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i [
wl m;l i I“, g ll of e tutervnd (0, 1] 1 i
Aot a ﬂ
I
0 Co i
Y/ D). i
iﬁ"(yl (), e
¢, G
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wy 'V T/ o S
20 The o vidue of slosinysin(xoyy ds | 32
s it Ny '
) . /:;l‘ "/ %'
A i/ j
(n)[ . ’J t (. %)
4y
o ’ \’
( n/ i
o (WA e (4. ,V:
BE Wdeh ane of the following, nnetions do o pirt i
ol complomentary fimetion ol the differential
vt lon 7 3
(%1 .!)d V (7% | ",,"y Py (x e ‘
ty (s '
i)y y g (I y =«
\M ¥ oA () y x’
i

=%
eS80

B Cavdder the Tollowing, sntements for

1z) i i I il 22y 12y sing.
/ Vs

Lot (z) ey e esmenstin sinpolirity ot 2
L) i vemovible singadueity ol 7

L0 PR
().
Which ol the ubove sttements is/ire triae '/

Gy Both 1 and 11 A7 Only |
(¢) Neither oo 1E () Only 1 /

oo 10 W ad Wore Sadimensionaf subsipiices ol
[il ','-I-J 4 dinensional vector space Vothen the snimllest
,;”',335 porsdble dimensjon ol Wy oo W, will he ]

(n) 4 ) | .
ey -l Jr‘ﬁ 9 )

v
~3
-

(M4%) X (mAs) A%

iy (R AU = A8

2 \2,'\\
0 <40

Mu'lli'nmlh'm/‘li"lfl

Sap
(#7% 4044

5 o s
(Mg Ay 447 ¥
A 4
1 TILIRE,
“f

f g
hoettfer [0, ] A fquran 100y

p h 1T =
A, i et ey 2r 0 LR

(i) /4
(1) %

bt A el

(h) (’/W/AJ 4

(e ) ¥

‘
(1) %

11/
(cy /1

sy it iy

et Al 2

AL
o (27

J oy (d) (%%} T

3" 3
('m b

() 4 " 4
T T e HAFA

fopt-tfeetfeaet
sqefyeptm
(% Z’,)‘lly (2% 1 .’i)dy 2y (% 1)
dx’ dx
ek el b ek, U w7
(g e (b) ¥ X%
2% (dy y x*

(c)y ¢
1(2) in | gz 1) sing # ferm fa=1

l | -
gl s famn E1fe
O 1 () A1 v srEvE fafeEdn 2

[ '
1. 70U g () dl v AT fafaza 2
ypilad i 08 - /A = R 7

(h) ere |

() 1ol 1Al
(dy dac 1l

R AER
Al W, e W, vk 4-feal afn aufie v
- faeflor el § dal W, A W, R HEH B2
s femn vl

() 3 (h) 1 &Y=
(c) 4 (dy 2
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2 (RAL) S‘n-‘i = },1%;‘7\
= u—__——-—’_‘
n2\. S5int oS
‘ n Zz_



in The angle betwoen pair of planes a0
N6y 1277 + I8¢+ 2nz oy O
16 N
(a) €O — | (b) vos ,
(= AR
e o 81
(C) sIn \:\i ] (d) an *\-—:Vl !
37.  With reterence to the motion of a ngid body 37,
moyving into tmo dimensions about centre :
@@ irertia. match List - 1 with List 1l and choose
gﬂ,; i the correct answer using the code given below
v e fists. :
List -1 List - 11
= . = l A
A. Equation of I ;mk'@‘
motion -
B. Moment of 2. mh0 [
momentum :
C. Kineticenergy 3 Mi=SXMy=YY !
of the body
D. Motion of centre 4. ML0 =1L
of incrtia
Codc :
Ay A-28-) C-3D-d
by A-d4. B C 2 D=3
(c) A 4.8 2.C LD 3
(d) A 4B 1.¢ .2
3N In Cauchy's Mean Value theorem for the 38
functions fin) e and pin) ¢ b the value ot
¢ is such that
® B 4 the harmonic mean between a and b @%
é%iy Civ the anthimetic mean between aand b [BRS
R C) s the peometne means between a and b
(d) none of the abose
39 PThe infinite series 39,
| | 1 [ -
¥ : p e = Y. toiant,
2loe 2y Mlogdy nilogn)’ ¢
is convergent it
(1) p<l (by p 1
ST = (dy p=1
N — 181

n(egn)°

AL

W)

s
3 B -2

pmmpee BC L PR L L
Bl bl bl A
"
10 o
() vos lL j[l () o l q ]

\ A

(¢) s ‘llf\] (B tm L“l]
v dg Tvs @ Age b N E MR EIERIN
&‘»ai:\i Ngd eyl o Q Rl bl
aun 19 1A 1A e A 4l A A
el - gdl -1

i wllaw L "m“y

% -

B, iy d@an 2 mk’0

c. fg & afast LMY M X.My MY
Fall

D, wig g Bl 4 MK0 1

F2:

@ A-2.B- 1,C=3, D4

by A4 B 1L O =003

(e} A4, 8= 200 = Iy D=3

@ A-4.B-1,0-3,D-2

Gl () VAU p(x) ¢ Vb foru iRl &

qegHT YR A ¢ 1 HE §9 TR H1 8 fob
(a) c.odul b d° H gD M R
(b) ¢.a @l bah s\ 1 AT =1 R
(¢) c.ad¥l b & &1 AT q1 R
(d) 390ed o 8 HIS TE

3 A}
i T hs l e e ‘ .

2log2)"  3(log3)"  n(logn)” ~+ 1o inl.
whyart 2 afe
(a) psl (b) p< |

<" B ’—l—-—_-— P
S
T A (-9

(3



40.

d by . then the ,

40, Putting x = ¢' and denoting at

differential equation

y@:ﬁ‘g x1g—);+3x:-q-—y;+‘\gz+y=}081\'

= dx dx” dx '
is transformed to ,
@ @-ly=t () &Y=" -

(c) (83+38+1)y =1 Jﬂ((93+|)y =t
41 If the Lagrangian does NOT de_pend on time
explicitely, then |
(a) The Hamiltonian is €O
(b) Hamiltonian is not constant
(c) Potential energy is constant
(d) The kinetic energy is constant !
42, Which one of the following is true 7 q‘: P42
A® There is a field of 64 elements ry
(b) There is a field of 45 elements ?‘
(c) There is a field of 80 elements 2 paS f
(d) There is a field of 48 elements {*3

41

nstant {

43. If pis a prime number and G is a non-abelian :

43.

group of order p*. then the centre of G has | EEE

Q,\ilc”y ; 3%
) OHs

(a) p + I elements (b) p- I elements

.
(c) p* clements (d) pelements

44, If S denotes the surface of the cube bounded . 44
@Y[E by the planes x  0.x - L.y - OFVISRIS
I3L , 0.7 - 1. then the normal surface integral of

F=(x'—yz)i-2x'yj+ 2k overS is

@ . (b) 1 ¢-a5" : a)
5 &5 m,q1j)é1&ﬁ

) = ! &&X\W

(&

i

t 45

45 The number of group homomorphisms from the
group Zg to group I is

(a) 3 (

(c)h 2 \mnne

Eiaikd
(@ (83 -ly=t%
(©) (3+30+1)y = tH

afe diffora o ¥4 8
2, @ ,
(a)%ﬁ?ﬁﬁ'ﬂm%
(b) BffrE feres 98l 8

(c)@mmm%
(d)nﬁaﬁW%

e § F-1 T A B 7

(a) 64 il ST T & E

(b) 45 et e T & B

(c) 80 3raa aren T &7 2

() 48 A T A7 2

e 3 G, p? FEF
g,aﬁo%?}"’rﬁﬁ

(b) O3 = H
(d) (83+1)y = k|

g Al Ad

(b)p—lmg

(a) p+|3ﬁraa%
o @i @ p 1
=1,2=0,

afe gHaen x = 0. X = Ly =0
z=:ﬁqﬂazwﬁmaﬁ§éﬁgﬁﬁ%m
S, @l Fe(x - yz)i - 2x7yj+ 2k %1 9aE S
w ficr= gdg @A

(b) 1

(©) (d) %

A= =

aug 7,9 998 Zz(,ﬁmmﬁrﬁmaﬁﬁ
e B

(a) 3 (b) 4
(c) 2 (d) TS &l

| KB'K’L‘A‘?'?"Z] )
L~y - WM

@)
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46.  The mean and variance of a binomial distribution | 46. U'ﬁ ii 1

. ! 4 =9 % ".qq; ';“J 4 drAq
[EIE] are 4 and irespectively. Find the probability . — 21349 38 AfTF * A F1 it
G 3 ; :na3 #ifau |
ELESE of 3 or more than 3 successes. ; 5 > 6‘ i 20
; 65 (by ==
656 20 ’ s )
(@) 77-9 (b) 743 I (@) 729 243
I 716
73 716 ! e (d) —
Gl Lo ; © 229 729

#7. Consider a planet of mass m orbiting around | 47, HATHIN % 5 =i

the sun under inverse square law of acceleration ' ' WEE w7 gieEdn FE T 73171771' m&E TF gz
Hr— lfLheposmonoftheplanelatllmetgwenby E]% fqmm w1 | A BHE 19 U7 F A e

the polar coordinates (r, 8), then the Lagrangian | féan= (1. 9)_71"-7?] TS 2, A A T AufE
L of the system is given by } L fr= 9= 2
M., w2y UM .o A2 HM
(@) S (F+8 )**rz‘ : (a) 1“2_(;—+9 )‘r—
(b} E(fzwkrz():)—& ;o (b) _@(f:+r:92)_@
2 r : J 2 r
. m pm i . m ., a2\ MM
(c) 2(: +9) ey ‘ (c) ?(Tz"'e )'" 2
b rromen, ot m : /., 242y, UM
(d) —(i* +r%0° )+ MM : V2, 2p2) HT
)2(r+r0)+r ; (d) 2(r.r9) :
48 The Laurent’s series expansion for the function ' 48 f(z) = 0% oim: S
: g “(1-2) o
f Z)= = = ic 1 ~ _3 z(
(z) Z(0-2) aboutz=0is A0 99X 3
1 ' I
(a) ]'r—-+_+Z( 'z (a) l+l+f+Z(—l)"z°
Z Z o
. (4 2k T > 1 &,
‘Ml+-+—2-+Zz" __’—-k (b) 1+;+Z—:+Zz“
(©) 1+1+ Vo a Lo\ f (©) 1+1+l,—2z“
z S - : 2 7 =
[ f |
d) 1+—+ " ap s d) 1+—+>» 2"
( Z o=I ' ) z ;
(22’ -5) dz ; )5 3
49.  The value of the integral _[( 2+ (B ra) - 49 A I i L 2 (7 C
(=¥ :

(z+7) (z° T4)z }

; qaan%ﬁm%xﬁmﬂ,zﬂ.fﬁ.l—:i% 1)
(a) mi (b) 0
(c) 4mi (d) 2mi

3304 (where C is the square with vertices 1 +i.2 +1i,
BLeM 2 - 201+ 2i) s
(a) mi
() 4ri

!lo! »
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yarcal |

et is the set of real numbers and (. d

.

line metric space. IfA = (0, |)and B = (1,2]arc 3@35‘@
subsets of . then E[Wﬁ

(1) Aand B3 are not disjoint butare separaled

(b) A and B are disjoint and separated

(¢) A and B are neither disjoint nor separated |
(d) A and B are disjoint but not separated

A graph G is said to have been decomposed into | 5/.

(wo subgraphs g and gy if !
(a) gy, -8 (b) B UE=0 f
(c) gyMey 8 (d) None of these

Consider the following quadratic forms : '!
gy (X}, %y) = SX:T FLOx X, F ZX%
Ay (X2 %) axg - Bx Xy 5x§. then
(i) ¢ is positive definite but g5 is negative |
definite !
(b) Both g, and g, arc positive definite
AT (5 18 positive definite but q, is indefinite
(d) Both q; and g, are negative definite

[he principal normals at consecutive points of . 33,

a curve do not imtersect unless
(hy t 0O

I
(<) 0

T

(dy h -0

| or a normal distribution,
Ouartile deviation : Mean deviation Standard
deviation is equal to
(a) 151012

e T D)

(b) 13:12:13

() (dy 10112 15

Consider the set A = {(X.Y) € RI:(x-1) 55,

(x - 2)(v-3)(y - 4) = 0}. then which of the 5E{g}:’l‘[il
i frofafaa 8§ @ -1 FoF ag==T A

O Ha

following statement is true about the set A ?

m is connected

(d) Aisclosed

(1) Ais dense

() A s compact

BIRU-12

{4t IVH,'» cﬂﬁfﬁam 'H'I:Zéﬂaﬁ @Rl YA ﬁ;_ a2
(I, d) areafeeh T gt Fmfe 2 12 A - 0.1
S B - (1.2 R & = 2, Al
(a) Aaﬁuamiqaa:rgf%mg_uﬁﬁmg
(b) A 3T B 3L IR gpAvE A
(c) A3 Bqﬂmqﬁtgmﬂﬁa:g
(d) Aamamgﬁmgawvﬁuqﬁa
@mcaﬁramrﬁg.t{dszﬁfaaﬁa
fan o 2 7% b G
3 MEgy =8 ()glul—iz:“f .
g Efné’i!;' (d) A @ FE A
qy (%) Xg) = SX] + 10X ¥ 2x3
Q2(X|vx2)=4x%"8XlX2+5x%,?ﬁ
(a) q,mﬁﬁaﬁééﬁﬁqzw

(b) qlaanclza\rﬁwmﬁﬁaa% .
(©) qzmmﬁ%m%?rﬁmqlaxﬁﬁaﬁ%
(d) q, 1 q, SH1 TS fafeaa 2

fepell b % uTT Fag 3l W g AT a9

a% gfereie 98 A & o« dh (6
(a) Tk =0 (b)y =0
(c) l'=0 (d) k=0

T

fepef) s A H,
wqde R« aren fomed : AEs faEe
T BT B

(a) 15:10:12
(c) 12:15:10

(b) 13:12:13
(d) 10:12:15

ag=a A= {(x,y) e R2:(x— 1) (x-2)
(y - 3)(y + 4) = 0} o fa=m $ifsd a=

g d g 2 7
(a) A 95 2 (b) A GHEg 2
@ATmR @A




36. A particle moves onacycloidS =4asin® under~ :
the action of gravity. What is the time-period ot
the small oscillation ? '

) -'—._ - f—
(a) 2y ® e
(c) 2m ,,‘_3-‘—.‘ (d) None of the above
5= The solution of Brachistochrone problem is ST

(a) an inverted cycloid

(b) a catenary

(c) a hyperbola

(d) a cycloid but not inverted cycloid

58.  Let fix) = [x]. where [X] denotes the greatest 58.

[EX5[E integer not greater than x. Consider the °
%wﬁ following statements with reference to f(x) : :
—~T. fix) is bounded variation in [0:2].
Z- f(X) is not continuous in [0. 2].
Select the correct answer from the code given
below. ;
Code :
(a) Only 2 is true
(b) Only 1 is true
(c) Neither | nor 2 is true
47 Both | and 2 are true

59. If the external forces are conservative and 39.

E 5=

B

density is a function of pressure p only. then

the equation ‘d—(—\i ] = (ﬂv]q is known as
dilp) (p

(a) Navier - Stoke's equation

(b) Lagrange’s equation

(c) Helmholwz - Vorticity equation

(d) Euler’s equation

00 For what value of *a” the unit normal vector 1o . 60.
. : B

(L1 hisparaliel o the plane 3x - 3y« az - 57 . F w
[=]37%K

the surface £ 2 - 4)3 - 320 2=0atthe point
1 ~ A
Ay 2 AInT +833-67k
(b) —~2

~ A
V483 -6k

CGanw3-3k

(c) 3

T

)

3 __\/)__—-.3 QA =0 Tiz}

Ja =~

e e A (%

w 'ﬁmmﬁ%ﬁm%%

BIRU-12

. T
S:Jasmeq‘”ﬁfmévﬁﬁ%?ﬁmm
sradeTe @1 7

@ 27‘\[;:
© 2%

ARFETHE TS F 7 2
(a) T FSHHd T3
(b) T THIsh

(c) = Hfawaey

(d) @méﬁn%mﬁ
mﬂx)z[x]-aﬁ[x]mqgﬁq 8
mm%a\‘S@‘a@qﬁ%!f(me:j
ﬁﬁﬂ%ﬁaammﬁan%:

1. [0.2]¥ fx) ez famm gem 2

2. [0.2] 9 fix) Haw A& 2 |

hd:

(a) $adt 2 TA 3

(b) Hact | T 2
CELEE:CEE R

(d) 1 3 2 1 T 3

() 2w s,
(d) I & § oy T

afe s 5 §eEf R 3 v % qw p# we
o (2 (¥ ooy
(a) Aot - =i g

(b) SuTRIEA FHtwTo

(c) Bewglees — aURfadt wfiehor

(d) I THHT

2 Sl TR I 2 +4y2 32 2=
& fag (1, 1, 1) W sAfies afes auas
3x-3y+az=5 @HT<A & 7

(a) 2
(b) -2
(c) 3
(d) ~3



vy o (= 2 o m
Ay —  doen (0P ik M \-//
oz = BIRU-12
TR A
R o e A o S T TR L 4t 1 A A e aeu i
o0 Maich List - Dwith Lisgt - 11 and choose \‘}““’“‘ ol T al?ﬁ ;FHEQ ot @E@ |
answar using the code given below the hst. R’a LB 4 o
Et';% List - 1 List— 1 | e -1 | SSl
TS A 1 . N-gh ATTRIH
@ A, ()= ——w—}———— 1. :\on—lsnlak‘d AL £(2)= v——s-r—”‘-":‘ S il T,
sinz—-oosy sinz —Cos 4 fereTaroral
atz= =y | ~sential singulanty o T_f4 9
l s ial ’ B l.( ) in l 2 ?&B R ICEEES
B. fia)Y=sin- 2 Izelated essentid ' . f(z)=sin— .
{ in . al elatad ¢s ' n ’ -
z=0 singularity ‘ z =0 e
i B 3. W
C. ) =zvosev 2 /3. Simple pole f C. f{z)=zcosec Z
aLz= e 2. z __ _ z = oo QT
Code : — Sm L-‘O ®e:
(@) A=} B-3 =3 ST, nR @ A-1 B-2 C-3
A3 B-2 C-1 : () A-3 B-2 C-1 2 =0
@A-1 B-3C-2 Swml¥:) | © A—1 B-3 C-2
(d) A-3 B-1l ¢C-2 .-——f..z’_" : (d A-3 B-1 C-=
o - . it g men fafas 9
62, A uniform solid sphere rolls down an inclined 62. UH UHEY 3 fa aﬁ-{@ o E}‘% ﬁli
plane of inclination o with horizon. which is 3 D gqQ Ad JEdA W =2 seh . gqr%;'a
rough enough to prevent any sliding. The centre | S3g FA71 G 2 fs +1¢ fegea 7@ gt |
of Lht sphere moves with constant acceleration ELCR g 3= &  nfy a2
J . } -
(@) - gsina (b ggs'mu : (@) 2 gsina (b) = gsina
/ 3 i 7 5°
1 R 2 v 1 2
(c) 7 egsina (d) = gsina - «©) :gsina ) -:-;-gsma
: | o P Tyax=1 ¥
65 Extremal of the functional J'(y‘):d_\ _underthe ; 63 HeHS J'(y')"d,\ &l 9, Qi I)’d\—
= i [
< I Q i Q
constraints j_\d.\:l .giveny(0) =0and y(2)= L. | T=rfd. J&l y(0) = 03 y(2)= 1| e 2, ?
iS Q 1‘— R
(@) ¥y = x- b y=x 3 L (a) y=x" (b) y=X
q* ‘ - R 4 N i
{ a2 @y-x A @y @ &
o ¥ 64.  Mach List — | with List— 11 and choose the correct 64, _1331@1_“@@%?{%39”
s r answer using the code given below the lists. : g gdl I gAY |
'\l‘—-\q ESE  List-1 List — I : A= g=h - 11
" asast A VAM thod 1. Assignment ; ¢ .
@‘5;5“: meth o e ,‘ A, Am fafa 1. Praa e
B. Hangarian method 2. Transportation | B. #nfra fafu 3 WW
- problem c. feam fafu 3. Fermeew fafy
C. Two-phase method 3. Simplex method : : frfe
D. MODI method _ D. #ig fald
Code : i e :
(a) A2 B-{; €-3 D-2 : (a) A-2 B-1 C-3 D-2
(by A -1 B-2 C-3 D-2 ! (b) A-1 B-2 Cc-3 D-2
ey -1 B c-3 D-2 ‘ () A-1 B-1 Cc-3 D-2
L B-1 Cc-3 D-1 (d) A-2 B-1 (;—3‘ _D__._I‘. .

(d) A




| Eu\v«:i
| -
i .
‘{ . —_ -

T
SRRSO -3+ oot it
65, The least value of *a” for which the {unction|  65.
fin) 7 +ax 11 is increasing on [1,2] is i
A -2 L) o ;
(c) -4 (dhs—3
66 The function f: [0, 1] — R defined by 66.
[
E5E J Ly D<x=1
L ' f'(\):1 :"u IS
Has |
{ 0 . x=0
_j,:;/l Inbounded in [0, 1]
(b) Bounded in [0, 1]
(c) 1 cbesgue integrable in [0. 1]
{d) Both (a) and (c)
67 Thesingular solution of the differential equation; 47
S TN, d
(PX —y)° =p° ~| [wherep:l =
dx ;
2= A* @ -y e 2o, '
(c) x> +y3 = By !
- 7P y (d) x2+y2= |
" =0 68.  Extremal for the variational problem b 68.
Tatar L log 2 z

0 \mq;ﬂ =1y Viyxl= !} [e_)‘(y')2 —e yz]dx satisfies

the following differential equation

¢ = T¢ :
A (@) y'-y ey =0 (b) y"+y +e2y=0:

-Y\ - 2o PNy ” o D !

(&) Yty —ey=0 )y -y =0

k9 T 69, Ifa random variable X follows Poisson .69,
{ 9 é} distribution such that P (X=1) = P (X=2). then -
=y P(X=0)is :

B )
-\ d8) e# (b) ¢! ]
Kw‘a"’_\ () ¢ (d) Nonc of these ‘
A

Consider the following two statements : 70.
I Let G be a group of order n. 1 n < 6. then

Gors Abelian.

E‘l#,[% 2. The order of the permutation @, bab &
! VAN 3 [1. 37 I 2 3 4)
\ g -3 613?»‘—& 34{[ : : ﬁ: is 3. ab = bo:

. . L (n Ly Weleet the correct answer from the code given
- = -

helow =
o Code ; a ‘C)bP,s = bﬁl\b
g P = -\ ) Only 2 IS (rue Sl
. - - - K Mo (Y]& _ a
d = ) - (hy Only s roe e = bab

o QT (<) Neither | nor 2 0s true =
M!nltl and 2 are true < =bala b)
e , e
} L) — — ( rl’)\ )

o (V-

B
| 12

(d) H1 | Td 2 & _

)= S 1.2 g,
(a) -2
(c) —4

(b) 0
(d) -3

I
%[ [0 1] = R, f(x)= N ‘Tﬁ(kxgl

g aftarfea 2 O Ry
(@) 10. 1] 3

(b) [0,1]F g 3

(c) [0.!]15%@%%

(d) (a) 3 (c) e

dx
@ x-y>=1 (b) x2_y2_
(© B +y’= (d) x2+y2_
Terertor gaEn

log2
v[y(x)]= f [e‘x(y’)2~e‘y2]dx
w1 TH - HIHSA gHismwr 9 e
T 8
(@) ¥y'—y ~ eiy =0 b)) y ity ey - g
(© y'+y -e7y=0 (d)y" -y +edy=g

e we Mgl = X I fereor 1 srgeon
Rl & SR P (X=1) =P (X=2), 31 P (x=0)

(a) e2 (b) e!
(c) e (d) 379 9 & 7§
ﬁﬂ%ﬁgﬂamwﬁaﬂiﬁm:

1. 1 G Hife n 1 U wgg R | Afn <,
A G U Ao wg R |

X Y
9 fed ™ %2 ¥ 9 I9w T i
g%ﬂzwé

(b) Fad | U B
(c)ddM 1 FFRIMAA 2

tig?
L/- ’D - .
< L _ — —]’__ 4 -
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