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INSTRUCTIONS TO CANDIDATES
(Use only blue/black ball-point pen in the space above and on both sides of the Answer Sheel)

1. Within 30 minutes of the issue of the Question Booklet, Please ensure that you have got the correct
booklet and it contains all the pages in correct sequence and no page/question is missing. In case of faulty
(Question Booklet, Bring it to the notice of the Superintendent/Invigilators immediately to obtain a fesh
Cuestron Booklet,

2. Do not bring anv loose paper, written or blank, inside the Examination Hall except the Admit Card
without its envelope.

3. A separate Answer Sheet is given. It should not be folded or mutilated. A second Answer Sheet
shall not be provided.

4. Write your Roll Number and Serial Number of the Answer Sheet by pen in the space provided above.

5. On the front page of the Answer Sheet, write by pen your Roll Number in the space provided at the
top, and by darkening the circles at the bottom. Also, wherever applicable, write the Question
Booklet Number and the Set Number in appropriate places.

6. No overwriting is allowed in the entries of Roll No., Question Booklet No. and Set No. (if any) on

OMR sheet and Roll No. and OMR sheet no. on the Question Booklet.

. Any change in the aforesaid entries is to be verified by the invigilator, otherwise it will be taken as

unfair means.

8. This Booklet contains 40 multiple choice questions followed by 10 short answer questions. For
each MCQ, you are to record the correct option on the Answer Sheet by darkening the appropriate
circle in the corresponding row of the Answer Sheet, by pen as mentioned in the guidelines given
on the first page of the Answer Sheet. For answering any five short Answer Questions use five
Blank pages attached at the end of this Question Booklet.

9. For each question. darken only one circle on the Answer Sheet, If vou darken more than one circle or
darken a circle partially, the answer will be treated as incorrect.

10, Note that the answer once filled in ink cannot be changed. If you do not wish to attempt a question,
leave all the circles in the corresponding row blank (such question will be awarded zere marks;.

11. For rough work, use the inner back pages of the title cover and the blank page at the end of this Booklet.

12. Deposit both OMR Answer Sheet and Question Booklet af the end of the Test.

13, Youare not permitied to leave the Examination Hall until the end of the Test

14. If a candidate attempts to use any form of unfair means, he/she shall be liable to such punishment i 1.,
Universine may determine and impose on him/her.
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Research Entrance Test-2017

No. of Questions : 50
W et T : 50

Time : 2 Hours Full Marks : 200

wAT : 2 §Ue quIfg : 200

Note: (1)  This Question Booklet contains 40 Multiple Choice Questions
followed by 10 Short Answer Questions.

=6 g JRAH ¥ 40 TGFE 9 10 @Y IwE H9H €|

(2) Attempt as many MCQs as you can. Each MCQ carries 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.

~mﬁﬁiﬁa@ﬁ%ﬁa=ﬁﬁ%ﬁaﬂﬁﬁmaﬁ|m

ust 3 () 37t 1 B | 9w T I & 1
TH) 3HF BT WA | Gdsh I U9q & ureis LA
gw)ttrﬁ > g9l & TS JHRTH I el Inl7 &
Fepe udia &, a1 Mesean 98 3 ¢ |

(3) Answer only 5 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.

dae 5 (d4r9) TgIEid U 3 Ia & ) TAE 999 16 (HIEE)
SF HT B qAT IAH I 150-200 SEI H &= AT AT |
=% foe g8 it # @@ gm @R 5 (Wa) gi & & I
STRAYEE B | 9EE 999 F Ieid OF AU 7 #, UeA #en ey
SIE HL

3 P.T.O
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RET/17/TEST-B 904 /Mathematics (Arts)

01. Who wrote Svapnavasavadattam ?

{1] Kalidasa (2) Bhasa
(3) Banabhatta (4) Jayadev
Ll IS GO b M BT A B

(1) @rferETa (2) T
(3) 9rTHEE (4) =T2a

02. Who was the founder of Satyashodhak Samaj ?

(1] Atmaram Pandurang (2) Jyvotiba Phule
13} Mahadev Govind Ranade (4) Avyankali

TN geTsT @5 g B & o ?

(1) STHEM 97T (2) whfeEm B
(3) WERT Tiaw e (4) HZiFHA

03. Who discovered the caves of Bhimbetka ?
(1) Paramananda Acharyva (2] V.D. Krishnaswami
(3} Rajendra Prasad Das (4) V.S. Wakankar
T Qe @1 |\ Reae & oo 7
(1) T e (2) .21, FEmEE
(3) U= gdE 4 (4) d1.09. drERTHRT

04. Umakant and Ramakant Gundecha Brothers are associated with :

{11 Dhrupad (2] Kathak
(3} Sarod (4) Tabla
FAMRIT o AR TR d@y & ey Had 2 7
(1) g7 (2) &HUE
(3) #A= (4) o

4
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RET/17/TEST-B 904 /Mathematics (Arts)
05. Who among the following is NOT a winner of Nobel Prize in
Literature ?
(1) Kazuo Ishiguro (2) Bob Dylan
(3) Rabindranath Tagore (4) Ruskin Bond
sfafa § @ @ afed § e guEr e T@t B 7
(1) o S (2) o9 fS
(3) AT AR (4) WA ==
06. In which State of India is Lomus Rishi cave situated ?
(1) Uttarakhand (2) Maharashtra
(3) Madhya Pradesh (4) Bihar
A Y F T e @ e o § Rad 7
(1) IsEs (2) HRIEL
(3) W WasT 4) TEE
07. Which of the following languages is NOT declared by Government of

08.

India as Classical Language of India ?

(1) Tamil (2) Oria

(3) Kannada (4) Bengali
ﬁmﬁrﬁﬂﬁﬁﬁwqﬁﬁmwﬁwmmmﬂ
qTeT ST S 9Te qel & 7

(1) afs (2) Sfear

(3) &S (4) Sl

To whom does the Speaker of the Loksabha submit his/her
resignation ?

(1) The Prime Minister (2) The Deputy Speaker
(3) The President (4) The Vice President
FFEST I ATAT @ras fha AT § 7
(1) 999 =31 (2) TEEHAT IUTEAH
(3) wregdf (4) SULSERT
5 P.T.O.
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RET/17/TEST-B 904 /Mathematics (Arts)

09. Who has been appointed as Chairman of the Committee assigned to
prepare the final draft of the National Education Policy in 2017 2
(1) Ram Shanker Kureel
(2] Krishnawamy Kasturirangan
(3} T.V. Kattimani
(4)  Manjul Bhargava

R e féI&ﬂ;rrpi%L 2017 T AQIET d9X & & fow nfeg 7y 3

37e7E] _
(1) W 2T A (2) FomET HEEE
(3) &1, 41, Hedmr (4) ¥ 9

10. Who 1s the author of 'Dast e Saba’ ?
2) Faiz Ahmed Faiz
J

(L} Sahir Ludhivanvi [
(2] Muhammad Igbal {4

Z1auddin Barani
(1) #eT giuarad (2) B AT B
13)  HEW® 3HA (4) fHsmzad= g

11. Which of the following statement is not true ?

(1} If domain of a function is countable, then its range is also
countable.

(2) The set of all real numbers IR is a counteble set.

{3) The set of all rational numbers Q 1s a countable set.

(4}  The familv of all finmite subsets of a countable set i1s conntable

sl G e 2 B o B 11 A

(1) ?ﬂﬁmﬂﬁwaﬂmmﬁ,aﬁmﬁmﬁmﬁa
s |

(2) EHE g @A R H AT TOHE E

(3) TEHET 9 HEral Q H HYEEA TOHE

(3 fEE EE wEEa & oadl qiifa Suggesdl w1 ayeE i
TR E
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RET/17/TEST-B 904 /Mathematics (Arts)

12.

13.

14.

Let f : IR - IR be a function such that f (f(x)) = = x for all x ¢ IR Then
(1) fis 1-1 but not onto.

(2) f{is onto but not 1-1.

(3) fis both 1-1 and onto.

(4) f need not be either 1-1 or onto.

AT IR - R T 8T 66 & B f(fix) =-x 8 x ¢ R & Q. 4 :
(1) f T B, UIx] SEBES 6 |

(2) f 3EBEH &, TR THH el |

(3) f U qUT AEHES 8 |

(4) OE d TE 5 { STesEd A T el |

Let G be a finite group and p be a prime number. The number of p-
svlow subgroups of G is of the form :

qE G U oRfG HYE § ad1 P s Sifawed d@em B p- Hell
IUNiHe Tl @1 HEr & w9 gr

(1) 1+np (2) n-p
(3) np-1 (4} n+p?

A Group G of order 35 :

{1) is abelian but not cyclic (2) is cyclic

(3) is non- abelian (4) does not exist
TP 35 SST F URAT TYE -

(1) arEfeas & uY asfas T8l

(2) dAERFS 8

(3) ™ ST #

4) Ha T ©

7 P.LO,
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15. If pis a prime number, then the splitting field over the field of rational
numbers, of the polynomial x*-1 is of degree :

o7E pusp ANFY @l g, 4l ufiEg d@Emet & 89 9T S 9gTe
x-1 % g &9 &) 3l 8rh -

(1) p+1 2) 2p+1

3) p {4l el

16. Which of the following is correct ?
{1] There is a field of 35 elements.
(2]  There is a field of 48 elements.
(3) There is a field of 64 elements.

(4} There is a field of 80 elements
st § | AF-A1 F99 HE B 7
(1) v oar &= & By & 35 93 2
(2) ek UET e B e e 48 @ ©
(3) U uH A B e B9 64 @EE E
(4) e omr A= B e w80 "I £

17. Let A and B be n x n matrices such that BA + B? = - BA? , where 1 is
the n * n identity matrix. Which of the following is always true ?

(1) A is non-singular. (2) B 1s non-singular.
(3] A + B is non-singular. (4) AB is non-singular.

OTAT A A1 B nxn 378 B AT BA+ B =1-BA°, S8l [ nx n o9

yrege ¢ Fre | @ R we B 7

(1) A Ao B | (2) BN & |
(3) A+ BBFIONT | (4) AB ZeRHI1g 2 |
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RET/17/TEST-B 904 /Mathematics (Arts)

18. Let M_(K) denote the vector space of all n x n matrices with entries in
the field K. Fix a matrix A = (z;) € M_ (K) and consider the linear map
T: M, (K) - M, (K) given by
T(X) = AX
Then

Wﬁﬁmn{méﬁkﬁuﬁ:ﬁaﬁﬁgﬁmﬂnxna@@aﬂmﬁz
A1 R F3dT B 1 OF SNE A = (@) M, (K) P Fex &Y, @ aw
AERE T: M_(K) - Mn{mﬁfﬂx:ﬂxﬁﬁmm%,tﬁ:Waﬁl

SERE

(1) Trace(T)=n Zﬂ’rj (2) Trace(T) = Ei: zl‘ffq
i=1 1= I=

(3) Rank (T) = n? (4) Tis non-singular

19. Let V be a finite dimensional vector space over IR. Let T V5 Vbea
linear transformation such that rank (T) = rank (T7). Then which of
the following is not correct ?

o BF R 9% V o uftfa fadfm afger gEite € qur T Vo V U
Ve WA B qer S (1) = St (1) 8 J| P ¥ | e e
qel & 7

{1) Kernel (T% = Kernel (T) (2) Range (T?) = Range (T)

(3) Kernel (T) N Kernel (T?) = {0} (4) Range (T) N Kernel (T) = 10

20. Let X be a metric space and f: X — IRis a continuous function. Let
G = {(x, f(x)) : x eX} be the graph of f,

Then :
(1) G is homeomorphic to X x IR. (2) G is homeomorphic to IR * X.
(3) G is homeomaorphic to IR (4) G is homeomeorphic to X,

9 P.T.O.
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il & f ul B f el W A e e g e mm e e - o B

q47 {3 X U qT9eR @HE & 997 [ X — IRUE Tad BT & | g1+
G = !x, f(x)) : x X} {367 W@ &1 & ¢

(1) Ga=n X xR 9adl &1 (2) Gaur Rx X #A&d &)
(3] Gam R BHET E | (4) G X TEET S

21. LetX = {a, b, ¢} . Then which of the following classes of subsets of X 1s
4 topology on X 7

AT X = {a, b, ¢}, aa Frfafaa # & SF X 3ugg=ad & a0 Xu4?

TF A & 7
(1) ¢, fal, b} X (2) 16, ia bl ich fa,bl, X!
(3] i¢.a), {a.bj, X | (4) {g,labl, {b,c), X|

22. Everv finite Hausdorff 1s :
(1) a discrete space (2} an indiscrete space
i3} notaT, - spacc {4} notaT, - spacc
(1) s g gufte (2) ue fafas anfe
(3] T, FHftT q8 (4) T, qHite TE

23. Let M denote the family of all Lebesgue measurable subscts ol IR.
Which of the followings is not true ?

[l:l ﬁ:,aﬁu_, & M = A;u 1"-"L2 o M

2) A,A, eM=A NA, M
(3} If the Lebesgue out measure of a subscet A of [ 15 ZC10, then

Ae M.

4y A ¢ M for each neli, then M IH r;__j-'h 'ﬁ%’”i-'f..l, where m

¥

denotes the Lebesgue measure.

10
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a9 it M, R & @il 9 AoRfEE # ggegeEEl & eYe H

YEfA & § | a9 Frefatad § 8 @ 9 T8 8 7

(1) ALA,eM=AJA,eM

(2) ALA,eM=ANAeM

(3) =% fFfl R & STag=ad A X A aFHed A S E,
9 AeM

(4) 214 AnE M% I%fq mn EMN,dHd m{Q|A"]:imEA"} Elg:f m
AT FAT H R@mar B

24. Let X be a normed linear space consider the following statements.

[:IfX is a Banach space then {x ¢ X :|x|= 1} is complete.

II:1f x ¢ X: |x]= 1} is complete, then X is a Banach space.

Then :

(1) Both I and Il are true. (2} Neither | nor Il is true.

(3) Tis true but II is false. (4) 1II 1s true but I 1s false.

qHH #if X U Ar2 @i Wy 2 Mefeied soel o e
éfﬁl[’. |

LAiE X aFes @9 8 a6 xe X: |x|=1 gt &1

LA x e X: [x|= 1390t B, &1 X &= €49 g |
(1) 1 aur I =1 981 &

(2) Iaur i & & 3 off 9dt 7 &)

(3) 1 & &, I o B

(4) 11 el &, 1 Tad 2|

11 P.T.O.
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/2

25. Let I' = fa = (a)yy, ¢ 8, € ¢ and {Xlacl =fal, <=} and

ey i |
! 13:{"?&:—:1;” B e O k=t [ak|€ e
3
Defineamap T: 1« -» [ as
i a4, a5 d,
l a = '1'__.1 \ -"-""E'__l.,_._;-,,,_._.......}
[ ) P 9792 23

Which of the following statements in true ?
i1} T is discontinuous linear map.

(2) T maps > anto £,

(3) T exists and is continuons.

(4} T is uniformal continuous.

HT ﬁﬁfzzfa=(ak} 18, e € and

k>

. l¢2
ZWHEI -—|Ia|l|_j=::-‘:}, AR
k=1

¥
)

L sup .
ff-sa=[ak}i‘2] '8, € C 137 [a,]| < o}

DefineamapT: [* > I as

a, a, a,

Tia)=1a,, 5?? ............ }

FoT T SUEE 1 a9 BE-A1 HYE dqel § 7
(1] T W 3rdad (fEd wed €|
(2) T A B & 4= H ATeSEE B ¢ |

(3] T F A T aAT g8 @ad E |
(4} T TH HHEE: §ad © |

12
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RET/17/TEST-B 904 /Mathematics (Arts)

26. Let f: IR — IR be twice differentiable function, with f(0)=f(1)=1{"(0)
= 0. Then :

(1) f' is a zero function (2) £ (0)=0

(3) f (x)=0forsomex e (0,1) (4) f never vanishes

qET BF 2 IR o IR UF 3 a1 Haad: SEdedE Gad o
f(0)=f(1)=f'(0)=0 T :

(1) 9% o9 &

(2) f(0)=0

(3) TFHET x e (0,1) & T f(x) =0

(4) f ®d ga =E e

27. Let A be subsetof IR, A #¢, A » [Rand A is closed, then A is :
(1) the closure of interior of A (2) a countable set

(3) acompact set (4) not opoen
g‘%‘ﬁ R A, IR%I U JUEY=I B T41 A#¢,A» RIA €YD &, T A
(1) AD idRes H Hap &1 (2) T TOHE YT B
(3) UH Hed Y= ¢© | (4) faga =et 81
LW L1 W |
28. Let P> | then um Li—p o H"F; 15
li i+i+ +L %
Ul % p>1, a9 Im | p¥oph.... S B
1 L
0 1 @ e
3 — i s
@) 55 @
13 P.T.O.
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29,

30.

31.

o

The radius of convergence of the power series Z
=]
-~ o o= 1 5
e Aol L A afwEn B @
=1
(1] 1 2) 2
(35 O 4) =
The residue of the function {%H]J at 2 =-118:
PJ.?-"
(Zap T2 =-1 CAlRC: CE
(1] ¢! (R 2c?
B 2¢ 4) 0

The real projective space IRP" 1s :
(1) orientable if n is even.

(2)  alwavs orientable,

(3} not orientable il n is even.

(4) alwavs non - orientable.
grATaE SiEed 79 IRP: B
(1) siftuggs 4t n @9 €

(2) & SRT=ad

(3 afro=ee wél afs nog9 B
(4} R ATH- s

14

|

n]ﬂ

X s

BHU RET Maths

904 /Mathematics (Arts)

Download NET/GATE/JAM/BHU/CUCET/PhD/M Sc Entrance Que. Papers at www.pkalika.in



[P KaikaMaths] [15] BHU RET Maths
RET/17/TEST-B 904/Mathematics (Arts)

32. Which one of the following statements is not correct ?
(1) Every smooth manifold satisfies the first axiom of countablity.
(2) Everv smooth manifold is locally connected.
(3) If a smooth manifold is Hausdorff, then it is locally compact.

(4) Every smooth manifold is para compact.

o1 § & i wet wdf ® 7

(1) uedeh @y Afrhles AfedhrT Be Hs<ad H o 2 |
(2) 9% VY AfTEES diwa T8 ¢ |

(3) afx uh wper Afeiee e@Esis & O g8 el FUAE 2
(4) udF ey Afadies IO FFC B

33. Which of the following statements is not true ?
(1) The Lie bracket operation is IR - linear.
(2) The Lie bracket operation is not skew — symmetric.

(3) The Lie bracket operation satisfics the Jacobi identity.
(4) The Lie bracket operation satisfies
(X, gY]=fgX, Y]+ (XgY-g(¥iX
fr & 9 @i @l 98t ® 7
(1) & Fhe IRIEF 2
(2) i she wg-fanfes T8 2
(3) < FFe SR smERfedt F AR HET ¥
@) ot Bz wge FTE
(X, gY]l=1g[X, Y]|+fXgY-g(¥OX

15 P.T.O.
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34,

35.

Suppose {: D~ € is of class C' on some open subset D of T". Then
f 1s holomorphic on D if and only if :

AT D 0 UF & COH B &, Tel D, o # s fagd
SqEYET B ad f, D § St avi Y daw adr e A

. cf

[].J T =[}, }{#1,2, ........ ; Il
A
i f

Wy == Ko=1;2 ... ; T,
0 g

5 aft af -0 K=12

(3) ook ggk T e 3mSR 1
S | & f

[4] ~ k= o=k i'x—'].lg, ....... , T
5 [ 8

(1 2]
For the Problem : Maximise LX{J-XE“) subject to x, + 2x, = 100, the
optimal value is :
5 3 _ ;
Rl & R stedan (x| e ergEd x - 2% = 100,
Adig= a7 ¢ :
100 N §
) 3 2] 100
30 2000
3 = 4 =

16
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x, 0=x21

36. The function f (x) = {1. 1<x<?

(1} Convex

(2} Quasi- convex

(3) Semi - strictly quasi convex
(4} All above are true

x, O0=x<1 _
BT LR = 0y, 14x<2
(1) =Haed (2) STHI-FAR
(3) W Regesh wrdl-Fwea (4) SUdEd H @d @El

37. The partial differential equation
f(x,y,uyyu +gxyuu=h(xyuisa:
(1) Linear equation | (2) Semi-linear equation
(3} Quasilinear equation {4) None of the above

Fr=t arifars sTashee geeer B3 2

f{}{, ¥, U} u;+g[:{r ¥ U}U‘I= h{X, ¥ Ll}

IUTE gEERTeT &

(1) Ias FHIFT (2) arEftas AR

(3) #FaTHr Iasd FHIFHTT (4) IUUFS H HIZ AL

38. A solution of PDE

gu. 2u (ouy (ou)
+| ==~ | —4=0 represents :

X T ey \ox,) \dy)

(1) an ellipse in xyv - plane. (2) an ellipsoid in xyu space.

(3) a parabola in u - x plane. (4) a hyperbola in u -y plane.
17 P.T.O.
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ftogloto FH FHIYH &

(1) s xy GHa (@) 9x Sega

(2) TH xyu H TWE T HITRR
(3) " u-x THES (@F) 7 YA (SgaeE)
(4) Tk u-y gHEA (<9) # fqemeifed (eragzaten)

39. For an irrotational motion of a fluid, which of the following statements
1s alwavs true ?
[1) The vorticity vector is zero.
(2) The vorticity vector is non-zero.
(3) Divergence of velocity is non-zero.
(4} Divergence of velocity is zero.

29 % ITEHE N & fau v § 9 #i9 ewam 9w B 7
(1) el et g9 B |

(2) TSt ey = e B

(3} 7T 1 SEATHE A TE B |

(4) fa # sEaCR 3 B

40. The complex potential of a uniform flow U making an angle o with
X-axis 1s

Aad ware U off & x-axis @ o 0T G461 8, IHbI @iy

eI 2 o
{.H' U,E_;‘ ‘!'-,“: [2} Ue!-: -:.-_:
(3} o= [RNTHEL (4) - Ue'met-

18
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Short Answer Questions
Ty I FeT

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

O1.

02.

03.

question carries 16 marks. Answer each question on separate page,
after writing Question Number.

Bl Ofg medi & S4¢ ST | U® F I9Y 150-200 v H
T | 90F 999 16 bl Fl & | Idh 999 &l I AT I 97
03 e et 9% Y|

If G is a finite group with O (G) = P, for some prime numb{;r.p then
prove that, the centre Z (G) # {€}. Hence show that O (G) = P* implies
that G is abelion,

af% G has Fegd Gy=g & @ O(G) = p*, Tl p U a4 A
2 g e FRT B Z(G) 2 (e | STNE T H IUBE HIA 0
faazd 6 afs 0 (G) = p? a G udiftmT 2

If R is a commutative ring with identity and M is an ideal of R, then
prove that M is a maximal ideal if and only if R/M is a field.

afs R Fgefeq 1 & aen 38@ TH gHe UAA= & a1 M, R &
amefegs B @ fas St M ARRwe ad g Faw asf g F4iE
R/M &= & A |

A 0s30

Using the Contour integration, evaluate the integral -,[—__5—4:31_158 do.

1= cos3d
FT A 1 AN F g, WA | d0 @ HH

" J-4cosf
BT

19 P.T.0
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04. Let X be a non-empty convex subset of IR and f, ¢ : X - IR be
funcuions. If f 1s non-positive and convex and g is positive and convex,

4 ; :
then show that “= is semi-strictly quesi convex.

i

AT X U -Gt i IUagead & IR &, o £,g: X — IR
4w € Afg 1 e Qifsfea aur saw, qon g difntea T s

ﬁﬁwﬁgm—mmm%,

05. (a) Describe a smooth structure on real projective plane.

Pl AifEET wE § w1g wEEy S ATl S |

(b} Let (M,g) be an n-dimensianal para compact Riemannian manifold.
Prove that it always contains a unique metris symmetric

connection.

qET (M,g) T n-fasda fmifaae 8dieee &) fas #ifse % az
EHoN U fafare fifes folifes w99 w@dar 8|

06. Define a topological property. Prove that compactness is a topological

property.
ZrgreT A WTIE 2 |

07. Prove that a subset of IR is connected if and only if it is an intervel.

fir 5T i R &1 1E ITogead #waes s o faw @it #
4T g€ T S ol |
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08. Define a normed linear space and a Banach space. State and prove a
necessary and sufficient for a normed linear space to be a Banach
space.

smie Sifas @ @1 qur a7 | O AEeTT
Tyt oid A 39 S W aadl & o# f[Ea qon 39 s
Hifora |

09. If both the ends of a bar of length as are at temperature z€ro and the
initial temperature is to be prescribed by function f[x) in the bar.
Then find the temperature at subsequent time t.

% o3 Bras A st B 3 Rgell © aEE T & ae
foraast e a , e SHE AR daaHE f(x) 8 TR © | 3%
g TR t 97 IEET aTIHHE S i |

10. Describe Euler’s equation of motion for incompressible inviscus fluid.

AT F qaaa ST 7 a9 S §e gt gAtaeEny &9 % oy
ST HITT |
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No. of Questions : 50
WAl Rt &A1 : 50

Time : 2 Hours Full Marks - 200
ame ; 2 R quTlE : 200

Note: (1)  This Question Booklet contains 40 Multiple Choice Questions
followed by 10 Short Answer Questions,

T 997 gt A 40 aegfss @ 10 7Y Sl use ¥

(2) Attempt as many MCQs as you can. Each MCQ carries 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.

HUwd agfre geft & e H0 & TEE & TR
agyfs usd 3 (=) oft @ 2| gd@w T g @ Rio 1
g)mww:meﬁﬁﬁﬁnﬁwmﬁ

| g 9T & THIeF Jepleqss Iwy g8 IGT &
Fene geiir &, ) Preeeaw g8 It 3

(3) Answer only 5 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.

Faet 5 (V) TS 99 B I T 9@F g9 16 (88)
B F B AT I IO 150-200 FEN B &y AT HriRw
T fo 5w gRas # ot gu AR s (9) gt @ & gudny
amsw%uu@mqsquwmwﬁ,nwﬁ@n”mw
TE FT |

3 P.T.O.
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01. Which is not true for reactions by the S 2 mechanism ?
(1} proceceds through a backside attack and resultls in inversion

(2} tends to proceed with weak nucleophiles solvents like CH,OH,
H,0, CH,CH OH.

(3) rate of reaction proceeds from primary (fastest) » secondary »>
tertiary (slowest)

(4) occurs in one step

02. Which is the main product of the following reaction ?

TAWLY MeOH

1 cl+ NaCN —
(1) NC/\/\I 2) NC/\/\CI
(3) MeO/\/\Cf (4) \\\\‘/\CI

03. Which of the following conditions is necessary for a reaction to be

spontaneous ?
(1] ASsur> O {2] A Ssvs >0

(B aS,ra2 =0 4)  aS,,

sys

+ &Sm <0

r

04. Dead organs are generally stored in formalin. Formalin is :
(1) aqueous formaldehyde (2) aqueous ferrous sulphate

(3) aqucous formic acid (4) acqueous ferric alum
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05. Regarding “carbon credits”, which one of the following statement is

not correct

{1} The carbon credit system was ratified in conjunction with the

Kvoto Protocol.

(2) Carbon credits are awarded to countires or groups that have

reduced greenhouse gases below their emission guota.

(3} The goal of the carbon credit system is to limit the increase of

carbon dioxide emission.

{(4) Carbon credits are traded at a price fixed from time to time by

the United Nations Environment Progrmme.

06. Ball bearings are used in bicycles, cars, etc., because ;
(1) the actual area of contact between the wheel and axle is increased.

(2) the effective area of contact between the wheel and axle is

increased

(3) the effective area of contact between the wheel and axle is

reduced

(4} the actual area of contact between the wheel and axle is reduced.

07. During respiration, energy is released. [t is stored in the form of :

(1} ADP (2) ATP (3) NADP (4) APP

5 P.T.O.

Download NET/GATE/JAM/BHU/CUCET/PhD/M Sc Entrance Que. Papers at www.pkalika.in



[P KaikaMaths] [26] BHU RET Maths

RET/IG/TEST-B__ o | 895/Mathematics (Science}

08. Which of the following is known as Royal disease :
(1) Sickle cell anemia {2) Haemophilia

(3] Alzheimers disease (4) Colour blindness

09. The xylem in plants is responsible for :
(1} transport of water (2) transport of food

{3) transport of oxygen {4} transport of amino acids

10. Two wires, of the same material, have their lenghts in the ratio 1:2
and their diameters in the ratio 2:1. If both are stretched separately

by cqual weights, the ratio of increase in their lengths, L, : L, would

be :

(1} 1:2 (2) 2:1 (3) 1:8 4) 8:1

11. A sphere starts rotating under no forces about its centre with angular
velocity components 2n, n and 3n about its principal axes respec-
tively. During rotaion :

(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 veloc-

ity remains same.
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12. If q and p are generalized co-ordinate and momentum varlable

respectivly, then.

) = — ¢ ——

n r=z (2) P57,
o, A

= e

(3] g 4 * g

Where T,V,L and S are the Kinetic energy, Potential energy, Lagrange
function and Hamilton’s principal function respectively.

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

) BEN &,

) @) 39 T4
o __% a0, _op,

B) 2, " ag, @) 3p "3,

14. The family of curves given by ¢ = constant and ¢ = constant in fluid

dynamics intersects at :

(1) 45° (2) 60° (3) 90° (4} 75°

15. Streamlines and pathlines become same when the motion is :
(1) Steady (2) Unsteady

(3) Turbulent (4) Larminar

7 P.T.O.
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16. [{ U _ is the maximum velocity in the plance Poiseulle flow, then the

average velocity in the How s given by

1 2 2 e U

( } 3 max [ } 3 mix
5 = 4 L

{ ) 2 max ( ) 2 AN

17. The difference equation at the boundary point x = 0 of the boundary
value problem v' -y = %, ¥ (0) = 0, y (1) = 1 by using the central
difference schemes for the derivatives when width of each sub-inter-

val 18 0.251s :
(1) 32y,+33y,=0 2) ¥y, -32y,=0

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

18. Initial value problem y" +y = 0, y (0} = y' (0) = O is equivalent to the

integral equation .
(1) y=-[,x-0yftdt 2) v &) =[xty (de

(3) vy =-f, x+oyitde (4) y =, x+ty(tde

-

au . du _
19. The solution of partial differential equation —-+2— + 3u = 0, with

o X
u(x, 0) = sin x is :
(1) sin(x-21) (2] w“sin {x—2t)
(3) e sin {x - 2t) (4) e? sin x
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20. The nature of partial differential equation

o éu u

cos’ X P + sin 2x - + cos? x ‘“—z = x?is:
(1) parabolic (2) hyperbolic
(3) elliptic (4) circular

21. The number of zeros of the polynomial p (z) = z* - 422 + z - 1 = 0 lying

inside the unit disc is -

(1) 4 (2) 3 (3) 2 4] 1
. [ -
22. The value of integral . 2%inz 18
il 21 ‘
1 3 (@) =5 (3) mi 4 0

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

of :
(1) its subgroups (2) its normal subgroups
(3) cyclic groups (4) subgroups of prime order

24. Total number of elements of order 5 in the group Z, ®@Z, is :

(1) 25 (2) 24 (3} 5 (4) 6

9 P.T.Q.
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25. U (15), the set of all integers less than 15 and relative prime to 15 is a
group under multiplication module 15. Number of cyclic subgroups

of U (15)1s:

(17 2 (2; 3 (3) 4 (4 ©

26. The number of evelie subgroups of order 15 in the group Z,, @7, 1s

(1 6 (2] 5 {3) 10 (4) 11

27. If A” and B® denote interior of A and B respectively, then :
[“ ADUB(J:(A U B]G {2) AOUBD=(A n B)u

(3) A°UB*2 (AU B) (4) A°UB°c (AU B

28. If ¢y is a convex subset of IR, then which one of the following 1s
false :
{1} int ¢ 1s a convex setl
(2) O is a convex sel
(3] intQ = O

(4) foranya e int () and b ¢ (1, [a, bj Cint ().

10
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29. Let Cles be a vector space of all real valued continuous functions de-
a5

fined on closed interval [a,b], 0 <a<b< .. U

b I 3
forf e i | L |5 = “f(x][ 3dx] , then

(1) (¢, |l I1,)is a normed linear space but not a Banach space

la.b)?

over a set of all real numbers IR

(2) f{c,y» 1] |]5)is a Banach space over IR
(3) (Cpany? || 1], is not a normed linear space over IR
(4) In {c.up |1 |14) every absolutely convergent series is convergent IR.

30. Which one of the following is false :

1S quasi convex

| x|
—for x
- Fry= 1 or x # 0

0 forx=20
1s quasi convex

» f(x]={x forO<x <1

1 for 1<x<2
1S quasi convex

” f(x]z{x for 0gx<1

I for 1<x<?2

is not semi-strictly quasi convex

11 P.T.0.
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31. I Cis a closed convex cone in IRY, then which one of the following is

false :

(1) s aclosed convex cane.

(2) XeComg'x20vu cc

(3] xemtC o= g'x>0 va e MOl
(B @ 2 bl o ™% 5 ) X « GO

4 N . 2 ni@.
32. The radius of convergence of power series Zn! Z Wl

33.

34.

n=0

1 1 ) 3 i
L) (2) e 3
if e 1 N 1 aP

a > > T

a> o0, y LEPE Gy P q
(1) o =y @ & =p"

[ | 1 1

(3) ab =ht (4] ap3 s bq2

The series -

1-3%6-10MI - ccscisinmnoninn
{1)
{2) 1s absolutely convergent
(3) oscillates finitely

oscillates infinitely

(@)

12

is convergent but not absolutely convergent.

(4) 0

2 bqt

= ] and.ab= —7Ft+t—=then:
pr q
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35. The value of |, (1+x)x'2 18
1 2) = 3 = a =

36.

37.

38.

39.

The general linear group GL (n, IR) is differentiable manifold of

dimension :

nn+ij n(n-1)
(1) = @ 5
(3) n? (4) n?/2

Foranyx,y,ze x (mjand f, g,e ¢*(m), [[ %, gy} =
(1) fglx, y]+f(xg)y - glyf) x (2} fg[x, yl+f(xg)y+ gyl x

(3) fglx, y]+ixg) (vO- (vD xg) (@) fglx y]+ (xg) (yh) + (y) (xg)

The integral curves for the vector field in IR? given

i 0 )N
by X=X P - (X o2 Is:
(1) parabola (2) hyperbola
(3) ellipse (4) circle

If w=2xdx + ydy + (x + 2] dz be 1 - form in [R®, then the exterior

differential dw is:

(1) dx A dy (2) dx adz
(3) 0 (4) dy Adx

13 P.T.0.
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40. [f an open set |J< IR is diffcomorphic to an open set V = IR, then :
(1) m=m (2) n>m
{(3) n=m 4) n=m+1

14
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Short Answer Questions

Note: Attempt any five guestions. Write answer i 150-200 words. Fach
question carries 16 marks. Answer each question on separate page,
after writing Question Number.

1. Derive Hamilton's equations of motion from Hamilton-Jacabi theory
in generalised system of rigid body motion.

2. Derive the equation of continuity in cylindrical coordinate system.

3. Use the Galerkin method to solve the boundary value problem
y'+y= i (7x=12x%, y (0) = 0, y (2) = O by taking the approximate
function as él X(x-2)+c,x*(x-2).

4. Using the contour integration , evaluate the integral I()n_scc:;_SQ

' 5-4cosb

S. (a) Prove that continuous image of a compact space is compact.

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

6. Let G be a finite group and it p™ |0 {G), then show that G has a sub

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

7. Let X be an open convex subset of [R" and f, g : x - IR be differen-

tiablefon X. If f is convex and g is positive and affine on X, then show
that g 1s pseudo convex on X.

15 P-T-O-
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8. Show that the n-sphere S* is an n-dimensional differentiable mani-

fold.
9. Prove that the zeros of

7| arc the insections

flz)=f(x+i¥)=uln v +ivix, v, x,ve IRi=

of the curves u (x, y) = 0 and v (x, y) = 0. Also show that at a double
zero of {(z) each of the curves u(x, y) = 0, v (%, y} = 0 has a double point

and the two curves intersect at anangle 7 /4

10. Let ¢y be the set of all invertible linear operators on IR" onto itself. If T
e 0,95 e L{IRKIR}and | |S-T|| [{T"[< 1, then prove that S €
and ¢ 1s an open subset of L (IRIR"). Also prove that the mapping

T=T!1s continuous on .

16
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9. For each question, darken only one circle on the Answer Sheet. If you darken more than one circle or
darken a circle partially, the answer will be treated as incorrect.

10. Note that the answer once filled in ink cannot be changed. If you do not wish to attempt a question,
leave all the circles in the corresponding row blank (such question will be awarded zero marks).

11. For rough work, use the inner back pages of the title cover and the blank page at the end of this Booklet.

12. Deposit both OMR Answer Sheet and Question Booklet at the end of the Test.

13. You are not permitted to leave the Examination Hall until the end of the Test.

14. If a candidate attempis to use any form of unfair means, he/she shall be liable to such punishment as the

University may determine and impose on himvher.

Total No. of Printed Pages: 40
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Research Entrance Test-2016
No. of Questions : 50

Time : 2 Hours Full Marks : 200

Note: (1) This Question Booklet contains 40 Multiple Choice Questions
followed by 10 Short Answer Questions.

(2) Attempt as many MCQs as you can. Each MCQ carries 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.

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

(4) For mathematical Science Students only :
(i} This paper contains three sections :

(A) Mathematical Section (Q. No. 11-40 & Short Answer
Questions)

(B) Statistics Section (Q. NO. 41-70 & Short Answer
Questions)

(C) Computer Science Section (Q. No. 71-100 & Short
Answer Questions) A candidate has to attempt only
one section.

(ii) Q. No. 1 to 10 are compulsory to all.

3 P.T.O.
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(A) Mathematics Section
01. Which is nol true for reactions by the 8,2 mechanism ?
i s R o bkl sl k serbosstie: S Vel siun
(2} tends to proceed with weak nucleophiles solvents like CH,OH,
H,0. CH,CH,OH.
(3] rate of reaction proceeds from primary (fastest) > secondary >>
tertiary (slowest)

{(4) occurs in one step

02. Which is the main product of the following reaction ?

/\/\ MeOH

| cl+ NaCN

(1) AN ) VAVAN

NC I NC Cl

MCO/\/\C? (4) \\\/\CI

(3)

03. Which of the following conditions is necessary for a reaction to be

spontanecous ?
(1) AS_ >0 {2) &SSWDO

"|ur

(3)gS,, * 4 8,>0 (4) AS,,* aS,, <0

sur sys

04. Dead organs are generally stored in formalin. Formalin is :
(1) agueous formaldehyde (2) aqueous ferrous sulphate

(3) aqueous formic acid (4] aqueous ferric alum
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05. Regarding “carbon credits”, which one of the following statement is
not correct :

(1} The carbon credit system was ratified in conjunction with the
Kvato Proincol.

(2) Carbon credits are awarded to countires or groups that have
reduced greenhouse gases below their emission quota.

(3) The goal of the carbon credit system is to limit the increase of
carbon dioxide cmission.

(4) Carbon credits are traded at a price fixed from time to time by
the United Nations Environment Progrmme.

06. Ball bearings are used in bicycles, cars, etc., because :
(1) the actual area of contact between the wheel and axle is increased.

(2} the effective area of contact between the wheel and axle is
increased

(3) the effective area of contact between the wheel and axle is
reduced

(4) the actual area of contact between the wheel and axle is reduced.

07. During respiration, energy is released. It is stored in the form of :
(1) ADP (2} ATP (3) NADP (4) APP

08. Which of the following is known as Royal disease :
(1) Sickle cell anemia (2) Haemophilia
(3) Alzheimers disease {4) Colour blindness

09. The xylem in plants is responsible for :
(1) transport of water {(2) transport of food
(3) transport of oxygen (4) transport of amino acids

10. Two wires, of the same material, have their lenghts in the ratio 1:2
and their diameters in the ratio 2:1. If both are stretched separately
by equal weights, the ratio of increase in their lengths, L, : L, would
be s

(1] 12 (2) 2:1 3) 1.8 (4) &:1

5 P.T.O.
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11.

12.

13.

14,

15.

The dimension of the vector space V = {A = (@) .. a;eC, a, = - aji} over
held IR is

(o e w1 (28t (11w i

Let [1s diffcrentiable and {(x) 1 for any real x then -
(1] 1is monotonic (2} 1 has unique fixed point

{3) fhas atmost one fixed point (4) f has no fixed point

Choose the incorrect, for the Initial Value Problem {IVP) :

dy _v-x)

with v (x ) = v. has :
dx X y ) =,

{1) No solutionif y, = 0, X, = 0.

|
—

(2) Unique solution if Yo = 1, %o

t

(3) Unique solution if L= x60

B

(4) Infinite solution if . Yo Bl

Hx-1Pu -{y-2Pu + 2xu + 2xyu = 0 is parabolic in S ¢ R? but
not in R? - {S} then S is :

(1) {x,y)eRyx=1lory=2! (2) {xy)eRsx=1andy=2}
(B) {x,y) e R x=1} (4) {x,y) e R%x=2}

The possible value of « for which the variational problem I(y(x) =

1
L (By? + 2x* y) dx, ¥y () = 1 has extremals are :

() -1,0 2) 0,1 (3) -1,1 4) 0,1
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17.

18.

19,
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If a holomonic system defined by n-generalized coordinates q,. q,,
............ , q, moves under the influence of conservative system, then
Hamilton’s equation of motion is :

_ AH . c¢H , AH , cH
Pi=——h; 5 i T
(1) J aqj i apj (2) J aq, ) op,
: ¢H . ¢H . OH g cH
fp=——iy; & — B g s
(3) " ép, I aq, (4) " op, T aq,

Let P_ (x) be the Legendre polynomial of degree n such that P (1) = 1,

n=1,2, ... If I‘IIZ j(2j+1jpj‘x)2dx=20 nisequalto:
j=t
(1) 2 (2) 3 (3) 4 (4) S

Consider the topology r = {G c R : R\G} is compact in (R, 7y}U{ ¢,R}
on where is the usual topology on R and ¢ is the empty set. Then
(R,7)1is:

(1) A connected Hausdorff space
(2) Connected but not Hausdorff
(3) Hausdorff but not connected
(4) Neither connected nor Hausdorff

The geometrical representation of a complex number divided by &
15"
(1)
(2)

Reflection abot the x-axis

Reflection abot the y-axis

(3) Rotation throgh 90° about the origin in the counter clockwise
direction
(4) Rotation through 90° about the origin in the clockwise direction

P.T.O.
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20. The truncation error of the following method L (k, + 2k, +
2K, + k) is of order :
(s (2) 4 {3) o <4 o

21.

22.

23.

24.
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IT':_‘ S _‘,_‘L." _“ = :! '. :_ " - - — «—“ _— L.‘,: ‘.', 2

he sum of residues of the function {{t) (z-1)(z-2(z-3) it 2w dy 203
and «1s :

(1) 1/2 (2 1 (3) -8 {4) O
I1f: R - Ris continous then which one of the foliowing cannot be

the image of (0, 1] under f :
(1o (2) (0, 1) (3) 10, 1) (4) [0,1]

1
The value of the integral of . along the semi circular arc |z| = 1 form

2=-1toz=+1, lies below the real axis, is ;
(1) pi (2) - pi 3) 0 (4) 2pi
2 3
ITA = 0 2 then the value of e is :
[1 3%2 e? €
W 1o 1) U R
g 3Y, e e
B g o€ 4 |, &
8
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25. The maximum number of independent components of tensor of rank
three, symmetry in last two indices in V . are :

nin+1) n‘fn+1)
(1) 5 (2) T
n{n-1) n*(n-1)
B = 4 —;
. . , d? d% d
26. The solution of the differential equation }3[— y—i-—y {2y =g
dx dx® d
1S :
eSx e:')x
1 r = x X 2% AT A\ e X VR
(1) y=Ac*+Be*+Ce +?2 {2) y=Ae*+Bex+ Ce +72
xe>* xe™
3 =Ax+B-x+ x 4 4q — X + X o4 2x _
(3) y=Ae e*+ Ce 79 (4) y=Ae*+Be*+Ce —

27. The locus of complex number, z, satisfying |z - 2] + [z+ 2| =6 is :
{1} Line segment (2) Circle
(3) Ellipse (4} Straight Line

28. For a continuous function f: R - R, let Z (f) = {x ¢ R: f{x} = 0}. Then
Z (f) 1s always :

(1) compact (2) open
(3) connected (4) closed

29. Let f(x) = max (sinx, cosx), for all x ¢ R. Then :
(1) f1s differentiable on R
(2) f{is differentiable on R except at O
{3) fis nowhere differentiable

{(4) fis differentiable except at a countable set of points

9 P.T.O.
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For the metric ds? = - a(dx')? + b (dx?)? + ¢(dx%)? + d(dx*)?, where a,b,¢,d
are functions of x! (i = 1, 2, 3, 4), the value of the Christoffe] symbol
[2,11] is :

1ca - 1¢a
(1) Hax? Sy
(3) ]_Fk' (@) 1¢h
- F 1 =
2dx 2%
%%+ y?
(%,)'(0,0
The function f (x, y) = Ix[+1y1 1% :
10, (x,¥)=(0,0)

(1)

(2)
(3)
(4)

continuous at (0,0) but its
at (0,0)

discontinuous at (0,0} but {_and fy exist at (0,0)
continuous at (0,0} and f_exists but f does not exist at (0,0)
continuous at {0,0) and f, exists but {_does not exist at (0,0

partial derivatives f_and {, do not exist

The boundary of r + is : r; s ¢ Q} in the topological space C (under
usual topology) is :

(1) the empty set
(3} fis:seR-Q}

(2)
(4)

{X+iytx>y€ R"Q}
C

For a homogeneous medium containing charges and currents, the

2
value of V°E - e? is :

d 1 0
1) eVp+u—J 2 —Vp+u—J
(1) " #E)r ) € ¥ ‘“ar
16 1. 10
: s Vpa J : Vpor ¥
() ! y ot (4) = " Lict
10
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34. The continuous function f:R - R defined by f{x) = (1 + x¥)#"° 1s
(1) onto but not one-one (2} one-one but not onto

(3)  both one-one and onto (4} neither one-one nor onto

35. The number of elements of order S in Z,, ® Z, are:
(1) 24 (2) 25 (3) 30 (4) 100

36. Consider the following LPP min z = 10x, + x, + 5x, such that 5x, - 7x,
+ 3%, 2 50, X, X,, X, > 0, then its optimal value is :

(1) S50/3 (2) 250/3 (3) 10/3 (4) 100/3

37. The value of cos g for the angle g between f{t) = 2t - 1 and g{t) = t? in

1
the vector space V of polynomial with inner product {f,g} = L f(t)gy
dt is :

Ji5 15 I !
m @ L e @ 7

lfor|x|<a

i

38. The Fourier transform of f(x) = {Oforlx |>a 1

nSinsa rn Cos sa
1 — =
(1) 2 s (2) 2 s
2 Sinsa 2 Cossa

(4)

= |
o
= |

S

a
39. The value of integral L [log. x] dx where [ | denotes greatest integer

function is :
(1) log4 {21 1/2 (3) 4+e 4} 4-¢

11 P.T.O.
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40. Solution of the Poission’s equation u_ + u_ =
<1, |lv] ¢lwithu=0atx= +landy= +1is:

1 L
L&)

(2)

(3)

(4)

v Hee P ——
TP TEN B

u (_X s ¥ )

u (x, y)

u (%, y)

1

i %

] v . Ea
O N A

s ) (3 - 3

(1+x) (L +¥)

(1 +3%) {1 +y?)

12

- 1 1n the square [x|
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Short Answer Questions

Note: Allecmpt any five questions. Write answer 1 1580-200 woras, ach
question carries 16 marks. Answer each question on separate page,

after writing Question Number.

01. Define gamma function on complex plane and show that it has only

simple poles as singularities.

02. Find the nature of extremals of the functional IIM dx under
' X

the boundary condition y(1) = 0, y(2) = 2.

03. Define a regular surface. Show that graph of a smooth function is a

regular surface.

04. Show that a necessary and sufficienct condition for a curve to be a
spherical is that its radius of curvature p and radius torsion satisfy

p.d. . ‘ dp
;+E(IJ d) = where s is arc lenght parameter and p’ = rl

05. State and prove Euler formula for normal curvature at point on a
regular surface.

06. Show that the equation z° + 15z + 1 = 0 has four roots in the annulus

2
E('z' <

13 P.T.O.
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07. Show that the age of the universe (t,) in terms of observable parameters
for open universe is

Y;l - 2q ;

L 2 -h" I/ l _i
g cos p , where H, and q, are the
i I { )

P S
t, = Hu(l—?.q,]]z"‘

Hubble constant and deceleration parameter at present.

' ody
08. Evaluate the intergral II = by Simpson’s one-third rule taking k=

"1+ x
8. The arguments and corresponding values of the function f{x) arc
tabulate below :

x |0.000 |0.125 0.250 0.375 0.500 0.625 0.875 1.OGO

f{x) |1.00000{0.98461 | 0.94117 | 0.87671 | 0.80000 | 0.64000 | 0.56637 | 0.50000

09. Show that the transformation w = 2? of complex plane transform circle
centred on real line in z-plane to limacon’s in w-plane.

1
10. Iff : R - R be the function fn (x) = ns(_r_l)‘ +1 andf: R — R be the

n

zcro function then show that f (%) —f(x) for each x € R but {_does not
converge uniformly to f.

14
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(B) Statistics Section

41. Which of following is not a correct statement about Bivariate
Normal Distribution ?

(1) Marginaldistributions are normal
(2} Both variabies are linearly related
(3) Conditional variance is constant
(4) Conditional variance is not constant

42. Asample of size n(>2) is drawn without replacement from a finite
population os size N, using an arbitrary sampling scheme. Let ri
denote the inclusion probability of the i-th unit and rij, the joint

probability of unitsi and ,1 < i < j £ N . Which of the following
statement is always true ?

(1) X~ zi=n

(2) Y zij=nzi l<i<N

(38) #ziy>0Oforalll,j,l<ci<j<N
(4) zizj-xij>0foralll,j, 1<i<j<N

43. Hundred (100) tickets are marked 1,2, ............. 100 and are
arranged at random. Four tickets are picked from these tickets
and are gtiven to four persons A,B, C and D. What is the probability
that A gets the ticket with the largest value (among A, B, C, D) and
D gets the ticket with the smallest value (among A, B, C, D) ?

1 1 1 1

L @ 2 @ 5 @ 13
44. Suppose X, X,,........ X is arandom sample from U (0,¢), > 0. Let
Xm < X{2I Severie SX[n] be the order statistics and S be sample mean.
Consider the two unbiasedestimators for g : T1 = 2S and T2 =

n+l , VAR(T2)
(T] X Thenlim o \opern) =

(1) O 2) 1 3} 4) 12

15 P.T.O.
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45. Let X, X.......... X _be arandom sample of size n from a p-variate
Normal distribution with mean # and positive definite covariance
ST N G FICT
I 1] bl P S N A g

R E O N NP [ S|
’ IR TR I B \_\ill\il.ﬁ\;ll\‘l”..l}l.
el

(1) (X.- «) > " (X, - «)has chi-square distribution with 1 d.f.

(2} > (Xi- ) (Xi- ) has Wishart distribution withn d. {.

(3) SS’(S is sample mean vector) has Wishart distribution with
pd.f.

(4} X, +X,and X - X, are independently distributed
46. A factorial experiment invlving four factors F1, F2, F3, and F4

each at 2 levels, 0 and 1, is planned in 4 blocks each of size 4.
One of these block has the following contents :

F1 F2 F3 F4
0 0 0 0
0 0 0 0
1 0 1 1
1 1 1 0

The confounded factorial effect are :
(1) FI1F2, F1F3, F2F3

(2) F1F3, F1F2F4, F2F3F4

(3) FE3F4, F1F2F3, F1F2F4

(4) F1F4, F2F3, F1F2F3F4

16
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47. Suppose the comulative distribution function of failure time T of
a component is :

l - exp{-ct®), t>0, a >1,¢c>0
Then the hazard rate ot ;(t)1s:
(1) Constant

(2) Monotone increasing in t

{3) Monotone decreasing in t
(4) Non-monotone functionint

48. Consider the following probability mass function P(x} where the
parameters (6,6,) take values in parameter space

(Ll

g

eon | (39| G2) | (3) | (3)
X

1 1/11 1/7 1/8 1/9

2 1/11 1/14 1/16 1/9

3 8/11 5/7 3/4 2/3

4 1/11 1/14 1/16 1/9

Let X be a random observation from this distribution. If the
observed value of X is 3, then

(1) MLEof 6, =1/3, MLEof 8, = 3
(2) MLEof6,=1/2, MLEof 8, = 2
(3) MLEof 6, =2, MLE of 6, = 1/2

(4) MLEof 6, =3, MLEof 8, = 1/3

17 P.T.O.
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49. A svmmetric die is thrown 720 times. The lower bound for the
probability of getting 100 to 140 sixes Is :

Fi ) o T ™ ™ T X it & oy, 1.7 i M
R AN izi G.00 o] W7o <4y 0.0

50. 10If X, follows B (n , p,}) and X, follows B(n,, p,} independently of
X, then Z= x, + x, will follow :
(1) Binomial distribution ifn =n,.
(2) Binomial distribution if p, = p,.
(3) Poisson distribution ifn = n,.

(4) Poisson distribution if p, = p.,.
S1. Suppose X has a geometrice distribution with parameter p :
PX=t)=qp;t=0,1,2........

Which of the following is correct :

{1} Py =t/X >k} =pg (2) Ply=t/X<Kk])=pqg
(3) Ply=t/X =z Xk}=pq (4} Py =t/X k)=pq
1+2eY
52. let X has the M.G.F. as : M (t) = ( ;; )
The mean and variance of X are
(1) 1/2 and 9/4 (2) 2and4/9
(3) 2and2/3 (4) land 2/3

18
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1
53. If X~ N (0. 1} then Z =5 X? follows :

i 1
(1) Chi-square with 1 d.f. (¢} Gamma LQJ

-

/

B 4|

N
L

1
| of first kind @ 7 b,

| —

J of secondt kind

N | =

4

B | —

3

W]

S54. Which of the following statements is correct ?

(1) Convergence in Probability is stronger than the almost sure
convergent.

(2) Convergence in Probability is stronger than the Convergence in law.
(3) Convergence in law is stronger than the Convergence in Probability.

(4) Convergence in law is stronger than the almost sure convergent.
55. Let X, X, ..., X are iid variables from N (?,?f), then the

statistics Y XiY Xi” is :

(1} Jointly sufficient and complete

(2) Sufficient but not complete

(3) Complete but not sufficient
(4) Neither sufficient nor complete

56. A sequence {A } defined as :

An{ms.t.0<m4b+(-l)n}; (b>1)

Il

(1) Monotone non-decreasing.
(2) Monotone non-increasing.
(3] Non-monotone but convergent.

(4) Non-monotone and non-convergent.

19 P.T.O.
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57. Which of the following is/are correct ?
(1} Every monotone field is a sigma field

(1) Every field containing infinite elements is always a sigma ficld
(1) (1) and (ii) both are correct

(2) (1) and (11) both are incorrect

(3) (i) is correct but (ii) is incorrect

(4) (i) 1s incorrect but (i1} is correct

58. Consider the following assertions :
{1) A minimal sufficient statistic is always complete.
' (i1} A minimal sufficient statistic may not be complete.
(iii) A complete sufficient statistic is always minimal sufficient.
(iv) A complete sufficient statistic may not be minimal sufficient.
(1) Only (i) is true (2) Only (i1) and (iv) are true
(3) Only (1) and (iii) are true (4} Only (1) and (iii) are true

59. Suppose X ~n (0, ¢? ); then Y = X? will follow :
(1} Pareto distribution (2) Cauchy distribution
(3) Rayleigh distribution (4) Student’s t- distribution

60. A Bayes decision rule :
(1) is never admissible
(2) is always admissible
(3) admissible only if it is unique

(4) admissible if it 1s unique except under risk equivalence

20
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61.

62.

63.

What is the effect of an outlier on the value of a correlation
coefficeint ?

(1) An outlier willalways decrease a correlation coefficient.
(2) An outlier willalways increase a correlation coefficient.

(3) An outlier might either decrease or increase a correlation
coefficient, depending on where it is in relation to the other
points

(4} An outlier will have no effect on a correlation coefficient

The lifetime of a bulb is exponentially distributed with mean 100
hours. The bulb remains switched on for exactly 4 hours everyday
and remains switched off the remaining time. What is the
probability that the bulb stops working on or before the 25"
day ?

1-¢ 1
o (2) y.e3s
(3) 1- et 4) e!

A Markow chain is said to be irreducible if :

(1} Possible to get from any where to any where

(2) Chain has probability one of returning to the initial state
(3) Chain has probability zero of returning to the initial state
(4) None of the above statement is correct.

In acceptance-rejection method a function t(x) that majorizes the
density function f(x) for all x is :

(1) A density function

(2) A density function only for some x

(3) A density function only for values less than x
(4) Not necessarily a density function

21 P.T.O.
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65. The samples from a two-parameter Weibull distribution for some

known values of shape and scale parameters can be generated

wivh s bele of Inverse transfiom method by uging the
transformation :

(1) i-scale log | 1 - u)yshere (2) {1 - exp (-x her¢/ scale)ju
(3} f{-scalelog {1 - w)/rnmee (4) lexp (-x ="*¢/ scalejju

66. Suppose you have a posterior distribution p(g /x) based a sample
ofsizeni.e,X:X,X,..... X, ~f(x/g)andapnor distribution g(g).
If an additional observation x__ is added at a later stage, then the
updated posterior will be :
(1) Same as p(6 /x)
(2) Proportional to f{x_, )/ @) p(6 /%)
(3) Proportional to {f(x/8) + { (x,,,)/ 8) p(6 /%)
(4) Cannot be updated

67. Consider an independent Bernoulli trails with success probability
o Using the prior proportional to g*! (1 - g)*'. What is the Bayes
estimator of @ when the loss is squared error loss ?

att a-t
o atb+n ) a+b+n

+ + ¥
@ % @ (5

Where is the number of success in n independent trials.

22
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For a Likelthood ratio test, let us

supf;.g, (x/9)
a"\ X] = = ’
supf, .. (x/0)

0=06,00,
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define

. Then assuming some regularity

conditions, which statement about the guantity k = -2log 3 (x) is

true ?

(1) k follows chi-square distribution with d.f. equals
number of independent parameters in 6,

(2) k follows chi-square distribution with d.f. equals

to the

to the

difference between the number of independent parameters

in @ and the number in @,

(3) k follows f distribution with n, and n, degrees of freedom

where n, and n, are the number of parameters in @,
respectively.

(4) k follows chi-square distribution with d.f. equals
number of independent parameters in @

and @

to the

69. WHO recommended method of sampling to estimate immunization

70.

coverage in developing countrie is :
(1) Simple random sampling

(2) Stratified random sampling

(3) 30 cluster random sampling

(4) Muli-stage random sampling

Calculation of relative risk requires a :
(1} Prospective study (2) Retrospective study
(3) Cross sectional study (4) Exploratory study

23
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Short Answer Questions

Note: Attempl anv five questions. Write answer in 150-200 words. Each
gueston carries 16 marks. Answer each guestion on separate page.
alter writing Question Number.

1. What is complete and partial confounding ?

2. Explain the basic principle on which quadrature formulae are
developed.

3. Explain by means of an example the conditional transfer in R or
any high level language.

4. What is data warchousing ?

5. State and prove Rao-Blackwell theorem.

6. Define odds ratio in case-control study design by means of an
example.

7. Define Jeffreys prior and work out Jeffreys prior for success
probability p in Bernoulli distribution.

8. What do you mean by stochastic simulation ?
9. Whatisrobustregression ?

10. Define Cox’s proportional hazards model for several covariates.

24
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71.

72.

(C) Computer Science Section

Consider the following segment of C program :
intx, y, n;

X=1;

Y=

If (n>0)

X=3 1z

else

y=y-1;

After execution of above program segment the value of x and y if
n=1is:

(1) x=2,y=0; (2) x=1,y=0;

3B) x=1,y=1, @4) x=2,y=1;

Consider the following segment of C program :
int i, j:

i=0;

for(i=0;i<= 5;i=i+2/3)

{

IAN;

b

The number of times the body of for loop is executd :
(1) 9 (2) 8
(3} infinite (4) 11

25 P.T.O.
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73. How many of the followig declarations are correct ?
Irek %
float letter, DIGIT ;
double = p, q
m, n, z: INTEGER
jong int m; count;
long float temp,
(1} Three are correct (2) One is correct
(3} Two are correct (4) All six ar incorrect

74. Consider the following C program :

main ( }

¥
I

intnum 1. num 2Z;
scanf (“%2d%5d”, & num 1, & num 2},
print {(:%d%d”, num 1, num 2);

}
If ‘;i}g data input to the program 31426 and 50, then the output
will be :
(1) 31426,50 (2) 50,31426
{(3) 31,426 (4) 3142,650
75. Consider the following ANSI union :
union item
'
int m;
float x;
char c;
b
Total memory location required to store any union variable of type
item is :
(1} 2 bvte (2) 4 byte
{3) © byte (4) 7 byte

26
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76. When simplified with Boolean Algebra, the expression (x + v} (x + 7]
simplifies to : )
(1) x (2) x+x{y+ 2]
(3} x(1 + ye 4) X+vz

77. How many 1’s are present in the binary representation of 3 x 512 +
7x64+5x8+3"

(1) 8 2 9 (3) 10 (4) 11
78. The decimal number equivalent of (4057.06), is :

(1) 2095, 75 (2) 2095, 075

(3) 2095, 937 (4} 2095, 0937

79. (734), = (),. :
(1) CID (2) DCI (3) ICD (4) IDC

80. Two fuzzy sets A and B are given with membership :
B, (xj={0.2,0.4,0.8,0.5,0.1}
W (x)={0.1,0.3,0.6,0.3,0.2}

Then the value of p, , will be :
(1) {0.9,0.7,0.4,0.8,0.9 (2) {0.2,0.4,0.8,0.5,0.2}
(3) {0.3,0.7,1.4,0.8,0.3} (4} {0.1,0.3,0.6,0.3,0.1}

81. Ifapixel of an imageis shuffled, then he parameter that not change
is :
(1) Histogram, Mean, Covariance
(2) Histogram, Mean, Entropy
(3) Histogram, Covariance
(4} Covariance, Entropy

82. The information is accessed in stack data structure is
(1) LIFO (2) FIFO
(3) Random (4) LIFO and Random Both

27 P.T.O.
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83. The preorder traversal of abinary tree is DEBFCA. The root node
of binary tree 1s ¢
(i B (2) C (3} A (4] D

84. Chromatic number of bipartite graph 1s :
(1) 4 (@) 2 (3) 3 (4) 1

85. Which of the following pair (A,B) of events is mutually exculusive,
in the random experiment of tossing of a coin four times ?

(1) A:Obtaining at least three heads, B : Obtaining at least three
tails.

(2) A : Obtaining at least two heads, B : Obtaining at most two
tails.

(3) A : Obtaining at least two heads, B : Obtaining at least two
tails.

(4) A : Obtaining at least three heads, B : Obtaining at most
three tails.

86. Assuming the normal distribution, suppose that a 395% confidence
interval for mean u is (50, 60). Which of the following could possibly
be a 99% confidence interval for the same ?

(1) (52,58) (2) (52,62) (3) (48,58) (4) (48, 62)

87. Let T(n) be the function defined by T(0) = 1 and T(n} = T(n - 1} + n,
n > = 1. Which of the following is true :

(1) Tn)=0m? (2) T(n) =0 (Vn)
(3) Tmn) = O(log,n) (4} T{n)=0O(n)

88. In AVL tree, difference between height of left and right subtrees is

{1} Lessthan | (2) Less than equalto 1
(3) equalto 1l (4) greater than equal to ]

28
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89.

90.

91.

92.

93.

94.

The output of D-flip flop :

(1) same as input

(2) complement of input

(3} not depend ou input

(4) depend on past input and clock

Fundamental period of x(n) = 10 cos (rn/3} is :
1) 3 = g 1) (3) 6 (4) zn/3

A and B are two logical statements. Statement B is logical
equivalent to statement A iff :

(1} (A > B} A (B > A)is tautology
(2) (A - B) || (B - A)is tautology
(3] A - Bis contradiction

(4) A - Bis tautology

Nayquist rate of the signal x(t) = 3 cos (50 zt) + 10 sin (30 zt) - cos
(100~ t)is :

(1) 50 Hertz (2} 300 Hertz

(3) 100 Hertz (4} 150 Hertz

Postfix expression equivalent to infix expression (A - B)* (D/E)
is:

(I) ABDE*/- (2) ABDE-/*

(3) AB-DE/* (4} None of these

The Laplace transform of sin @tis:

2 2

S A
m =2 @ 22
3 @ 4 @
( ) SE+GJ2 [ ) Sz‘l'fl.]
29 P.T.O.
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95. A casual signal has Z-transform with complex conjugate pole
located at unit circle (}z|=1). The signal 1s :

(1Y Oscillatory and decaving 2}  Oscillatorv and increasing

(3} Osallating (4) Constant

96. The function {(x) = sin (x) is decreasing in :
(1) (O.11) (2) O,n/2)
B (w/2,3ni2) (4) (1, 2m)

97. Iff(x) = sin 2%, 0 < X < n /2, the value x at which tangent is parallel
to x-axis :

n

(4 2 (3) @ p

8o =

98, If A and B are two square matrices of same order, then which of
the following is not correct ?

(1) det (AB) = det (A) + det(B) (2) det(AT) = det(A)
(3) det(AY) = 1/det(A) (4) det(AB) = det(A). det(B}

99. Worst case time complexity of heap sortis :
(1} Ofn) (2) Ofn?
(3) On?) (4) Ofnlog,n)

100.The probability mass function of a random variable X is given
below :

{8~ x/15;x=1,2, 3,4,9
= (); otherwise

Then the conditional probability that X lies between 1/2 and 5/2
given that X is greater than ] is:

(hy 1/7 (2): 317 (3) 2/15 (4) 1/5
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Short Answer Questions

Note: Attempt any five questions. Write answer in 150-200 words. Each
queston carries 16 marks. Answer each quesnon on separate page,
after writing Question Number.

1. {a) Givedata structure in which linear list is implemented using
random access. Using this representation/data structure
write an algorithm for inserting and deleting an element form
the list.

(b) Describe stack and queue data structure. Explain PUSH and
POP operation on a stack.

2. (a) Suppose the following list of letters is inserted in order into
an empty Binary search tree :

J,R,D,G,T,E,M, H,P,A,F,Q
(i  Find the final Binary tree
(i) Give sequential representation of the tree in (i)

(it} Give the link representation of the tree in (1) using three
array.

(iv)] Find the inorder, preorder, and postorder traversal of
Binary tree.

(v} Consider the Binary tree (i), give tree after the node M
and D is deleted.

(b) A Binary tree T has 9 nobes. The inorder and preorder

traversal of T yield the following sequence of nodes :
INORDER: E, A, C,K,F, H,D, B, G
PREORDER:F.A E,K,C,D,H,G,B

Draw the Binary tree and also give its postorder traversal
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3. Discuss maximum likelihood method of estimation. Obtan

estimators of 11 and o* on the basis of random samples of size n

drawn from N(p, o'} by maximum likelthood method.

4. Define pole and zero of a Z-transform, and determine the zero
and pole of the signal x(n) = (1/2)" ufn), where u(n} is the unit step
signal.

5. (a
(b)
()

6. (a

(b)

Explain how the Fourier transform is relatedtothe Z-transform.
State and explain the Dirichlet conditions.

Explain band width of signal, low frequency and high
frequency signal.

(i} How structure differ from each other
(ii) How structure, union, and bit filed differ from each

Define a structure called cricket that will describe the
information player name, team name, batting average. Using
structure cricket, declare an array player with 5 elements.

In what ways does a switch statement is differ from if
statement, Write a C program for marks range to grade
conversion using switch and case, for following data :

Marks Range Grade
<40 E
40-54 D
55-69 C
70-85 B
> 85 A

32
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7. Show thae (3x) M (x) follows logically from the premises (v x) (H(x)
- M(x} and (3x) H(x)

8. Define fuzzy set. Generalize the intersection, union operation on
Crisp set using maximum and minimum for fuzzy set.

9. Density function of a random variable X is defined as follows

kx;0<x <2
fx (x) = 0; otherwise

Find the following :

(i) Value of k

(11) Find the probability P(0 < X < 0.75)
(i) Determine c so that P (X <c)=0.81

10. (a) Suppose the following number is stored in array A :
32, 51, 27, 85, 66, 23, 13, 57
Simulate the bubble sort procedure

(b} Supose A is stored array with 200 elements, and suppose a
given element x appears with the same probability in any
place in A. Find the worst-case running time f{n) the average

case running time g(n) to find x in A using the Binary search.
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g ;2 gue guiiss : 200

Note: {1} This Question Booklet contains 40 Multiple Choice Questions
followed by 10 Short Answer Questions.

T AT g 7 40 TS 9 10 WY Il wed ¥

(2}  Attempt as many MCQs as you can. Each MCQ carries 3 {Three)
marks. 1 {One} mark will be deducted for each incorrect answer.
Zero mark will be awarded for cach unattempted question. [t
more than one alternative answers of MCQs seem to be
approximate to the correct answer, choose the closest one.

aﬁaﬂ%a@quﬁaﬁwmﬁwmaﬁ[ma@%@
mqa(ﬁﬁ)@ﬁm%lmﬂﬁﬁw%%{ql(w)\w
maﬁmrma@aﬁﬁnﬁwmsﬁmwﬁ

(3]  Answer only 5 Short Answer Questions. Each question carries

Blank § (Five) pages attached with this booklet shall only be

used for the purpose. Answer each question op Separate page.
after writing Question No.

%s(ﬁ)@mﬁanﬁﬁ%watmm? 16 Gz
SHE F B TA IH 3w 150-200 911 F g ayey a‘n‘gqj
sﬂ&;ﬁﬁqzﬁgﬁwﬂaﬁngﬁs(tﬁa)g%‘fwérem
W%tmquaﬁrwwwﬁ,nwm%@w
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O0l. The newspaper 'Commonweai was associated with :
(1} Annie Besant (2) Motilal Nehru
(3) Pt. Madan Mohan Malviya  (4) Dinshaw Wacha
‘FIER FATER-IH hEY R AT ?
(1) T J¥e (2) T JEE
(3) To HEAHEA HIEGH (4) f&sem ar=m

02. Who presided over the fourth Buddhist council ?
(1) Ashwaghosha (2) Vasumitra (3) Raivala(4) Nagarjuna

wgel A Tolfer A aremerar Feeer A ooft 7
() Hwei () GgEE (3) o (4) SIS

03. Who among the following has been considered a lady Tirthankara in
the Shevtambara tradition ?
(1) Kunthunatha (2) Mallinatha
(3) Sumatinatha (4) Shantinatha
St G § et § @ BR el diefet W T ©
(1) YT () wfeerrr () gafaaEr (4) SHIENRIR

04. Who of the following Jain saints is associated with Chandra Gupta
Maurva ?
(1) Umasvati (2) Haribhadra (3) Hemchandra (4)

B = % 7
A & @ fea S Ay w A el €
a) Sirenta (2) ©¥R (3) o= (4) H=ETE

Bhadrabahu

Which onc of the following pairs 1S not correctly matched *

(1) Chand Bardai - Prithviraj Raso
(2) Narpal Nalha - Bisaldev Raso
Jagnik - Alha Khand

C 1lannr Raso

0S.

(3)
(4) Abdur Rahman
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06.

07.

08.

09.

Frfefed gl & & @9 w9 gifag =8 3 7

(1) 9% @ - gy I (2) RO Aos - Sreesg
(3) STITR - STeET @us (4) HAgledd - =ik T
Who among the following was a noted Jehangiri painter ?

(1) Mir sayyad Alj (2) Abdus Samad
(3) Govardhan (4) Abdus Hasan

FRed & & i s sEnt IBEEIEER: i
(1) rﬁr@maﬁﬁ(zmﬁgﬂww] MIET (4) ST=H 2qq

Who among the following was a disciple of Hazarat Nizamuddin Auliva ?
(1) Ibrahim Lodi (2) Nasiruddin -
(3) Amir Khusrau (4) Alauddin Sabir
ﬁ%@ﬁﬁﬁﬁqmﬁa@ﬁqeﬁmmﬁmm?

(1) zamém @y (2) BN

(3) STHR gt (4)  eTSTHT iyt

Who of the following was responsi
- lbl . + ~ -
upanishads ? 7 ¢ for the compilation o; oW

(1) Elphinston (2) Briggs (3) Dara Shikoh (4) Baveridge
Frfifaa & & feay iy SRl H Heper DIATET oy 7
(1) Tiibes  (2) farg (B) <t (g aaﬁrrr

1} Wil /
(1} William carry (2)  William Joneg

(3) Nathanial walljch (4) James Prin
cep

P.T.0,
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U a@redl ol & qed W wwd B e ge a7

(1) faferm &4 () faferm s=a
(3) AR afera (4) o= g

10. In which of following caves the mural of Padmapani was found ?

(1) Ajanta Cave (2) Ellora Cave
(3) Armamalai Cave (4) Bhimbhetka Rock
Frtferfeaa & & Fopm e & ugaaifer &1 fafies 9w T
(1) SFsiaT I (2) TART IH
(3) eRETEs THI (4) “Hsen TH
11. A rod is set rolating aboul its one end in space in any manner. Then,
h will

(1) The number of Euler’s angle and degree of freedom bot
he two.

(2) The number of Euler's angle will be three and degree of
freedom will be two.

(3) The number of Euler's angle and degree of freedom will be

thred, .
(4) The number of Euler's angle will be one and degree of freedom
will be infinite.
GE)
T 63, ﬁmﬁmwﬁﬁ%mﬁaﬂ'{gﬂﬁ%

2) 3Waﬁﬂﬁﬂﬁaﬁ1@6ﬂaﬁﬁﬁﬂwaﬁl
( A A @ den a Rt

@< @ =
gyparerd B0 9 i
Rt I RES Fife & 9= HAAd B |

(3)

) o A R

Download NET/GATE/JAM/BHU/CUCET/PhD/M Sc Entrance Que. Papers at www.pkalika.in



[P KalikaMaths]

[ 74] BHU RET Maths

RET/15/TEST-B 904 /Mathematics

12.

13.

Il kinetic energy and potential cnergy of a system are given hyv

1

T=—-('3 22 ¢ il *6') w 1 h
> (4 H: +q,q, +6q, andV—C+2ql,ten

(1} q,and q, are cyclic coordinates

(2) q, is cyclic coordinate

(3} q, is cyclic coordinate

(4) neither q, nor q, 1s cyclic coordinate

qﬁﬁﬁﬁﬁiﬁﬂiﬁfmaﬁaﬁaﬁmtﬁwﬁﬁmw

__l B iy . ; 1
T= (4 44} +qd, +64,) eep V=C+q & =T fERr @ & ar

(1) q, 3R q, = FEes

(2) q, TP FEsnien 2

B) q, =hi Mais B

(4 W q iR 7 @ q & amy Briais 3

For the expressions of kinetic energy, 1= (93 + 4 '*é'ﬁ;) and potential

b | e

1
cnergy, \’";(9 - ¢)+(- , Hamiltonian function may be written g ¢

_2(92+¢': *9@) 7

P.T.0
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14. The flow formed by the veiocity vector g=(-ay. ax,0), where a is a

16.

constant, 1s :
(1) not a possible flow (2) a possible rotational flow

(3} an irrotational flow (4) a possible irrotational flow

I giesr g=(-av. ax, 0) HAET a X2 %, ZRT Aa gare 26 o
(1) warE §9d T8 2 (2) U ol waE d9d ©
() o% onpfiy yaE §ud B (4) b ST e B

. The Revnolds number is ratio of :

(1) inertia force to viscous force  (2) inertia force to gravity force
(3) viscous force to thermal force (4} inertia force to thermal force
IS e, STUR §

(1) e 5o ST 9= I & (2) SeE Fd AR P& T DI

(3) 9 a9 AR IS W Bl (4) ﬁsﬁaﬂaﬁ?szﬁ{

The boundary value problem corresponding to the integral cquation

Wx)= 4 (x(x — ) y(H)dt- AZxL (1-t)y(tydt 1s :

e ERETT A o dt.—zxj{:(l_t)y([) & & geEtaa
grer Jod e T

(1) y"'-2y=0, y(0) =y (1) =0

@) v +ay=0 YOI~ y(1) =0

@y v -ay=0 y(0) =0, ¥(1) =1

@ y+iy=9 y(0) = 1, v(1} =0
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17

18.

19.

Using the central difference schemes, the finite difference equation
corresponding to the differential equation y' -2y +y=x%at the grid
X, whenx -x _ =his:

STIHA FHIBIOT y' - 2y' +y = X2 fotq, iy ST 9B @& ugeT
B gL, B1S % T, 9% x,-x, = h Free st @sieer &
1)y, —hy +y  =x°

2 )y, +{* 2y +1+hy,, =h’x
B (+h)y, ~@-h?y, +(1-hy,, =h’x,

) (h)y, —-h")y, +(1-hyy,, =k

’_Fhe partial differentia| equation sin“x U_ + sin2x U+ hos U = 5
IS : = * T

(1) elliptic (2)  parabolic (3) hyperbolic  (4) circular
HAMAMF STaher Ttz Sin®x Uy +sin2x U, +cos’xU_=x % :
(1) 9 i (2) G

(3) fITgwrdiy (4) ==hE (geim)

The solution of the partial  differential equation
n du du B

e o NN i

0

g ; ,
X & oy oz SUbJeCttOU(O,X,y,z)=e"smxcosyand12()js_-

NP T Ffeor E’l—l+@-?ﬂ+@l:o

& ox &y &
ﬂ?srf%}iu(o,x,y,z) =€smxcosy afw (> 0 T BA BRI :
(1) “uft, x,y, 2) = et gin (x +t) cos (y - t)
(2) uft, x, v, 2} = et sip (X =t) cos {y - t)
(3) ult,x,y, 2 =esip (x +t) cos (y + t)
(4} uft, %, y, z) = et 5ip X-t)cos(y+1)

P.T0.

Download NET/GATE/JAM/BHU/CUCET/PhD/M Sc Entrance Que. Papers at www.pkalika.in



[P KaikaMaths] [77] BHU RET Maths
RET/15/TEST-B 904 /Mathenatics

20. Let f:®° 5 R be defined by fix) = x* - x:. Then :
(1) [0, 0 |Tsatisfies the first crior necessary condition
(2) [0, O [Tsatisfies the sccond order necessary condition
(3) 10,0 ]"is a minimizer of {
(4) |0, O )" satisfies the second order sufficient condition

qfE for SR P fx) = x -x, & R fEEr & e aF
() {0.0 [ gem FT & Ay A Bl OHISE A &

(2) o, Ul‘"f%rcﬁaaﬂfézr STasd A B goT B 8

(3) [0,0] f @ BfARETR 2

(4) 0, U | facdiy @R @ gl e W I BT

. A \ 4 2 X —x" 'fl L w
21. Consider the minimization of fix,, X)) “5% |9 2" " |, x €&
using the conjugate direction method with x''={0, 0]"and Q CODJ ugate
| | .3 3'| ;
directions d = [1, o]t and d' = I = n Then -

'
i

3
0= [0, O] MY Q-FFHT fEIm d° = {1, of', d]-[" _'}EF’W‘TW

L

1
£
-
—
"
|
<
-
A
s
]
s

|
frgn fafer @t AR B BU flx,, %) ==K {
Friieer u¥ faER @Y a9

oo il
1 e in 1 = O’i\
(1) gt=[-1, 1] (2) % 7 (3) x* = { 4’0] ) e K 2

2
b2
—

10
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22.

23.

24.

25.

1
2
Let f(x,, x,) = x; + 3 X3 +3, By taking x° = [1, 2|7, H, = [, and applying

the rank one correction algorithm to minimize f, we get :

Hﬁf{xl,x2)=xf+%xg+3 I o FRAA TR F TE FF BU
AR X7 = (1, 2] T H, = |, 59 §C 1 @ BT &% aF &% mre S -

o 3
) d=[2,2I" () % =3 (B) =% (4 XEB’%]T

Total number of group homomorphisms from groups ¢, —»¢,, are :

el ¢, »¢, A e TURTT Pl FT =T aeh
(1) 2 (2) 6 (3) 8 (4) 48

If W, and W, are subspaces of a finite dimensional vectar epace U
then annihilator (W, | W,)° is equal to : ST

f?mﬁewmrrﬁﬂﬁw@'ﬂuq‘aﬂam I
W, I W,)° sRI§3 &y W TV, 8

(n w'r wo 0
W@ wuw? (3 W+ W (4) Wew,

In group U(24) = (1,5, 7, 11, 13,17, 19, 23
fH={1,13)and K = {1, 17}, then HK is given by :

T UR4)=11,5,7 11 13 17: 19, 2
St L ’ i ’ ’ 3 =
K={1,17}, & a9 ux an - At s 15 Bl
(1} {1,13,1,17 (2) {1,13,17)
3) {1,5,13,17 4) {1, 13, 171221}

11

Download NET/GATE/JAM/BHU/CUCET/PhD/M Sc Entrance Que. Papers at www.pkalika.in



[P KaikaMaths] [79] BHU RET Maths

RET/15/TEST-B 904 /Mathermatics

26. Let U be the vector space of aii m=in matrices over the field F and
be the vector space of ali n+1 matrices over the same field F. Then
Hom (U, V), the vector space of all linear transformations from U to V
1s of dimension :

HFET R &F F @ & mem STYE F1 @leer WY U ® 997 I6! &
F o oefl nen offege &1 @9 TN V B a9 U AV A YR
wqiaT # @ieey H Hom (U, V) & AR EFT ¢

(1) m+n 2} (m-+n? {3) mn (4) m?n?

I
4

.
27. letR = {Jq X {ja,,a,, a.,8, €¢ ! and [ be the ideal of R consisting of

inatrices with even intcgers. How many elements are in the quotient

ring R/I ? N
(1) 4 2) 8 (3) 1% (4) infinite
” ) | v GiEfedd & o™i R &
afd R = | 1y 508 t?fr MY [, R i siisfead @
\_a a4
serdt § FE Ul e < 5| e awa R/ § sagal Hl A
e Br )
(1) 4 (2) 8 (2) 16 (4) A<

28. Let X and Y be topalogical spaces and F: X -» Y a continuous function.
Then :

(1) i Xi1s Housdorff
(2) both X and Y arc Housdorlt or

(3) ifYis Housdorff then X 1s Housdorff
(4) either X of Y is Housdorff spuce

space then Y is also Housdorff
none of them 1s Housdorif

12
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AT X SR Y, ST W R e P X S Y, o g9 Ba 2
aq :
(1) AL X eEEEH W 2 & v Ff ewouss @9 &
(2) I & X AR v erowgE Qw4 orwar B T8 S
(3) aﬁvm@v%ﬁxm@a@m
(4) A X A Y eEEgE QY T
29. Consider the following statements :
(A} The property of ‘compactness" is a hereditary property.
(B) The property of "compactness" is a topological property.
Then :
(1) Ais true and B is false (2} Bis true and A is false
(3) both A and B are true (4) both A and B are false
M= wet WY R i
() ’*@Wﬁﬂ’wm@mgﬂé‘l
(@)‘ﬁﬂaﬁa’wgwa‘:ﬁ?ﬁﬁﬁaﬁmﬁl
SE I
(1) % 89 3 3R g sraeg (2) & 79 8 X & aragey
B) T % R @, " 2 (4) 3 % R @, sraey 2
30.

Let X be an uncountable set with cofinite topology. Then :

(1} Xis first countable but not second countable
(2) X is second countable

(3) Xis not first countable

(4) X is separable

13
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WX@?WW%WWW%ﬂm
(1) X 99 9R®g T ¥ &dm aiEg =128

(2) X faxdia ofsi=m @

(3) X 9w g <@ 8

(4) X J¥ERTCIE ©

31. Letx, = .2 and for any natural number n2 1,x,,, = 2+x, Then:

(1) the sequence (x_) is monotonically decreasing and ll_{{'oxn =0

(2) the sequence (x) is monotonically increasing and i!_ﬂ X, = *ﬁ
{3) the sequence (x ) is not monotonically increasing

(4) limx =2

Hep

oM x, = J2 O fdl ot e e 02 1 & fra x,., = y2tx, 8
g

limx, =0

(1) eﬂ%ﬂ(xﬂ)@ﬂﬁﬁ@ﬁ%w%aﬁ? lim

(2) T (x) T FHIT & q ¥ W T AN Eggc_x“=ﬁ

(@) ATHEA (x) T T = g «g A6l T &

(4) limx, =2

32. Let f:R »R be a monotonie function and S denote the set of pomts

is di 1 Then S18:
here { is disconlinuous.
e (2) a countable set

i et
H = fintte ® an uncountable set

(3) a countably infinite set (4)

14
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33.

34.

AT F:R R Wﬁmwéwsw%@eﬁmw%ﬁ‘
F 3789099 8 @9 S &y -

(1) Ff=s age=y (2) 9RAT Ty
B) 9T W ST e () TuREg ay=ag

Let E be a subset of R .Then :

(1) ifEis Lf;besgnc measurable then E is a Borel set

(2) if E is not a Bore] set then E is Lebesgne measurable
(3) ifE is a Borel set then E is Lebesgne measurable

{4} none of the above

TUE R 9% I aymay 2 qy

(1) @Eééﬁﬁﬁﬁa%ﬁhﬁqzsaﬁawmi

2) qﬁEW%W?ﬁé’ﬂﬁﬂE%ﬁﬁﬁwﬁm,
(3) ﬁE%w%mEﬁﬁwﬁml

(4) SR F q B 78

ZBIJ"Z z¢0
Z:
Lth() {0 z=0

thenz=0is a:

(1) pole of f{z)

(2) removable singular point of f(z)
(3) non-isolated singular point of f(2)
{4) essential singularity of f(z)

15
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7z 2 # 0
fiz)=
g 12 { 0 z=0
dd z=0 % :
(1) f(z) 1 g

35.

36.

(2) flz) @1 POl G g

(3) flz) T FEYFT THA &g
(4) f(z) B SNGTFH THIA

Let (X, II, 1) be a normed linear space. Then the "norm" is :
(1) Uniformly continuous function on X

(2) Continuous on X but not uniformly continuous

(3) Bounded function on X

(4) None of the above

W(x,ll,rlywmdgm@ﬂﬁlaa“ﬂﬁ”%:
(1) X % OF G B9 @ g B &
2) % T @9 § W e & 8§ o

(3) X UX AEK B ©
4) o & @ B Tl

X2
[ &
By contour integration, the value of | .74 ¢

is:
x 3) = (4) None of these
2

(1) (2)

1A

16
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- exs'?
Fel FHEHAT g LI e
H OHME T
8
AV 2) g
B) = (4) ST ¥ F FF T2

37. LetH be a Hilbert Space over a field C. If T, an T, are normal operators

on H into itself suc i . 4
s 5 h that either commutes with adjoint of the other,

(I) T, +T,is normal but T,T, is not normal

(2) T.T, is normal but T, + T,is not normal

(3) neither T, +T,is normal nor T,T, is normal
(4) T, +T,and T,T, both are normal.

(1) Ti+TQW%WTIT2 T S
(2) T,Tﬁﬁa%wrgfrlmz:maq—ag
B) T AT, +T,8M 7 & 11 ey 3
(4) T, +T,80R T,T, 5 anfer &

38.
8. If (X, T) and (v, T,) are two topological spaceg

homcomorphism on X onto Y, then { ig : and f; XY is a
(1) open but not closed (2) closed but
(3) neither closed nor open (4) closed as 10t ope

17
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aft (X, T) 3R (v, T,) & Sifsere 8 & 97 f: XY, X & Y
R Bt € 99 f § ¢
(1) T aX sig & (2) @FT 9T g &

@) AdAM G A T & A& (4) @G AR T IE A

n-1

= {-1) .
39. The series ZW,VXGR 1S :

(1) uniformly as well as absolutely convergent
{2) uniformly but not absolutely convergent

(3) absolutely but not uniformly convergent
(4) neither absolutely nor uniformly convergent

M i%.\?’xel& % 2

40. Let (X, 11, 1) be a Banach space arc C. Then :
(1) every series in X is convergent

(2) every convergent serics in X is absolutely convergent
€

very absolutely convergent series in X is convergent
Bl - ry absolutely convergent series in X is not convergent
(4) eve

AICE
x,u,ll)@;aﬁamyctﬂ
T e At i 3 ,
(’z)xﬁﬁﬁzﬁa‘mrﬁaﬂﬂw’ T
3 Xﬁgamgﬁﬁ:mfﬁﬂﬁwm%
sRErs ST )
MXﬁ;@?ﬁ‘@ 1A "
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Short Answer Questions
TY T g97

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

questions carries 16 marks. Answer each question on separate page,

after writing Question Number.

2 A ge B s AT | @6 @1 IR 150-200 9= i
AT | g g9 lsaﬁw%inﬁmqaﬁwwwg@w
AR I S CeE i ol

01. If =1,
Qandp ,r=1,2 oo » Il arc generalized coordinates and

02.

Ir:omcnta variables respectively of a rigid body, then show that
2P q, =2T,
™I

Where T is the kinetic energy.

AT q T p,,r=1,2, e e BIELSIE I L - rs g
b w3 s @ O et o |

2P, q, =2T,
=1

TR T ST Sott

19
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03. Use reviscd simplese method w0 minimize
bx, + 4x, + 7x, + 5x, subject to:
X, +2x, + x, + 2x, < 20,
bx, + 5x, + 3x, + 2x, < 100,
3x, +4x, +9x, + 12x, < 73,
Ky Ky Ky %, 20
6x, +4);2+7x3+5x43|:3\f fer 9 3 o Ragss ad HerE & TN
FT) fRar &
X, ¥2x + % ¥ 2% £20,
6x, + 5x, + 3x, + 2%, < 100,
du, Yax, 4+ Ox, +12x, < 75,

Xiy Xps Xgy Xy 2 0

04. Le¢t G be a finite obelian group and p be a prime such that p|0{G),
then show that there exists an clement a € G such that a® = ¢.

rirvﬂG@Eqﬁﬁaaﬂﬁﬂﬂﬁﬁﬁ%Wp@ﬁwm‘w%ﬁap\om,
a7 =eri=d BB asG UX G W = € :

05. Show that no group of order 108 is simple. )
fqs @t [ 108 IS B o FHE TERT TRl 2

. . : le of a

a6. Define a locally connected topological space. Gwel anl;?,x?:r;l:nected
! opological space which is connected but 1s not ch y e e,n.
Alzo pt;'ove that every component of a locally connected spa pen.

ot A AR T £ i AT | T U™ aﬁ!aﬁsﬁﬂ;

W?ﬁﬁ%(ﬁwﬁmﬁgﬂﬁm@m%‘
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07.

08.

09.

Define Cantor set. Show that Cantor set has Lebesgne measure zero.
Is it countable ?

P I AR ¥ R B B ey qu=ay @ aae
HITH ST BT B0 T gE gidy e 2 ?

Prove that a normed linear space is a Banach space if and only if
every absolutely summable series is summable. Using the above
criterion, give an example of a normed linear space and show that it
is not a Banach space.

Define the radius of convergence R of the power seriesz a z"
0
n=g

and
give one example.

Show that :

o ]

I—{—‘—‘h-f_lﬂanll"n

21
P.T.0,

Download NET/GATE/JAM/BHU/CUCET/PhD/M Sc Entrance Que. Papers at www.pkalika.in



[P KaikaMaths] [89] BHU RET Maths

RET/15/TEST-B 904 /Mathen:atics

10. Solve the boundary value problecy .
y'+xy'—¥ =2%% yl0)=0, y{1}=1

by using the Ritz's method and taking the approximating function as
v(x) = x + ¢, x(1 - x].

IR AR i BN |
Vorxy' -y =2x%,y(0) = 0, yil) = 2
T CEATEA B yix) < x 4o, x(1-x) B
ger Rest ffy a1 Wi H7 6 !
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(o be filled up by the candidate by blue/black ball-point pen)

RoliNe || } : |

Roll No: (Write the digits n WOTdS) w....vwme TR aesincenssgsoro g R
 Gorial NO. B OMR ANSWEE SHEBL .evrevvrserorsssesssssssssssssmsssssssssssssssssaes st sasssmssassasns
':_iﬂa‘yzalﬂ.m....,....‘.....................:..........'........'...._ . " .' ."......;..'.....,..........‘.._..,........_.._..;..............

- (Signature of Invigliator)

o INSTRUCTIONS TO CANDIDATES |
" Ushonly bjue/black bail-point pen in the space above and on both sides of the Answer Sheet)

§ 10 minutes of the issue of the Question Booklet, Please ensure that: you havé got the
COrge boot@t and it contains all the pages in correct sequence. and no page/question is
qpisping. Ini case of faulty Question Booklet, bring it to the notice of the
~_“Sugerijtendent/Invigilators immediately to obtain a fresh Question Booklet.
- 2. Do ot bringjany loose paper, written or blank, inside the Examination Hall except the Admit
. Canf without its envelope. _ : ' _ | o
8. A sgpayate A w:;‘ iheet is given. It should not be folded or mutilated, A second Answer Sheet
4. Write ly 3{&1‘5&011 Number. and Serial Number of the Answer Sheet by pen in the space
5 H (] a . i * £ g X

£

5. Onlt id fromt u;ge of the A‘nswer' S_hee-f,; write by pen your Roll Number in.the space provided at
~the|top by darkening the circles at the bottom. Also, wherever applicable, write the
et Number and the Set Number in appropriate places. ' e

brwriting is allowed in the entries of Roll No,, Question Booklet No. and Set No. (if any)

8. Noovérwriting i .
on DMR shedt and Roll No. and OMR sheet No. on the Question Booklet. _

7. Any changes|in the aforesaid-entries is to be verified by the invigilator, otherwise it will be
‘taken qs un ir means., : : : _

Thi Rookled contains 40 multiple choice questions followed by 10 short answer questions,
ofl edch MGQ, you are to record the correct option on the Answer Sheet by darkening the
‘apfjrogriate tircle in the Cﬂmspoﬁdﬁﬁ:aw of the Answer Shéet, by pen as mentioned in the
quillelines given on the {irst page of the Answer Sheet. Far answering any five short Answer
pstjons use five Blank pages attached at the end of this Question Booklet.

9. F 9 each qudstion, darken only one circle on the Answer Sheet. If you darken more than one

o irdle pr darKen a circle partially, the answer will be treated as incorrect. .
" 10. Nike that tHe answer once filled in ink cannot be-ch_anged. If you do. not wish to attempt 2
T kst leawe all the circles in the corresponding row blank (Such question will be awarded

1 work, use the inner back page of the title cover and the blank page at the end
12, Debodit both OMR Answer Sheet and Question Booklet at the end of the Test.

18, Yo abe not permitted to leave the Examination Hall until the end of the Test. - -
14, Ifm diddte attempts to use any form of unfair means, he/she shall be liable
- pw ent s the University may determine and impose on him/her. . .= -

L

* Total Ho. of Prihted Pages : 15
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Research Entrance 'l'est - 2014

No. of Questions : 50 |

Time + ¥ Houve | T o » - Full Marks_.: 200

Nbfe-' (ij This Question Booklet contains 40 Mulnple Chou:e Ques’aons followed by
10 Short Answer Questions. | o

(if) Attempt as many MCQs as you can. Each MCQ carries 3 (Three) marks.
1 {One) mark will be deducted for each mcorrect answer. Zero mark will be
awarded for* each unattempted questlon If more than one alternative ;
answers of MCQs seem to be approxlmate to the correct answer, choose the

clogest one.

(ili) Answer only 5 Short Answer Queshons Each quest1on catries 16 (Sixteen)
marks and should be answered in 150-200 words Blank 5 (Five) pages
attdched with this booklet shall only be used for the purpose Answer each_

quqestlon on separate page, after writing Question No.

'RET/4/test B/895 ) o P.T.O.
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1,

2,

_The saliva of mammals contains starch splitting enzyme The name of that
- enzymeis: e
(1) Amylase (Ptyalm) () Secrenn - wikd) Lysozyme (4) '-Mucin
3. Cytosine in DNA combines w:th |
(1) Adinosine  (2) Uraml )] Guanme (4) Tl'uarrune
4. If Vectors 2i- 1+k i+2f-3k, 3i +7L;+5k are coplanar, then|the value of A is :
W -2 2) -3 B4 4) -5 |
5. Thevalueof (~1+iy3)/?is: g
W2 @ e 2043 @ 2-42
6. The number of electrons contained in 1 Coulomb of charge equals to:
(D) 625x107  (2) 625x10"% (3) 625x20° | (4) 16x10
7. A unit mass of solid is converted to liquld at its melnng the heat required for
this process is the : -~ . .
5 - (1) Specificheat , '(2) Latent heat of vapor_ization
- (3) Latent heat of fusion - ¢ “) Extemal-latent heat =~
8. Graniteis : : ) AN
' (1) asedimentary rock ' -_.'_'_'_(2) ametamorphxc rock
- (3) avolcanic rock - 'f:(4) a plutomc 1gne0us rock
8. Coalisa: : o
* (1) Sedimentary rock @ Hydrothermal deposit
(3) Low-grade metamorphicrock  (4) High- grade metamorphic rock
10." Which one of the following gases is Ppresent in the stratosphere that filters out
‘some of the sun's ultraviolet light and provides an effec*twe shield agamst
~ radiation damage to living things ? 5 -
(1) Oxygen (2) Methane RN ) Oz‘one | (4) Helium
11, A cube is set rotating under no forcea about its centre thh uniform angular
- velocity. After certain time, - i |
(1) only angular velocity willbechanged
-~ (2) only angular momentum will be char o
(3) both angular velocity and angular momentum wﬂl be changed
~ (4) neither angular velocity nor anguJar momemtum will be changed =
RET/4/Test B/895 | (2) | C b

Which of the follomng is not a greenhouse gas? -
(1) Carbon dioxide (2) Methane

(3) Sulphur dlox:de (4) Nitrogen .
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12,

13..

14,

15, T

_.17'.’

'II\e gedmetrical equations of a rigid body having n generalized co—ordmates do
t contain time variable explicitly, then :

Hamilton function willbe H=T -V

Hamilton function willbe H=T + V

(
(:

K La@range functionwillbe L=T + V
(

Hamilton characteristic function will be A = 2T, where T and V are kinetic
and potential energy réspectively. |
Il p,, q, are momentum variables and generalmed co-ordmates of a system,

~ then: |
@ p *-éi,H is Hamilton function

[ ] S r
2 p, §§~ , T is kinetic energy
: Dy ¥ :

3 P #ff—» ,§ is Hamilton principal function

r

(4P Py 4 “5;,‘“ L is Lagrange functlon

r
e components of velocity of an mcompressxble fluid in the case of a two-

‘dimensjonal flow at the point (x, y) are (ax, — ay), where a is a constant The

uatiop of the stream line passing through the point (2, 2) is :

(1 xy =§=-1- ' () xy=2 (3) xy=3 (4) Xy = 4
ge system for a source outside a circle consists of :
ual source at the inverse point and an equal source at the centre of the circle
| an%qual source at the inverse point and an equal sink at the centre of the circle
) an dqual sink at the inverse point and an equal source at the centre of the circle -

. anéqualsmkatthemversepomtandmequalﬂnkatﬁ\ecentreofmemde '
18, Iff

_"'_6_-1;"Gz+.-cs - o e 01“2*‘“2“3"'53“"1
( ) .6'1-. 2"6'3 s L (4) 61022+62032+0’3012

i ¥ z) f£x + ,y) w(x, y),+ w(x, y) x Vz € ¢,

is the set of complex numbers, then:

—_— do notexistatz=0

{2y 5 A

(@ '_ Catichy - Rlemann equatlons are sahsfled but fis not dlfferenhable at z 0
3): fisdifferentiableatz=0-

Cagtchy - Riemann equanons are not satisfled for any value of z
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18.

19.

20,

21,

X 22'

'_'Rewwrestmss Ly

Let f(x)=x,g(x)=x*vxe[0,1]

”ﬂﬂ={

~ function on X such that L fdn exists. Define V; on sby :

" Vf(E);_ £ fduVEes

(1) point-wise as well as umformly convergent in [0,1] .

4) pomt’wme as well as un:\fonnly convergent in [; 1}

[94]

Forthepowersenes f(z)= Za z ,E»hmla |*,R#1, then}

(1) the radius of convergence of this series is R?
(2) f(z) has no singularity on |z|=R-
(3) f(z)has at least one smgulanty on. | zl = R
(4) f(z) has at least one smgulanty on | z | "Ij{' -

If [ fdg=u(g(1)~g(0) then the value of pis :
2 _ : 1 B
W 3 @3 @3
A function f: [0,1] - IR is defined by :
1, whenxisirrationalin [0,1]
0, when xis rationalin [0,1]
Then fis: _ : '
(1 Rlemann as well as Lebesgue 1ntegrab1e over [O 1]
) Lebesgue mtegrable but not Riemann integrable over (@

(3) Neither Riemann nor, Lebesgue mtegrable over [0, 1]
(4) Riemann integrable and Riemann integral of f over [0, 1

BHU RET Maths

@5

y1]

lis1,

Let (X, s, 1) be a measure space and f be an extended real-valued measurable

Then 'V is: _

(1) measure as well as signed measure on X -
(2) measure but not signed measure on X

(3) signed measure but not measure on X

(4) neither measure nor slgned measure on X
The series : e

(1-x)% +x2(1-x)° +x2(1 P gl 'Vx 0,1} is:

(2) not point-wise convergent in [0,1]
(3) pomt~W1se but not uruforrnly convergent in [0 1]
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23.

24,

25,

B

t GG be a group of order p”, p = prime integer, n = positive integer, then :

O@G)<1 (@ O@GY=1 () O@GH>1 (4) O(ZG)=

Tell which is the correct statement for the following groups : :
3’2 xZyz2Z, (2) ZxZiscydic (3) ZyxZy =2, (4) szzﬁ = Zy

n abi;lia'n groups of order 6 are :

g (1 L | )] 3 B )] 2 | @ le

M4+, @25 3) 8 '(

o 5 4
27. Let Q be the field of rational numbers. Then the degree of Q d/_ ) over Q (JE )
sk S
(1) 4 o (2) 10 ' (3) 6 3 (4) 2
28, IflE, and E, are the splitting fields of the polynoxruals x*+3 and x? +x+1
- oyer thq field of rationales Q, then :
M E1‘§FEz~ @ E@E () E=E - 4) El #E
29, Ac? function u satisfying Vzu =0 iscalleda: | :
(1] Pmdson function - ' (2) Gauss fuinction’ _
(3) Green's function ' (4) Harmonic function .
30. If| ®(x,f) is a fundamental solution of heat equation, then which of the
follo w-u'{g is true 7
(1] jcb(x,f)dx 0 (2) jcb(x,t)dx 1 (3) jcb(x,t)dx=e’? (4) [¢(x,t)dx=1ogx
. Rl‘l ; ] Rﬂ Rﬂ i Rﬂ ; ) |
3. Ldta fuhctlon f:R? 5 R isgiven by fx)=x? + 23, then its Hessian matnx is
gl enb)t: . | . |
02 2 0] . 0] | 2 0]
odfe] e efa] e[l
32,  Which ¢f the following points satisfy first order ‘necessary condmon for the
. mxz@on problem ? - £
Minimize x} +2 3 +3x,
 subject tb x;,%5 >0 i =" . _
- 7T T : T T
Comppd o @b o e ki @ [o o]
33. Lefdbe feasible direction of f:R" — R then directional derivative — f(x).atx
g ::.t:;- E_:iie:" ed as : e e | - N
Tot-0 : SR ;ou ¥ t-«>0 _ t
_ Voo Fa ¥l S d
3) Lm|LEHD-f@] @ 1 [f(x td) -~ f(xl]
_ d-0}  d - F d—m d- _
RETA4TestBBOS (5) . pPTO
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34.

35,

36.

37.

38.

‘MlmrmzeC %
_sub]ecttoAx b,x20

(1) rotation under finite forces about frame of reference fixe
(2) rotation under finite forces about. the frame of reference

m1 - Qe | [C) -g

. : . %y azz_.. '

The solution of theeequatlon F-gi—co, where z= f(x
X" oy ;

W Axy)=3 (f(x y)+f(x+y))+--- gtu)du

@) z(x:y)~——(fx y)+f(x+y))+- g(u)du

3) =, ').-=—-f(x—y)+— fg(u)du'

[96]

If primal of a linear programnung problem is:

BHU RET Maths

then its dual is given by : B | . r
(1) max 1. b, subject to ?\, A<CT - (2) min lTb subjectto A’ A=C
(3) max ATb, subject to AA=CT. (4) min AT'b, subject to ?Lr AxCT.

Euler's equations of motion of a rigid body are used for :

(3) linear motion under impulsive forces
(4) linear motion under finite forces

nl. i34
The radius of convergence of the power series Z n"z" s
. n==1 -

y =0, is gaven by«

1%

x‘b‘
x+

x"'y

4). z(x,y)-—-(f(x y)+ f(x+y))+-— rg(u)du

If the series E:DC,, is convergent and f (x) = %} Cuw® % e (-1, 1)
. n : ) _ n=

then limf(x) is:

d in the space
fixed with the body

4) €

) and %= g(x) on

¢)) 1+>:c:2 Vil zc (3 2+>:c 4) 3+>:c3
39. Aset expressed as the mtersectmn ofa flmte number of half spaces is called a:
(1) polyhedron L _ (2) non-convex polytope
(3) .convex polytope = (4) concave polytope
40. The number of cyclic subgroups of order 10 of the group 2{100 X 225 are :
()10 QU @32 wu
RET/14/Test B/895 L qe) .
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Atterhpt any five _.qﬂestiaﬁsz.t‘ Wﬂ"‘té-gn_s'iuer in 150-200 words. Each question carvies |
16 mérks. Answer each question on separate page, after writing Question Number. '
1. State and prove conservation law of energy using Lagrangian approach.
2. Hind the equation of continuity in the spherical polar co-ordinates.

3. Prove that all possible, norms defined on a ﬁmte dimensuonal vector space X ¥
dver Ki(= Ror () are equivalent. ' :

- _' a, (X,i) be a topological space and B be a sub collecnon of {. Prove that Bisa
oﬁ ¢ if and only if every ¢-open set is expressed as a union of members of =

5. et G be a group’and let O(G) = pq, where p, q are distinct primes, p < q and
Hx@g- 1) Show that G is cychc

8. Lt f (:{) e Flx] be of degree n21. Then show that there is a fmite extensmn Eof
of deree atmost 7 in wh1ch fix)hasn roots. |

7. w- l;hat two dimensional Laplace equation Vzu 0 in polar co-ordinates
thkes the form : - - =

52u 16 1 8%u

—_— __.._.....___

ot ror o8t
| 8. (onsider the con]ugate direction algonthm to ﬁnd minimizer of

4 l | |
s iF (x1;ﬁ2)= [2 ;]qu'r[ 1] with initial point x °=fo O]T and a conjugate ﬁg_

direction d =[1,0[F, then find the minimizer at one iterate. |

9. If a fuhction f:[a,b]> IR“,nzl is continuous on [a, b} and dxiferenuable on
' (b b) then prove that there exists ce (a, b) such that :

If(b) f(ﬂ)lls(b =all fEll

10. If (X, 11 11) is a normal linear space over a field K (= IRor ¢) and x be a non-
Zero vgctor in X then prove that there is a bounded linear functlonal F on X

ch that :
F (9= ||x||and |[F]| =1

RET/A4[Test B/895 - . pro
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Roll Nos 5 e T : |

0. Nn. .

RET/4MTestB/8OS  (8)
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