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Research Entrance Test-2016

No. of Questions : 50

Tyl @t €E& : 50
Time : 2 Hours Full Marks : 200
T : 2 g quilE : 200
Note: {1) This Question Booklet contains 40 Multiple Choice Questions
followed by 10 Short Answer Questions.
54 A9 YRaw 7 40 aRjiT F 10 Y I T ¥
(2) Attempt as many MCQs as you can. Each MCQ carries 3

(3)

(Three) marks. 1 (One) mark will be deducted for each incorrect
answer. Zero mark will be awarded for each unattempted
question. If more than one alternative answers of MCQs seem
to be approximate to the correct answer, choose the closest one.

AfHIYS TS gl H 8T B B YA B | T
Fegfse g9 3 (1) ofef &1 2 | Tlsh TTaa IET B R 1
g)%waﬁfﬂlm@ﬁﬁﬁﬁﬁs;raﬁfmﬁ

| R ULl 3 THIRED dhieqsh ey Tel Il B
fere g g1, at Fepeaa a8 Smv )

Answer only § Short Answer Questions. Each question carries
16 (Sixteen) marks and should be answered in 150-200 words.
Blank 5 (Five) pages attached with this booklet shall only be
used for the purpose. Answer each question on separate page,
after writing Question No.

el 5 (die) TgITT 99 B IS T g0 99 16 (HieE)
3H F B qUT 9@ S 150-200 §ET AT BN AR |
gas [ ga@ gies § & g @R 5 (dE) 9= &0 @ 39dm
AT & | T 099 6T IR U AU g 1, Uyd G ferga
P& T |

3 P.T.O.
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01. Who said- "l vehemently oppose the Pakistan scheme of vivisection of
our mother land. Qur divine motherland shall not be cut up.”

(1) Mahatma Gandhi (2) Abul Kalam Azad
(3) Subhas Chandra Bose (4} J.B. Kriplani

feRat el Ar- “H SRER &9 § A9 & faueT &t Qi - A1)
&1 faRiy Fxan €1 gAT 9dl ArgYiA owsl | fawed @ erd

(1) =ercar ed (2) HAGH HAW SR

(3) Qo T= Y (4) Sodto HUATH
02. Astanga-Sarhgraha is a text on :

(1) Astronomy (2) Polity

{3) Ayurved (4) Philosophy

SET-Tug fohg fawg = dea & 7
(1) @EeTes (2) ASTRA

(3) Srgds= (4) =4

03. Who was the author of 'Futuhat-1-Firozshahi?

(1) Shams-i-Siraj "Afif (2) Ziauddin Barani

(3) Isami {4) Sultan Firoz shah

FIEA-O-[HEUSRME %1 Igeh i o1 ?

(1) 9r-O-THIT ‘SThE’ PR ERIECCIENCECT

(2) gl (4) geaE [BasEne
04. The eight world Hindi conference inn 2007 was organized at :

(1} London (2) Delhi

(3 Bhopal (4) New Yourk
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0S.

06.

07.

2007 ® aTedl faea =) ST @El sttt fepar T e 7
(1} @¥=d (2) fEel

(3) AT (4) 4wk

The mobile Court in India is the brain child of :
(1}  Dr.A.P.J. Abdul Kalam (2) Mrs. Pratibha Patil
(3) Mr. Rajeev Gandhi (4) Justice Bhagwati

TR | AR AEE §6 AEEgA 2
(1) Sfo WqIS. o1gd Ham®  (2) ==t wfwn wiies
(3} =i weig el (4) =argHfd [Edl

When did the British Government appoint Sadler University
Commission for reforms in education?

e o gur Bg ffewr wyaR ¥ dsox Reafyaem smarr &
Prger far ?

(1) 1919 (2) 1917

(3) 1921 (4) 1935

The constitution is silent in the Directive Principles of State Policy
about :

{1) adult education
(2] living wages for workers
(3) free legal aid to the poor

{4) primary education tc children till they complete the age of &

years

S P.T.O.
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08.

09.

oy B Aifa PRye fgeral § Fe=efaiga § @ Gas anr o
i s & 7

(1) g farem

(2) =fhet = Fare A aagd

(3) wEt @ frges fafves wsmaar

(4) @Rt H i e 9= A% a8 6 ad @t ong T O A A

Who of the following organized a March on the Tanjore Coast to break
the salt Law 1n April, 1930 ?

(1) K. Kamaraj (2) V.O. Chidambaram Pillai
(3) C. Rajagopalachart (4] Annie Besant

z9H ¥ fpee o1lid, 1930 § He HA disH & f6U doiie ae g U
SR e fapem wr ?

(1) o HIHITA (2) dlosTto Frrayd e

(3) Hio TEFNUTETETH (4) Ul d@oe

Who said, "Rome is being drained of its treasure by trading with India ?
(1) Tiberins (2) Arrian
(3) Plutarch (4) Pliny

el o, “9YRd H AT Hiadh UH 37947 ShIuEm &g HT 1@

(1) A (2) uiad
(3) <A (4) feadr
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10. Which of the following newspapers advocated revolutionary terrorism

11.

during the period of Indian freedom struggle ?
(a) Sandhya (b) Yangantar  (c) Kaal

fafafaa 9 O 59 goreneest 9 adlm @refiaar gam-are o
THITHT TAFHarE o Japrard @ o ?

(a) Ay (b) g (c) HIA

Choose the correct answer from the code given below :
9 QU 1w gz @ gE wRS gu wd fawer g
(1) a b (2) a,c

(3) by (4) a,b,c

A sphere starts rotating under no forces about its center with angular

velocity components 2n, n and 3n about its principle axes respectively.
During rotation.

(1) each angular velocity component remains same.

(2) only second angular velocity component remains same and other
two change.

(3} first and third angular velocity components become periodic.

(4) all the three components change but resultant of angular velocity
remains same.

e IS SIS s b UG 9 Fe gUIE Uiy iarl 8 5 g el
& IR IHH HIPNG AT HAM: 2n, n 3T 3n B q=0 M 99 FHiE aor
SRITYT <T2f B 1 56 o9 & qA

(1) "o Hoftg A7 gep g @ar 2 |

(2) el S RO P Hed T TEdT & A9 SF aRarad e B
(3) werm AR gef Fiofra a1 e, sEdl & ST B

(4) TN FA BT AT aEE T IRy I afeors arafvefd ween ¥ |

7 P.T.O.
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12.

13.

14.

15.

If q and p are generalized co-ordinate and moments variable
respectively, then where T, V, L and S are the Kinetic energy, Potential
cnergy, Lagrange function and Hamilton's principal function
respectively.

af2 qefiw p wHe e PR ofie @3 v &, A owml T, V, LAl
§ e e Hotl, Rerfost F9f, ST %A 9T Bifeed @1 gen gl
B

. » ) N
(1) P"'a_q (2) P—@q
@) P=g, 4 P

If transformation equations from one phase space (q, p ) to another
phase space (Q, P) are canonical, then :

aid WE FAl AF (q, p) @ FEX HeA G (Q, P) H AT THERIT
ﬁﬁm%,@f:
W %, "0, @ 2, aq, B &, o, W o T aq,

The family of curves given by ¢ = constant and ¥ = constant in {luid
dynamics intersects at :

zg TAF & A) am A ¢ = [RYRi X v= R 9 u=fiE B, uE

787 &t ufgesfed wvd &
(1) 45" (2) 60° (3) 90° (4) 75¢

Stream lines and path lines become same when the motion is :
(1) Steady (2) Unsteady
{3}  Turbulent (4)  Lammnar
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16.

17.

18.

O @ 3T AT 3@ O @ STt B owe i
(1) Ferw ar (2) AN B
(3) faey g @ (4) AHFT &

HU__ is the maximum velocity in the plane poiseulle flow, then the

max

arrange velocity in the flow is given by :
TS A @igel vare d Afymas a U2 al gare H S
BT -

1 2 3 1
(1) 3U,, 2 Vs ) U 4 s U

The difference equation at the boundary point x = 0 of the boundary
value problem y -y =x, y' (0)= 0, y (1) = 1 by using the central
difference schemes for the derivatives when width of each sub-interval
18 0.251s :

STaehel IOTeh & fTT Bslie A=A WA &1 ST R g, EH1 A
T vy -y =x, 7 (0= 0,y (1) = 1 &7 &m0 x=0 YT 3T
GHIHIOT BT, STEih IU-3TaIe @l =isls 0.25 8 |

(1) 32y,+33y,=0 (2) 33y,-32y,=0
(3) 33y,+32y =0 (4) 32y,-33y,=0

Initial value problem y +y = 0, y (0}= y' (0) = O is equivalent to the
integral equation :

ORI "I G9ET vy +y =0,y (0)=y' (0) = O THERTT FHIHOT H
I 8

(1) yx)=-[, -1}y (B)de (2) yx)=[ -ty (0)dt

X

(3) yx=-[x+0yd (4 yix) =[x+ 0y de

9 P.T.O.
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19. The solution of partial differential equation :

20.

21.

(?u o

- F2—#3u=0 with u (x, 0) = sin x 15 :
't ax
o du au .
AT HAhAT AHIEHTT ’3_+2_+ 3u=0, S8 u(x, 0) = sin x &I
ct X
R
(1) sin (x-2t) (2) e'sin (x - 2t)
(3) e sin (x - 2t) (4) e?sinx

The naturc of partial differential equation

2 ¢%u ; 2 O°u 2
CO$“ X —— + SIN2x 4+ COS“X — =
a2 axry 8y3 X 1S
(1} parabolic (2) hyperbolic (3) elliptic (4) circular
~]'2 82 g 21] g
=X
OXry

(1) 9Xaad (2} offawas™ (3) dEbga (4) g9

The number of zeros of the polynomial P (z) = 2 - 42 + z- 1 = O lying
inside the unit disc is :

wpE fov & oMoy Pod 3g9% Pl =2-4z2+2-1=0% g0 ¥ -
(1) 4 2) 3 (3) 2 (4) 1

10
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22?

23.

24.

25.

dz
The value of integral L 1S

lz-x/2 2% Sin 2

j- dz

A Jy0a 2 g, P 9H 8

i L gy 2 3) zi 4) 0
(1) 3 2 5 3) =i (4)

A finite abelion group of prime power order is internal direct product
of :

(1) its subgroups (2) its normal subgroups

(3) cyclic groups (4) subgroup of prime order

S =i il T FivEa sTeieET g5 $E SHET JUHEA 8
(1) 8% ITEgEl *1 (2) TP A IS @I

(3) =R TRl H (4) TOR Hfe & ITEYEr &

Total number of elements of order 5 in the group Z,g @ Zg is :

HYE Z,;9Ls H FNS 5 gedhl H HF G T
(1) 25 (2) 24 (3) 5 4) 6

U (15), the set of all integers less than 15 and relative prime to 15 is a

group under multiplication modulo 15, Number of cyclic subgroups
of U (15} is:

U(15), 159 %A O o1 Gz SR 1S5S 99 STHedl @, o
Wigger 15% A9 UF G98 81 U (15) & =eh SUel $hi 9 & ¢
(1} 2 (2) 3 3 4 (4) ©

11 P.T.O.
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26. The number of cyclic subgroups of order 15 in the group Z;, @ Z,, is :

27.

28,

HE Lay @ 7Ly, H HIT 153 =ehig IUaqel H de 2
() 6 (2) 5 (3) 10 (4) 11

If A° and B° denote interior of A and B respectively, then :

afe ASfiRB® AR A°SIX B & d
(1) A°UB°=(aUB)’ (2) A°UB®=(ANB)’

(3] A°UB°>(aUB) (4) A°UB®c(AUB)

If © is a convex subset of IR”, then which one of the following is false :
(1) 1nt Q is a convex set

{2) € is a convex set

(3) intQ=0

{4) foranya € int Q@ and b €, [a, b] € int Q

A O, IR @1 3ol Suadesd 81, a B J & BN a1 e e

(1} int Q U%F IO@ GH=IH B
(2) Q U% I& A=A ©
(3) ity =0

4) f#d M aeintQ A bed B U [a, b ¢ int Q

12
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29, Let C b be a vector space of all real valued continuous functions

defined on closed interval [a, b], 0 < a <b < . If for { €C, ,,

-

i A

‘.”.3: U:‘”X)ll;zdx JJ, then

(1) (_C[a,b],ﬂ H,,) is a normal linear space but not a Banach space

over a set of all real numbers IR.

(2) (C[a‘b],ﬂ “3) is a Banach space over IR.
(3) (C[a_ b],ﬂ ]|3) 1s not a normal linear space over IR.

(4) In (C[a,b], || L) every absolutely convergent series is convergent.

HFT ¢ F=R (2, b]O<a<b< o QT 9CAMT @+ arafas =i

® Hfira'abi HAdl & dfzer Wy g1 afx feC,y B fag,

, 83
ity = (oo’ ax ), e -
1) {Clawpll ) 1R T e Y @9 & qog s &\ 7@ 2

@) (Clanpll ;) 1R 9T o s wm R

@) (Clanplly) 1R TF ctfrerer Y @ 7 ¥

(4) (Clapll ;) & wedn b stferaré St srfsrardt it 3

13 P.T.O.
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30. Which one of the following is false :

[1 for —1<x<1x=0

(1 f(x)= )]2 e % 1S quasi convex.
‘H for x=0

2 f[X] =4 % i o

(2) is quasi convex.
0 for x=0

x for 0<x¢<l
(3) f(x)= 1 for 1<x <o iSquasiconvex,
X)= {

x for Ozx<1

f
t4) ( 1 for 1<x<?2

18 not semi-strictly quasi convex.

Frafaa 5 9 &9 9aqd 8

l for-1<x<1x=0
f —
(1) f(x) {Qfor %2 B e I B
i) = M for x=0
(o) ®=7x et IEA B
0 for x=0
f(x) X for Q<x<1 5
Xl = € Sl B
(3) 1 dfor 1<£%<2 aH o il

J'x for Bexsl

]\_1 for T«x<2

aui-Regesht o1 Iga A2 B

14
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31. If Cis a closed convex cone in IR", then which one of the following is

32,

33.

false :

(1) C*is a closed convex cone,

{2) xeCea'x20VaeC

3) xeimteceosa"'x>0vaeC \ {0}

T

(4) xeintC' o« x20vxeC\{O}

e C Ud F I 9 B RCH, A R A T R
(1) C' UF 5 I 9ig B

2} xeCeoa’'x20VacC’
(3) xeintcaaTx>OcheC+\{0}

(4) xeintC*c::»uTXEO'v’xeC\{O}

. ; ni
The radius of convergence of power series 2. nlz" jg.
n=0Q

aTerie AR ZH'Z & AT T % o5 o

1
(1) 1 (2) e {3) - (4) O
1 1 af 1
Ifa>0,b>0,1~:p<m,—§+-—3=landab=—? then
P q P q
L 1 aP bl .
qE a>0,b>0,1<p<w, S +—5=1 gar ab=2_,2 qg
P q P q
. \ \ ; 1 1 1 I
1) af —po (2} a =pv (3 4P = pi 4] pa’

15 _ P.T.O.
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34. Theseries 1 -3 +6-10+ 15— ............

(1) is convergent but not absolutely convergent.
(2) is absolutely convergent.
{3) oscillates finitely.

(4) oscillates infinitely.

Aot 1-3+6-10+ 15~ .ciiereen

(1) rfrErd ¥ aeg gof s wE B
() ot sIfErd 2

3) Freaarem &9 & QA B
(4) I @Y " A FEH e |

dx

35. The value of !mi 18

2= 5
X)Xuz hl HIT &

(4)

LHla
WA

(1) = (2) (3)

A

2

36. The general linear group GL (n, IR} is differentiable manifold of
dimension :

AR TEE @HE GL (n, IR) P fafay smamat # sawmertE ®

; _ , 2
o Mg ML g @

16
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37.

38.

39.

40.

Foranyx,y,z€ ¥ (Mjand f, g, € ¢ (M) [Ix, gy] =

Rt ot x, y,z2€ X (M) 3R f, g, € o (M) & fem lfx, gy] =
(1) fg(x,yj+I(xg-glyf)x

(2) fglxyl+flxgy+gyf(xg

B) fglxyl+(xgyh-(yh(xg)

4) g yl+xgyH+y0ixg

The integral curves for the rector field in IR? given by

el 54
X:XQ&—.—(XEJSE is :

(1) Parabola (2) hyperbola (3) ellipse (4) circle
IR?H Gy dies X=x25xa—,~(xz)3§5 % HHET I 8

(1) 9&&ae™g (2) AfaEag

(3) T (4) Fd

fw=xdx+ydy+ (x+2 dz be 1- form in IR, then the exterior
differential dw is .

R we=xdx+ydy+(x+2dz IRY 1- &9 2 99 &7 IaHTHT dw T -
(1) dx A dy (2) dxadz (3) O {(4) dy A dx

Ifan open set U < IR is diffeomorphic to an open set U < IR then :

A T G W= U © TR @9 9g= U < R" Rk & ar -

(1) n=m (2) n>m (3) n<m (4) n=m+l

17 ~ P.T.0.
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Short Answer Questions
@y SN g9

Note: Attempt any five questions. Write answer in 150-200 words. Each

Ol.

02.

03.

question carries 16 marks. Answer each question on separate page

after writing Question Number.

Bl df 9ot & Se SfT ) gd® T SaY 150-200 AR H
AR | gdlF T 16 3l B B | T Y9 &l I T T W
ase HEAr REET g5 Y|

Derive Hamilton's equations of motion from Hamilton-Jacobi theory

in generalized system of rigid body motion.

gz fiz nfae & gawg P § - R |, e
H T B GHIRTET "9 B |

Derive the equation of continuity in cylindrical coordinate system.

fafefegape FrEeds o doar & THIST & FREE HIT |

Use the Galerkein method to solve the boundary value problem

; 1 2°
¥ = 1(755' +19X2), v (0) = 0, y (2) = O by taking the approximate

functionas C, x (x - 2) + C, x* (x - 2}.

| PR &
Z(?xﬂ;’zx"'),y (0) = 0,y (2) = 0 &I TALhA
fafir & wt v, sl uwiiEFHe %ad o ¢ x(x-2)+ C, % (x-2)

HHEHEE qOET vy =

18
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04.

0S.

06.

07.

‘ ‘ ) . 2 c0s30

Using the contour integration, evaluate the integral _[0 m de .
2n cos3H

FrLd HHIHAT H YA ST W, FHRA Jo F—dcoqp 0 1 WA

IR E
(a) Prove that continuous image of a compact space is compact,

e &0 6 $iae @9 & gaq ke, sibee oar 2

(b) Prove that continuous image of a connected space Is connected.

fog =0 5 sA9e A9 & gaq yRRks s9ees o &

Let G be a finite group and if p™ lo(G), then show that G has a sub

group of order p™, where p is prime and m > 1.

qie ausp Fivag =g & o991 p®lo(G), af fem A B G
Tch JUEHE, p™ HIT H 8, & poag & o m > 1.

Let X be an open convex subset of IR" and f, g : X — IR be differentiable

on X. If { is convex and g is positive and affine on X, then show that g

is pseudo convex on X.

A X, IR @ U Goll ST IYGY=IY & T f,g: X > IR, X 97
IAEAT 21 AR (39 ¥ g X A e o e R a9 o

W%%,Xﬁﬂmﬂﬁaﬂﬂ%l

10 . AP.T.Q.
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08.

09.

10.

Show that the n-sphere 8" is an n-dimensional differentiable manifold.

i @) 35 n- Mem S n-STar STaEAE 8 |

Prove that the zeros of f(z) = f (x + iy} =u (x, V) +iv (X, ¥), X% ¥ € IR,
i = [ 1 are the insections of the curves u (x, y) = O and v (x, ¥) = 0.
Also show that at a double zero of f {z) each of the curves u (x,y) =0, v
(x, v] = 0 has a double point and the two curves intersect at an angle

i
7
firs B3 BF flz) =f(x+iy)=ux y) +ivixy,x,y€ IR i= J1 B

9 @ u(x,y)=0 M v(x, y)=0 B =1 @og ¥ 78 0 REny
Wf&)moﬁﬁﬁﬁﬂma%u(x,y 0, vix,y)=0 @ fafsg

%ﬂﬂiﬁﬂ%%ﬂﬁﬁﬂﬂﬁ?@ﬁﬂm%l

Let © be the set of all invertible linear operators on TR~ onto itself. If

TeQSeL(IR",IR") and |[S-T||T"!|<]|, then prove that S and

€1 is an open subset of L (IR, IR"). Also prove that the mapping T o T

18 continuous on Q.
a1 0, "sfi safae W sraiEd (IR 9X) H gg=E € 3l @
v o it B afs TeQSeL(IRY,IRY) oi” is-T k)< | ==,

fg #1570 6 Seq 3l Q LR, IR") &1 gam qy== 21 ge o
fire @ fop ufaferser o, 0, @ 9¢ @ad B |

20
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Question No. Page for Short Answer

O He wg I & fou g

21 | , - P.T..
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Question No. Page for Short Answer

geT  HEA g Saia & o 9o

22
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Question No. Page for Short Answer

usd  Heq g Sodw & fou gs

23 ~ P.T.O.
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Question No. Page for Short Answer

ugq  HEAT g Il & e g

24
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