁm#
¥ By e

3. A“ﬁﬂﬁmﬁﬁmigqa[x-u]ﬁ
4, U A¥ FaW & I a2 @
(42— 1) fgmriy &

Let 4 be a real matrix with eharacteristic

palynomial (¥ — 132, Pick the correct

staternents from below:

L. A 15 necessarily diagonalizabie

1. If the minimal polyromial of 4 is
(X — 1}°, then A is diaponalizable

3. Characteristic pelynomial of 4% s
(X - 1)°

4. I A has exactiy 1wo Jordan blocks.
then {4 — 1)* is disgonalizable

Av BF oA yafEE 3 omiw oo
TEFE o o et f oaRw
HARZ E) T{p(x)) = pla + 1) + p( x ~ 1))
#mﬂﬁm‘iﬁﬁi?‘:ﬁﬂﬁw
T &4 P, & AR wuw g =
fl.x.xz.r’}ﬂ?#iﬂﬁjﬂﬁqg TH= &
et ot 1w e i

Know More




75,

T8

Th.

T

a-A-H

22

|. detT =0

T =2V =08 T (T-2N 0
1L (T-2=0dfa(T-21* 2 0
4. E‘-IEE‘EIT-#E-TmHHE‘

Let Py be the vedtor space of polynomials
with real cocthicients and of depree at
maost 3. Constder the hnear map T: My —
P, defined by T(p(x)) =plx+1)+
nix~—1)). Which of the following
properties does the matrix of T {with
respect to the siandard basis 8 =
{1,x,x% x% of Py) satisfy?

i, detT = (I

2. (-2 =0bui{T -2} £0
=207 —obut{T~21¥ 2 0

4. 2 i5 an eipenvaive with multipheity 4

A fF M T nxn RO sogE 2
fagfr = (mok) tkxn & uR
A # O M & v WTleEAos A B, U
™ FEvu ¥ BNaMu=iu #® &
M Aagsm damam

I, rmank (M-dpu™)y = k=1

2 ran¥ (M-Aduu’ =k

3. rank {M-Aduu’y=k+ 1
4 (M — Auui" = M" - Atuu

et M be an n X n Hermitian matrix of
rank k, &k = n. If A % 0 is an eigenvalue of
M with comesponding untt eclumn vector
i, with Mu = Au, then which of the
following are true?

1. rank{M-Auxg" )=k —1

2, rank (M- lun®) =k

3, rank{M-duuy=k+ 1
(M = Juut)® = M = ANyt

i

gt R qF IS A FAA BEI
B 9wy gt &

YR = (2,00 w = (3, ;) W T@L B
A B Bluw)=rxy — Xy — o+
dx, ;& AT AR o, = (1,077
W=fueREBiw,, o) = 0L W

1. R #r yqaAr afl ¢

2. {0 F auaT ¥
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I pHEE
4,¢0.0) U0 {1, NW ERFT T ST IWT R

Define a real valued function B on B° X R®
ac follows. If v=(x,. %} w = {}.¥2)
belong t0 R® define B{u.w)=1xv, -
X1¥2 — Xp¥y + 4xzys. Let v = (1,0) and
let W = {v € B*: B{r, v) = 0} Then W
|, is nol a subspace of R”

2. equals {(0.0)]

3. is e ¥y axi5

4. is the line passing throagh (6.0) and {1, 1)

R’ 9% 3= gidund ¥57

thix.¥) =xy

{2, y) = 2 & Zrp + pF

Gy {x. ¥} = 2% + 3ry + 2¥°

uy Frer| Bt o =t & ooud
L Etwﬁzﬁﬁf

2 O ARd §

3. @ AW, T L

4. o @ &

T

78

Consider the Quadratic forms
EI{IJ-F] o I:l"r

QA y) =2 + 2xy + ¥°
Qy{x,¥) =x* +3xy + Zy*

on RZ. Choose the correct stalements fromm
hetow;

. ¢, and 7, are equivalent

2. @, and ()5 are equivalent

3. (}s and 5 are equivalent

4. all are equivalent

1nit-2

79. H & it Ew a9 et XY
H={z=x+Ily:y >0}
sEH®F TAT, W A 4 9 O 54

He 7

LiEH 1$EH

o
© oy

i —~ €N ']

41

E H




23

7%, Lat H denote the upper half plane, that is, . 82, B & 3% o w7 w8 B2
H e [z =y fy:y = (1} ST vt oo
For z & H, which of the following are true? R ] J
HEXS _ 2. SEH 2. wng £ 9 FAFR Soll §
- b 3. o0 U tanz H Rew Pl ¢
' * el 4. « UT tanz ¥ FPAwe Afey §
80. A fF PR var ll @w B2, Which of the following staterpenis are trug?

L. 1an r is a mevomorphic function on €
J. tan z has an 1solated singularity at oo

. T A zeCF AT [z <1, P

% ¢ H ¥ Apad ¥ 3 4. tan z has a non-isolated singularity at oo
2 ﬂﬁfﬂnmﬁ. T A fleosz)onto B
3. TR fonto gY, WY WORT FleM)onto 2 83. W o, <0y <~ <a;, BT AT X B
4. T [ is oncone ¥ Hr G W gE gt fF 1<a, <100 328
fl::E"'"I'E'E'E:IﬂHE-ﬂI'IE'E' t= 12 .51 #I?I'II] mm#ﬂm
U WA
8. Let f: € — € be an apalytic function. Then : ey -
which of the following staiemenis are S i peliciob et
true? o a; g B TSR T @FT B
L FIF{e)] < 1 forall 2 € €, then F* has et o B @
intinitely many 2erosin € 2 T iR 1< (<l o Y
2. [T f is onto, then the function f{cos 2} - B
I3 Ot EI“ 3
3. 1F £ is5 onto, then the lunction fle®) is LR 155 <5159 g HH
Qnio T’ﬂ'_’ﬁ
4. 1t f 15 one-one, then the function T ¥ |
f{z%+ z+ 2} is one-one ¢' e R -:1;] od
81, AT 1ARE G () = 1 42 4 27 83, Letay < ay <+ < dgq be piven distinct
. natural numbers such that 1 < a0, < 1040
T glz} = etz e W RER &% | foralii =12, ..51. Then whichof the
B & & ®lsr &F o0 sy #o tollowing are correct?

. Thereexistéand fwithI 57 < J <51
sabisfying g, divides g,.

4, There exists £ with 1 = < 51 such
that 2, s an odd integer.

Lol el f(2)] = oo
2, B gl g{2)| = o0

I, fYzeC:zl= RET R>0 F @AT

YREY J. Thercexists fwith 1 = § < 51 such
4 gHizeClz( = RDET A> 0 & TaW that @; is an even integer.
gi=ew & 4. There exist £ < f such that
la, — a;| > 51.
8L.  Consider the entire functions f{z} = 1 +
+ Eﬂ d —a L Fq - ¥ ;
z+z°" and g{z) = &%,z € €. Which of 84, T Y weE o ¥ AT AawqGrEr 6 &y
ihe tatlowine statoments are fruce? oyl T
ToEm L (2} = o= ;}TTT _Eirﬂﬁ:{ TR
2 UM wlg (2 = o i Al
3 F({e € €| < K] s hounded for | ELEATEEATE, T Sy
every A = 0 wIEN AT &
ogT iz e T2 £ 81 15 bounded for o g B vt w
oets S £ oy [ ﬂﬁ?ﬁ Rl S TR b :Tﬁ-_--n iy

- -H
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85,

4rfiald

LERCHAT T A9 Awd AT B
4. TR AwtG) =Y Aug11) %60 THET ALY

SE] Gaw i g aat At g o
H % TRF ¢

For any group G, let Aul{{) denote the

group of automorphisms of &, Which of

the foliowing are trua?

1. If & is finite, then Au(G) is finite.

. 11 G 15 eyelic, then Aut(G) is cyelic

I G 15 nfinite, then Aua{G) is infinite

. IF Aut(G) is isormarphic to Aut(H),
where G and H are two groups, then G
i£ Isemorphic to H

e L0

G & THFT 0T T HHE AW ¢ B i
HHWH.HHHT?‘#@FE#@
Foad g oMl h £ TF orderigl =m,
order(h) = n T orderigh) = v 89 7
A ¥ 3l & U e ae B

I G ¥e ¥HF & B

2, ¢ OGRS TE 8§ g%

Y, GH HAT % (infinitcty many) afihs

IGHAT &
4. G FA-HRS wHE & s

let & be a group with the following
property: {x:ven any pasitive integers m, n
and r there exist clements g and h in £
such that ordet{ g} = m, arder(R) = n and
order{gh) =r. Then which of the
following are necessarily true?

t. & has to be an infinite group

2. &r cannot be a cyciic groug

3. & has infnetely many cyclic subgroups

4. ; has to b2 3 non-abelian proop

v T R Uw T T Clel/Ocd 4 1) B
faFT 5 Ty sE oifer

. dim:. R =13

2. R & Th-01% &Y 330 Toranaar §
3. RUF FERAEY VINESS W (UFD) &
4. () R & FeE OTEAY B

36,

a7,

87.

B3,
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Eet 7 be the ring Tixl /{x® + 1). Pick the
comrect statements from bofow!

I, dimy R = 2

2. R has exactly two prime tdeals

i RigalJFD

4. {x3is a maximal deat of R

Fxi=x"-10sx+12AA S Firr & 2
Hid § FET TE

| @ 9T flx) FgFvia §

2. W Ui mE F3E% 18T fim) = 105
3 AT 9 m P TAEF AT fim) =2
4, [(m) Thd! 3 gt m & Tow waTowr

e JE &

Let f{(x) = x7 — 105x + 12. Then which
of the following are correct?

| Fix] is redugible over G

2. There exisis an integer m such that
f{m}= 105

3. There axists an integer m syuch that

fim) =2

4, f{m) is not a prime nusmber for any
intéger m

HlﬁﬁT.:rzﬁEHH*ﬂT.f=exp 5:-—:}
AR 6 K = ed). T & 2 88 w21
Hi’!'gﬁ':

|. CHT 87 TR o F, 0F ¥

oK) = KT o + id

2 LR HAF EFFT o8 A R
oK) =K

I QFEIRFE AT 50 A 9 B
Ko Erur £ #7 & 87 aasiET
ﬂ#ﬁﬂﬂ'{ﬁ}ﬂf

4, K R g 87 aawmiant «F e,
Fl{af) = af

Leta = ¥Z € Rand £ = exp (°F). Let

K = §{af). Pick the correr! statements

frorm boiow:

I. There exists a Held automorphism & of
Csuchthat oK) = K and ¢ =+ id

2. There exists a field automorphism o of
Csuch that a{K) 2 K




3%,

59,

@),

4-A-H

3. There exigts a finite extension £ of
such that K © 7 and oK) S E for

every field avtomorphism o of E
4, For ali feid simomorphisms ¢ of K,

eF(l) = mf

s & y= {2 herm 2 € {01} W i

1T SR ARE (().00)) =
Lraalx, = 3|27, i (7.4 f:X 2[00} 95 el
af ol {2 = B 27" I3RS
T & O e A o 7557 wyuw et

| fHAT &

2. fono B

3. f ane~leone &
1 preEa g

Let X = {{x;)izn: 3y E{0,1} for all { = 13
with the metric d( (%}, (¥)] =

L= — w270 Let 1 X ~[0,1] be the
ﬁlﬂﬂ:ﬂﬂn dﬂﬂﬂﬂd h}" f{rfji;__.l —

EEEL I.:E"I. Choose the comrect statements
from below:

. f iz continuous

Z. [ 1 onto

i. I is one-to-one

4. [ isopen

i fER o oow I A ¥ O
A=Maar ¥y F T FTOT 3, o0F
nzl & ATV, B ow v TEgE wus
WEHTaT B} A W & ST o7 1 &
L. AW SRFT "aeay §

1. ATOGNT B

A, A& 3T #

4. 4, R ¥ mggaq #

Let A be a subsct of @ satisfying A =
(Mn 21 ¥y, where forcach n = 1, ¥, is an
open dense subsat of B, Which of the
following ate correct?

. A iz a4 non-empty set

2. A iz countgble

3. A 15 uncourtable

4, A is dense in B

527 CisRM8—gAH—4
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T ZRe atfe srmmard)y e

TP HAIFLO F A B B

wirl=1+ Iﬂﬂ.}'ziﬂ = {1l +x}e I
1,yalx) =14 ¢%°
@ W § Fl Sla-FiE ¥ aasaa

THTRLTT TATTF B BiE7
L {6 + 1wy + {5 — O 0y = L0530, OFET
() ¥4 ¢, Ten s

2. (0 =) oy - vy L STET OO T
¢, T o §

3: f1'ft!":| = Yl Gl = v ) F L5 (¥a - 10,
HET €y, L @ C; ¥aiw Teads §
oLy vl F Lalva—nd 4, T8 0

GE Ezm e g

Three selutions of a certain secand order
non-hoinogensous linear differentiai
&uation ars

Wmixl=1+ IEIE,_TZ{I} = (1 +
x}e*t — 1, ya(x) = 1 + %2, .
Which of the following s (are) general
solution(s) of the differential equation?

Lo + 1wy + (6~ C1 )y — Sy,
where O and O are arbitrary constants

2. Gy — ¥2) + Co(ys — ¥3). where €,
and £, arv arbitrary constants

3Gl =) + Gy, —ya) +
EE{}FE - ,]"r]_]: Whﬂrﬂ EI.!' EE Al {:3 A
arbatrary constants

YOO =)+ Gfyys — ) +
Where Ly and ¢, are arbitrary constants

AT X € ITAMT plx), qlx). r{x) Heo0d 1 &
PTAR Tdd Ta= g & Aoeaw
FHET "+ p()y +a(x)y =rix)
Td B BT & 2w w4 o=
Rifes & & 57 3,00 = v ()3 (0) +
volx)yp () §aT oW ¥ SET y, EW oy, &
Y 4pxy+qxiy=0 F &S =
B TN vy (x) OF v () TR THermr Oy
AT §l e A O ow A osue
WISFS. T




2,

43,

4-A-H

£, BTy, 7T Oitwger | 7 #3080

Agr &
3, 1y, 1 OUT 1,3, + vp¥, O AR HTFEAT

3
9, sy T 1, B WL HEHWHTT A &

9T i vy F gy B WL HIHEA
g

1. ¥ OOy +gfxdy = ()} FEATF
FH=ad | gy, By + ¥ B L F
e £, FEl a, b € R TGOS TO0E ¥

‘The method of veriation of parametcrs lo

solve 1he diffcrential cguation y° +

p{x)y + q{x)y = r(x), where X E ] and

n{x), g{x).r(X) arc non-2ero conkinueus

functions on an ioterval f seeks a

particytar solution of the form YolXx) =

ps (X0 £x) + va(x)ya (x), where y; and

vy, are linearly independent selulions of

¥+ p(x)y + glx)y = 0, and vy{x) and

v,(x} arc functions to be determined.

Whick of the following stalements aré

necessarily true?

1. The Wronskian of p; and ¥, is neve
7ET0 in

2. 1y, Py and Wy T VY, aretwice
differgntiable

3. 1, and vy may not be twice
difterentiable, but tryyy + ¥, ¥; 18 (wce
difterentiable

4. The solution setof ¥" + plx)¥ +
g(x)v = rx] consists of functions ol
the form nyy + by + ¥, whee
a b & R are arbitrary constants

FemiE Ae wAEm oY A
y' iy =0 for x€(-11)
w(—1) = (1]
¥ {~1) = »'(1).

e B 3 #hT 3 $49 1 B

\ my AR A oA BRTES 8

2w WRauE A a8

1 Fewt yiwaftF A Fl—-11] #
Jifaw £l

4, yftwaides AW & SEHFR I
TiEey F

25

93,

94.

9%,

Latest Sarkari Jobs, Govt Exam Results,

Vacancies and updates on one click

Consider the cigenvatue problem
y' iy =0 for x€{~11)
y(=1) = y(1)
2""(_1.] =% }rr'[l):

Which of the following statements arg

true?

|. All eivenvalues are strictiy positive

2. All eigenvalucs are non-negalive

3, Distinct sigenfunctions are orthogonad
in LA —-1,1]

4. The sequence of cigenvalues is
bounded above

qIiaE FT WIEAT (IVP):

fu, +tup=u+LxeBRE=D

P T qy T Fi

i, (0,0) 97 ¥ faE ®

o, T MFREr T (xfu) = (64400
(007 97 HFEETORE &% T E

3. (x, ) B9 H# T ITHE-HIIAE R
g (0,0) & 7 I Wk

4. TRF O TEE (VR ET (0,8) T
yefad ol ge &), 3OS [T Nt
IeE Tt ol

Consider the IVF:

xu, 4+ gy =u+txeRtz0
TA ] B, St st

Then

1. the selution s singuiacal (0.0)
T the grven space Curve

(x,t, 1) = (F,£%, %) isnota
characteristic curve at (0,4)
3. there is no base-characteristie curve in

the (=, i) plane passieg through (0,0)

4. a necessary condition for the IVE to
have a2 unique &1 solution at (3, D)
goes not hold

A T OwAW ulxr i) IR SEEEH
AR (PDE} u, +un, = LrE R >0,
oir WEE  EET uﬁ;,t)=§ F
Hgw 0§, a5 WIS T EEE
(IVP] i

|. 9 UF B B

7, A EA 8

Know More




96,

3 A A amia g &
4 T8 gw ¥ fEast 4w o yihgmos
YT 9% 97 i a8

Lat u(x, t) be a funetion that satisfies the

PRE @ W +uu, =1Ly ERE>0, and
LA

the inttial condibins u(ETJE) = -EE- Then

the |VIF has

. only one olntion

. o sabulions

. an mmfmite number of solutions

. solutions none of which is

¢iafferentiable an the characiedistic hase
curve

f:10,1] = [0 3 srgfut e fiig
fix.) = x. & W1 & AW FHAd HaFo-0T

e Al BT T (0 D F AT

TG x4y = fx,) T A & Fpf

i 0 Bl

Tic L=“131:Ew.:]ffr(1}[-a’rﬁmf¥#

i & T &

I-ﬂﬁ:tfl,all'xm x, 9 MERENT g

2. %y ¥ERI B B », W, AR L 2 |

1, 'ﬂﬁ'ﬂﬂ!-ln'-ﬂf- 3T [€heq| < L], &
T ar &

4, 9 [x =087 F&F C» 0 F AT

[Emnf - fFE“TE

i g Pl

-

A=t o wix) e Ay mroT
v+ U =0
(BVE) wl0) =1
wil) =1

H WS FIW E| (BVP) B alfHg Haw
HivT&o 9 =0 F¥

Uﬂ;ﬂ

e, g =AU L, Erel -0
J,i ﬂ:-r I]+_LH::'I1 —E]',_f:rl,...,.i"lr—l
(EY P,

Hy = 1

Uy TET 9 uly) @ Wieswea s

o= f=0,.,N [01] & RAwms 2

T A= /N UF N T EHCHSR gofE

Bl ma T 78wl § e oo B

L (BVP), 1 FU abeR & R
Fi=ar!+hbFE WT &1 gy R FE
abERy w1l W SHNEL r g0 FER
T B (24 )t — 4p A (2 —h) = [}

U = =10 - 1) IE 1 5 s
TLA (2 +A? — 4r 4+ (2— R} = O
gl 21

j_xﬁﬂm%u

1. j A TFER b U,

Let a{x) sabhisfy the boundary value

probicm .
96. Let £:{0,1) — {0, 1] be twice continugysly W+ u =0, xe(01)
differentiable function with a unigue fixed (BYVE) TIEI} =r[:|
point fix, ) = %, Foragiven iy € (0,1) u(l} = 1.

consider the iteration x,,4 = f{x,) for

= .

HL = maxen,) |f {x}], then which of

the following are trug?

l. IfL < 1, then x,, converges {0 X,

2. xy convérges to x, provided £ > 1

3. The error 8, = x,, — x, satisfies
(€ng1| < Lleg]

4. [T f'(x, ) =0, then |g,,,] < Cle, )
for some £ > {)

Consider the finite gritcrence

approximation to (BYP)

H{|=

(R JANE ¥ L —II
[t _ p ] J-r:l. ‘I—l “La? T -
(BVP) { R S Ty e R el
A

=1

Here U is an approximation to i)
where x; = jfi, j = 0,..., N is a partition of
[0,1] with h=1/% for some positive
integer . Then which of the {ollowinp
are true?

A4-A-H
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98,

4-A-H

|. There 2xists a soletion to (BVF), of the

torm Uy = grd +hfarsomea, hER

withr = 1 and r satisfying {2 + ) -

r+i(2—h)=0
2 U= (rd = 1)/ = 1) where r

satisfies (Z+ Rirf = 4r+(2~-A)= 0

and r#F 1
3, W15 monGtonic in x
4. U i monotonic 1 f

¥(0) = 0,y(1} = 0 % UroH &t g0

waF M) = [ [V — (P dx
g7 feor =1 A@ftd o Te #2499 9TF &
ﬁ:‘mﬂ: k!5 e ﬁ airfifdq ey &

ﬂ%aﬁ.ﬁ'ﬂﬁﬁﬂﬁﬁmy-
U 9N &

2. wE FE seRdr wita WA g

3, T T AiRATAe g wiEa
oA &

4, ¥ 9F wRT ww §

Consider the functional

1 : ; .
Jiyl = 10°) — (¥")*]dx  subject. to
y{0) =19,3{1) = 0. A broken extremal is
a contiguous extremal whose derivanye

has juinp discontinuities at 2 finite number

af points, Then which of the following
statemeants are true?

. There are 5o broken extrémai? gad
y = {J i5 an extremal

2. There 15 2 unicue beoken oxtremal

3, There exist mare than one and finitely
many broken exiremals

4, There exist infinitely many broksn
estramals

J{x) = 0) = (1) = 0,5'(1) =5, F
OTAa #id §U GHAF
17} = {7202y — (") Jix & WA &

1, xB+2¢% —3x?

4 xT o fy* . G

2
3, x% xt—2x*
4. 1 + 427 — fx?

23

49,

100,

E{HD.

1G1.

[£1]
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flyl =

The extremals of the [ncuonal
[F[720x%y ~{3")? 1dx,
subject to y(x) = ¥y'(B) = y(1) =
0¥ (1) = & we

1 x® 4 2x%F = 3x?

2. x4 4yt — 5x*

I.ox* 4 xt -2
4, x%+ 4x% — gx°
e

o) =1 —2x—ax® + [[3 +6x=1) -
d{x — 3 withde,

# ¥l o X, A o(ap2) T A 2

1. 2 2.4

3. 6 5 3

If & is the solution of
plx}=1—2x—4x" + ['[3 4
8{x — 1) —4(x = )} p()dt,
then qﬁ[lugﬂj is equal to

1. 2 -

2. 4
3. 6 4 B

b= 1), 0= x=¢t

H{”‘”E{r{x-ﬂ. bty gl

H¥E ey wAYTET FEETeH HHE
T B i EE T a9 369
W # a0 A F

1. A = —x?% plx) = sinmx

2. A =—Zn% @fx]) = sinZnx

3, A=-—3n% o(x) = sin3ny

4, A= =4t @ix) = sinZmx

A characteristic nwmber and  the
corresponding elgenfunction of  the
homogeneous Fredholm tnbepral equation

with kermnel
xft—1), D=x <t

Knt) {r{x ~1), t<x=<1
are
. A= —mf, ofx) = sinnx

2. A ==2n" ¢o(x) = sin2nx
3, A= —3m% w(x) = sinInx
4, A= —4at, o(x) = sinZmx

Know More
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102. 323AA m & g geoaw 97 frag &t Unit—$
AT TEE o F e B v ol R
AT Bl W W o T e fmwr A i L fni‘l.-".fnﬁurfﬁmmﬁ
U FE W OdWT AT F B oA R B ST (0,2) 9 UEF wmA dnT ¥ e
T Rz @ s NSl Bt R AT gl 9N W ta i o ¥ R
sus FR wfew o R O awar o ;';r:'““’“"*‘m“'-“'-}' a8
TFa ¥ z(t] = z3 cos (wt ). ﬁ'g ol = | H = el §2
TF TftaS g8 A W A I F oaw . My 2T v w9
ga F9 T ¢ o soe Refa afn 2. My 2 THRIY T
fermr & femm @ & - ::'_:'Eiﬁf#
Pt = (@ sindle), 20t) + acos 608)). 3T 4. " THH %o A wireaRa &
fg, aTasmT o Ti-wHEoT 3“?" q
l. [Iin::t_f -+ [:g +- I{l_mﬂﬂlﬂ'ﬂ EME}]EI“E =) 193 E“W:IE-E‘ Ii,xz,"',xl s a ) |
2. uﬂ+{J—Igm o (wi)jsindt = 0 HHM—IEL? "';_mm‘:“'; ; {0,2)
Bl R il
1. ﬂ§:—=+ (3 + zgw?cos (w)lcond = [ ﬁ:‘ﬁ“g‘:mﬂﬁ ", mm which of the
4. u%*r(g-z.;.m 008 (a) Jensd = 1) ; ﬂ":iﬂ"ﬁ:’tﬁm
i 3. M, = 2 ndistnbhution
. Lonstder & point mass of mass m which is o Masa in distribetion
attached (o a mass-Tess rigid rod of lenpth /A :;;ﬂg[::]m »
a. The other end of the rod i made to e
move verfically such that its downward
displacement from the oriein at time ¢ is 104. 7Y B X, X, i d MO, 1) TERes
given h:r‘lzlfﬂ::f cos (it} The mass is HFI A S, =27+ 4-+12
MOYing in & hxed piane and ite position v 1 = .
vector at iime ¢ is given by nf_. ton o 2
F(t} = (a sind(z), 2(t) + a cos 6(8)), L= NOL M az1 ¥ Rw
Then l‘.h:-nquatiu:rn of mation of the point 2.8 T >0 F(I“—"—l' el =0, m-r 0
WIASS 8 ey
425 + forr
b a— + (g + gyw’cos (wt))sind = § C 2wy ey 1 ¥ A
s . |
2, ltd £ 7+ (g — 250 cos {wt)}sing = 0 % P{S" S0 +Vnx) > PY Sx)Vrem
: A ¥~-N(0, 2]
K. i . —= + (g + #iw%cos (willcosd = O
— 184 Let X, X, - beifd N{D, 1) random
4. EEF*'"{E—E{: % ¢os (wt) Jooss = variables. Let 5, = X7 + X% 4 -+ X2,
¥ = 1. Which of the following
SLARSIRETHS A0e Conteet™
. E“F ~N{0 1) forall n > 1.
2. FﬂrailE}ﬂ,F(l%--zI:.E )
r.l.—l- =
3,38 1 with probabality 1.
4, F{S 5H+\F’EI)—FF{F{I]'H‘IE.-
where ¥~N{D, 2).
4-A-H
27 CISRMB—EAH—SA
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i165. maonm waer-s & v als W 106, Ei:msid:al:a Maﬂinv chiain wilh transitian
(x.) 7t Bk i s faw, pftar P’“bahl'?'zl" me“ F gy by
¥/ 3 ¥ v pomolm &AW Fr=(ﬂ {2 -1;3)
MR A A ®A9 (((€5) Ik 1/3 143 173
KA A T T A 30 & o0 o For any two states { and 4. let p, | b denote
¥, the n-step transition probability of gomng
_ on3 from { to f. dentify correct statements.
I W5 d{) =) TF M, py; > 0 g " 2
2. @R d() = d() 79 pf]" > 07 N hrn“ N zfzm _
P >0 TE amz=1 & v SR e L
{mj () s ||mn—m:-¥" T -1|f|r3
5 MCE " >0 e > 0FE nmz ] 5 {n] 1/3
ﬂ;ﬁ'ﬂ!’ﬁ'ﬂ' d{[]._d“] - IT —+i I}lﬂ- = e
8. bt oy = 0 & OfgoTRdY & 07, A fF (xL X)) & R md 3o S
dfi} = 2{j) (comman marginal  dasteebadiony F e
195. Let (X.)} be a Markav chain with state Corr(X;.Xz) =0 FATT FLFH HofTw
WE_FHHH},”E,;I,HPH:J foicicas F1d £ a9 B & 8 wlE ¥ w=he |Jgt
the m-step transition probabilisy of going 22
from i to j. Let d(i) denote the peried of 1. F = SEH (0,1) 2 X, BUTX, Faeid B
= ki t{! E.'.;]-. Which of the fﬂ-“ﬂWiﬂg b g :ﬂ;fﬁ:n'[:ﬁj 3 X H‘iﬂrzFﬁTﬁ‘ﬂ' ?
statements are cormect? : g i
| . ICd{(i} = d{J) then Iimn_,mpfj] = 1) 3= ‘ ‘E[.:Wﬂ# -LO = n
T X, AT
2. Id(@) = ) then pi” > 0 and : :
(2 ]}[If 1 4. F=NQL1)=X, OUT X, ¥dd §
Pje ar 50me R, =
3. lf]i'i?} > O and F{ ") > 0 for some 187, Suppose thal (A X)) follows a bivanate
nm=>1, ﬂmd{;] d(}) distribution with common manginal
4 E o Lnj - {1 imolies J(i d grstmibution F oand Corrd,, X5) =0
i . W= Then which of the following statements
. are correct?
1. F=Unlform{l, 1} = X,a are
186. mwﬂmwpmﬁnﬁh U CD, 15X and X
AT 9 A independent.
if2 112 0 2. F = Bernoulli{f) = X,yand X, are
F=( g 1/2 1;"2)_ independent.
if3 12 113 3. F = Dnserete uniform §—1,0,1}1 = X,
and A= are independent,
Bl o o sarandt (o ¥ TR 4, F = N(0,1) = X.and X are
pi? i j St A el AR mdependent.
mﬁhﬂ A 40 1 WET AT #)
: L 108. X, X;. - X, ¥ 0F OXToEad A3 &
| . e A o faT pdf BT g
L Ly pin! = 2;'9.
2 lim,, . pt™ = e
3 li::: EE’ 1. Fﬂ{x}z{ % Dm—mrrﬂﬁ ;
- — — u e X
1. limy . piy = 1/3. -
FETH = 0. ol feldet A W Hia B F04

HEl £

5027 CASK 1 B—_gAH 5B
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| 09,

4-4-H

i [T, &, & & fo ooey &

% —-::E:‘,i.!n.lr',_ p & Toe geq &

3o X8 & AT 3oy g
HiFH= ¥

+. ——T% inX;. 8 ¥ R sfwan
M HFaT &

Lot Xy, Xy, o, X, be a random sample
tram the distnbution with pd o

(-l

fﬂ[xj= %-I-ﬂ : ﬂ{I'{l,
i,

otherwise,

where 2= 0 Then which af the following

are truc’y
. TH=s X s suffigient for &,
1

-~ Li=g nX 15 sutficient for 8.

T, &, iz a maximum likelihood

estimale for 4.
] : : ; :
F. == b=y (K is a maxinwn likefihood

cstimate for .

a3
-
i I

Wl FalA = xl. # € {40 6,) bty -g:

x| =2 =1 1 [ 7
6=t | 008 0.6 (03 | 005
g8, B2 A :]_1" (hA

T2 Hy: = B, T A H:8 =8, thr
T dA ! M AT s S
FUF HEY §7

L. &R 81T {x = 2) arelt 9dsqor
TRuid 0.05 ¥R & oE wE
sl e &

2. FICHR B (x = —2) FTel Tdeqor
gEut 0.05 ¥EN 7 TF FEA
favremay e ¥

1. ®FIET 87 {x = — 119 aiteqon
gl 3T M & UF gad
srfdaemel oiveror mEt &
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41,18

119,

4. Hi® 8 {x = 1} arelr wfiemor Tl
M=l IR &Y v T afiaeah
ufteror T ¥

X 15 a discrote mandom variable on
{24, -112] with pobability mass
functions FplX — x], & € {8,,8,} given
below

& =2l =af 1] @
¢ =06 0.05; 06| 63! 0.05
F=02;] 021404 02{ 02
The aim is 10 9 H,:8 = 8, aeainst
Hi:6 = 8,. Which of the fellowins
SLALCEICARS Are STHTeCT

. The test proccdure with critical region
fx = 2} is a most powerful 1est of size
0.6
. The test procedure with critical repion
[x == —2} iz a maosl powerful test of
size .05

- The test procedure with criticad region
{x = —1} t5 not 2 most powey fad dest of
IS xj7Ze

4. The test pracedure with criteal eion
{x = 1} 15 not 3 most powerful iest of
IS st

bad

A & (B e+ 1™ XXX, Uk
anw sed & & Bar anfRes a9
JEl Se R UFH NAT Waw 21 AR B
Xy < Xy < < Xy WO TR uied
BT A T Ea W e F R
100({1 — )% Ta¥¥aEsm Feow £

I. {—ﬂﬂ. I['!J _“!f-]
2 gy + ™ — 1,0

| |
Lo (X+2-1, x.-3)
4. {-":':"J-II _"I}

Suppose Xy, Xz, -, X, is a random sample
from vniform distribution on (8,8 + 1],
where 8 € R is an unknown peranreter.
Let Xy <Xy <<~ Xy be  the
corresponding  ordoy-statistics. Which of
the following are  100{1 - 2%
confidence intervals for 87
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1. {—o9, Ximy — al/™)
2. (Keyy +ati™— 1,00}

K )
3 (X + T—1. X.—%)
5. {—ﬂf"...fl _ﬂ}

112. AN ™ Y9-8l (f),6>00UT &
9F gwed ¢ B YR A FEr #
HE) &« =98 FET > 0EUT F >0
BT T b B A € owlE & w7
Tt 87

11wt B 0 & grisr wAlaa, o gad 32 - y
. . ¥ & I FTH FHOT SHTHESE
F &7 JeR &7 8 Ta0T aRias WY ,
_ 2. 0F TR ATA Y= Gaoma ¥
I‘,I:."".Il#[ ai-'|'=--I-lzl""i,ll-a;ﬁ-i'.:l'- ﬁ i _g
1 ifX >0 3. © O T gEb(EE) A)
5, =41 X, <G am 4. aldte ¢ gifer wom & W 47 O
0 ifX =90 ey u :
§ F HFAA = )
Ry = HRTT LI | XA |X] & FiE
112, Suppase ¥|# - Poisson (&), & = 0 and
Bl #T A A qﬂa:ﬂ A Tt &7 _ price densily © of & is given by
| 8;, 5z, S, AT 7 GAARA: 97T § {4y o £~ 2G5t whero o > O and
2. R., Ry.- R, TOAT OUT O40HA; ded B fi = O are hyvper-paraimeters. Which of the
i3 7z fodlowieng are rug?
s 5__{51' s = A o7 i [, Marginal distnbution of ¥ s
=T al s hypereeometrc
i T=5",5R F 90 F F ©Fd 9 2. Posterior distribution of 8 given ¥ = ¥
a7 m ;!ﬁ &1 15 Crarmma
3. T1% 3 ¢onjupate prior
R T T T i — 4. Bawes Ezfunﬂl.teﬁciﬂ for squared error
variabies following a common coniinuots logs funclion 18 ===
distribution F, whick iz syminetric sbout -
0.Fori= 1,2, n, define 113, o3 BT 8B Yo = Xoafio + 50
! if X >0 h EEL o :
bl 8. i Disple) = oL FTE @ ::ﬂ#ﬁa'uw
¢ ifX =0 RS HISYE X §F e W oldr el 2
o goE g HHEEA (0,11 H 8 &
H; = rank of |X;] in the set {1X,], - | X, ]} HE ¥ % Be 3 wnm gas fr
Whach of the [pllowing stalements gre . : Gl e
T 0 4 1
PR : v i 2. g it
: LR A T G
1. 5y; 5o, 5, are independent and o 0 o 1l
wicntically distributed 1 -1 B q
2. By, Ry, -, Ky are independent and 1T 1 0 0
identically distrabuted X ols & 4 aan| T
3. 'F:EEIJ"'-SH}“':IR= (Hll'"r'ﬁn} g 2 1 L
are tndependent -y
4. The distribution of T = L0, 5,R, does g e
not depend on the functional form of F A= le ¢ & |
4 =f T =
4-A-H
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LEJ.

A dsmrah D

I. ¥ & $At 9 F @A
F~(f1, 82, s, Bu) ATEAAT T

2. X & Al gwel & e g, 5 8 &
TOAAR AR MR f TS,
i ¥ i & AT HEEEwsy £

30X, & TG #/ X, Ueh dgET 9HE E

4, Xx ¥ FET A X, TF d5a7 qHL &

_onsider a linear model

¥awr = Kgualffsny + E4yq, where

Disp{e) = g%, for some o > 0. OCne
needs to choose the desige muatrix X such

that its elements take walues in  the
et {—1.0 1}  MNow, consider the
following three choices of X
1 6 ¢ 0
101 0 0
s ¢c 0 1 0
G Q0 g 1
1 —1 O 0
11 1 O O
Ky = i B T e A
o0 O 1 1
E 1 1 i1
11 -1 -1
i -1 1]
1 -1 1 s ]

Wineh of the folloewing statements are

trugy

F. o all three chotces of X
B=(5,, s B, 02)" 15 estimabie

2. For all three choices of X, 2. and ﬁj,

ine least sejuared estimates of 3,
and p; , arc uncorrelated tor ail { & j

J. X7 18 a belter choice than X,
4. X 15 a better choice than X

L4 X, XX FLLANGD DA Bt &

4-A-H

B EA O w=na ol i
L PXy > X 4 Xa 4 4 By} =2
2Py = Koy Kyg) =%
3 PlsinAy) > sin{Xz} + sin(X3) + -+ sinA,q)} =
4. PEINCE ) = sinfXs + Xy b0+ X )= i
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Suppose that Xy, Xq, - Xy are
{..d.¥(0, 1}. Which of the following
statements are correct?

LoPEXy > Xp + Xp + 4 Kyg) =

2. PLX, > XX X} = :::

3. P{sin{X,} > sin(X;) + sinfX:} +
et sinlXyp )} = %

4. Psin{X;] > sin{X; + X3 + = 4
X10}} =§

I T WAR Wt U0, 0 & 0L 5)

# FIFLOT FHT |1 REew S

o B op 0 < 1)3H FH & g

widFar & &3es Lo 21w B 9

0~ 1 ¥ Wl 9y T & o Bea &

&9 o T 7Er R

i E{l;’E#ﬁUﬁEﬁ#{i‘T’ﬂﬂ_
oA Y e ffraserahieEae
i) 16 | & ¥

2 w143 % W, &3 FTGEH vs B &7 F

3. o= 103 47 ATEA 16 B

4. % FE H OR, o7 Formee iy

Consider a classification problem between
twa  uwniform  disinbutions U{0,2) and
U{L5) Let m{0<nm <1} be the prior
probabricty ol the ¢lass having 7(0, 2)
distrnbution. If we consider the 0 — 1 loss
function, which of the following
Etalements are correct’

. For m < 1/3, the Baves® risk {i.e., the
avérage misclassification probabitity of
the Hayes classifier) is smgtler than /6

. For o> 173, the Bayey risk is
smaller than 116

. For @ = 1/3, the Beves’ rick is [/6

4. For all choices of n, the Bayes’

classifier (s umgue

-3

141

AW & N(>n) swEal fF wATRE & T
A R n(>2) PR R
ST B U0, DF X N ER F aRRos
AT Uy Uy Uy Y@ ST ¥ heth
SRz gnfr B oAl v o 2T b

W—k+1

—R
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[1h.

1.2, . N &l ry =0 =T ny =FL

k=23 NF a0 o5& (k- 1) Swsor

AW T I seeE T WEA, 69

| Zult sk & wH A afrefAa o
1 wiidFar © g

Y, veddl our gult e F e A
afEATYE o € wriear ey

MLN=L) E:i

qeel] gy ¥ Frafag 7 g it
suil & AF i 13 fr wlRE

o Y =1t
Mili-1} g"'

1. 9FEr 5w & wEaf@a g sty 2ah
F o1 g B oty Lo &

N(N—1 4

e

muppese 0 2 amms are drawn o o

popusation of A= n) units sequenitially

a5 Fol lows, A random sample

Uy Uy, o Uy of sl W is drawn {rawn

L'(0, 1. The k-th Elﬂr:lulul.iun LRt 13

selected if Uf, = :*é—kf1 R SR

whete n, = 0 and n, =number of units

selected aut of first £ = 1 wnits for each

k=23-- N Then

|. The probability of inclusion of the 2
upat 10 the sample 15 E

2. The probability of inclusion of the |7

n{rl—}_“r.l_

N{N~1)

, The probability of not including the ¥

anit and including the 2°% unit in the
H{N=-n}

N{%-1}
4, The probability of including the 1™ vnit
but not iscluding the 2™ unit in the

« A= 1}
sample is e

and 2™ unit in the samepic 18

ad

sample is

117. 9% wals oar 9w ‘ScdT A B, C AT

4-A-H

D @t o%F wlF faarda o7 faam £
WET HEA A T HE TR & R
hqF A, B W D & ‘odliwez ¥ fAav
a9 C F =@iH-3 F @0 @ M B
uw il & R

34

117,

118,

11%.

[19.

| Aot & e o ¥
2 FET T Mg §
3. wdiad 797 dagy &
4 A FART ¥ o gagu ¥

Consider 2 block desten with three Blocks
and four freatmrents A, B, C and 0 where
otily A and B are zllotted 10 block-1. only
A, B and I are alfotred to Block-2 and
enly O s alfotted to Rlack-3, Then the
resuliing plock destgn is

|, Heomplcte and not canncctod

Z_ incomplete and not balenced

3. balanced and cunnecied

1. neither haiancded nor connecled

R X vF yaATEs gehowar
T HEF YA g T A

it I:ﬂr”"‘ + ﬁxﬁ_]jﬂ’xu“";ﬂ:x} o 2
A gad O f0.0F a5 %
w0 7 & AT x = AfEw wenr gt

TIF
i
g

Suppose X i a positive mandom variable
with the following probabiliy  densin
function

Flx} = {-ﬂl‘.’.ﬁ'.'n_! -4 ﬁxﬂ“i)ehxﬂ"‘ﬂ;x = {0,
for &« >0 and £ > 0. Then the havard
function of X for some choices of @ and §#
can he

|. 2R increasing function

2. adecreasing function

>, a constant function

4. a von-monotaonic fepction

UH AATAOT d9 A ni= 1) FOEA HEEe
£ n ¥a4at ¥ e FF BOT =T Q@
HSYAA, afed 9¢ aiardr aicas =T
¢ &R v | & afE d3 # faaee
Xelar Bt & A &7 & awa oy &
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I_Frniﬁﬁvxﬂigamut

2 I n*ﬁrsxmrigmﬂ#amm
nﬂ?ﬁ“ﬂ-‘ﬂ?

.M nF T X oo | F oo
war g

& T n F WAC X F w00 @
wiow §

119. A parallel system has a{> 11 identical

&= i~

components, The lifelimes of the n
companents are independent identicatly
distributed exponential random variables
with mean 1. If the lifetime of the systern
% denated by X. then which of the
following statements sre true?

|, The mode af X is 0 for some 1.

2. The made of X is lgss than or equal to
n for all n
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3. The mean of X 15 greater than equal to
| for ail =

4. The median of X is greater than 100 for
SORE 1l

A R ABC ooEm A Uw AN ¥
Eﬂmhﬁnmﬁmﬂrﬂmmﬁg

£ T Tx— 10y + 1 ¥ TAREST
HET & WERar o B (x,y) S ARG &

T 9T FT B

. A 2 1

LW 4. I

Suppose ARC is g trangle on the xy-plane

with centroid 1), Which of the followingg
points can NEVER be a mimmizer of the
function 7x — 10y -+ 1 s (x, ¥) runc aver

the triangic ABC?
E. A 2 B
. 4, [}




