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No. of Questions / ve=t 99 wwar : 120

Time :2 Hours ] [ Full Marks : 360

w4 1 2 92 ] [ qorf : 360

Note: (1) Attempt as many questions as you can. Each question carries 3 (Three)
marks. Osnte mark will be deducted for each incorrect answer. Zero mark
will be awarded for each unattempted question.

IRET weAl B EF B W1 yAeT | Ulds we 3 (@) o) o 2| gl
TeId TR F o0 vr 5% Prer ok TS oo we W o
G

(2) If more than one alternative answers seem to be approximate to the correct
answer, choose the closest one, '

Hﬁ?ﬂﬂﬁﬁmﬁ?ﬂﬁmﬁﬁwuﬁﬁﬁﬁ%mﬁw%

1. Two masses 5 m and 3 m are attached at the middle point and at one end,
respectively, of weightless rod of length 10 meter, The system is suspended
from other end of the red, If it behaves as a simple equivalent pendulum, then
ks lengthiis ; :

10 A AR YR U B B WA fivg 09 U WK W QY 59T T 5 m 09 3 m
m%&ﬁ%;wﬁWW%mw=m%mﬁﬁwm§m
aﬂmﬁﬁ%mwﬁ,msﬁﬁm%;

10

15

2. A solid sphere of radius 10 entis rolling down an.inelined rough surface plane,
the inclination of the plane with horizontal is e If v is the linear velodity of the
center of the sphere, M is.mass,of the sphere, then kineticenergy is: -

b FS T G IWE T 79 W u}a#ﬁ‘r’“%rwwnwam:ﬁm'%m%r
S W g BT gET e %) IR T éﬁﬂiﬁrﬁ--ﬁr..ua.mrnﬁﬁawwa

' 15 445 85
1 ) — i) el A
& . 1 ) 11 = 11

T TR A B ,
7 242 10 (st 012 1056 o 9 7
1) =M @ 3 .. singy?  (3) -;-H{%mq] (4) 3 Mwsin q)2

(1)
P10,
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3.

If rate of change of resultant angular momentum of a rigid body is equal to
resultant moment of external forces, then it describes :

{1) linear motion of the body under finite forces

{2'." rotation of the rigid bc-dj.-’ under finite forces

(3) lincar motion of the body under impulsive forces

{4) rotation of the rigid body under impulsive forces
ﬁﬁ?%éﬁqﬁuwﬂﬁﬂﬁﬂﬁ@ﬁﬂﬁﬁﬂﬁﬁﬁﬁﬂgww
& WR R, 99 9 HwEa e € |

(1) fivg &1 diftg vt & smrfa Yo afe @)

(2) T 39t % emrla gg e @ gie @

(3) A gell & gt five & g fd @)

(4) amrfy gt & ot ge Rvs & goF @7

A rigid body is moving under a conservative force, then :

(1) work done is independent of path but total energy is not conserved

(2) work dorte depends tpon path and total energy is not conserved

(3) work done is independent of path and total energy is conserved
{4) neither work done is independent of path nor total energy is conserved

vF 57 oS U6 WA 9o & g nioeid E, 06

(1) o o e vy @ wdd o Qo ol wdie T E

() T e g W PR & ud g et wRiEw T E

(3) B T e T % TEAE £ oud gul S R 2

() = & G T e ow B e § ol A & ol st W E

if T is kinetic energy of a rigid body rotating about its center of gravity with
o : al

uniform angular velocity, then = represents !

{1) linear momentum about the center

(2) angular momentum about the center

(3) potential energy of the body
(4) work done by the body

aﬁw@ﬁ'ﬁa&m‘ﬂ“ﬁ@@@maﬁﬂfﬁﬂﬁT%. ad %

YRl R © -

1) oo g @ wve Y
@ wq%ﬂ_'aﬁﬁﬁﬁﬁ“‘ﬁﬂmﬁ'ﬂ
(3) g o Wt Fel

) s 0 o 7

(2)
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Radius of gyration of the system of 3 masses : 1 gm at (2, 1); 2 gm at (1, 2} and
3 gm at (4, 5) in OXY plane about x-axis is ;

OXY @& ¥ & e : (2, 1) W 19719, (1, 2) W 2 7 T4 (4, 5) W 3 79 & ¥F
P uReAvT fBrour x-sm & e #

(1) 3 @ 14 @ V4 @3

The three principal axes at the center of ring are two perpendicular diameters
and : '

(1) . axis of the ring through its center L. .
(2) axis ofthe ring through one end of a diameter hy

(3) tangentat the end of a diameter

. (4) any third diameter of the ring

Rr @ o w7 g ot A < epeaa ae ¥

(1) R & o & o0 amr

(2) ﬁﬂa%wa’rwmﬁq_ﬁﬂhﬁwﬁ??

(3) A & BR W el Y

(4) ﬁ#m-ﬁélﬂﬁmw

Product of inertia of an equilateral triangular plate of side 2 meter and weight

6 gm about the two axes drawn along the base and height at one end of the
base, is:

WGWWWEWWWW'W%'HWWE?TMﬁ?
mﬂﬁrwﬁﬁ?ﬂﬁqﬁwﬁﬁﬂwmﬁﬁmﬁﬁ%:
(1) 12 (2) 1243 B I R 4) 243

For what values of a4 and b, the system of two forces (1, 2, -1) acting.at (2, 3, 4) |
and (-1, @, 1} acting at (4, 5, b) has zero resultant force and zero resultant
moment about x-axis : ' '

ARG E N m#f%ga’rw (2, 3, 4) ™ PR (1, 2, -1) Td (4, 5, b) R T
(1.4, 1) P g & 9Romh 7w T O 238 B 0 RO ot e &

1) a=-2b=3 : 2 a=-2,b=0

(3) a=0,b=0 (4) a=0b=2

A system of three dimensional forces in OXYZ frame is redutéq-int 3 singl

resultant force of magnitode T mnd o FEEUREHWE of magnitude § at O i e

angle between their directions be let 60°, If both are further reduced alono. ©

Poinsot's certral axt%; then piteh of the central axis is : ok ng the
' - .f—'

) PTO.
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11.

12,

13.

14.

Bearurl) gc! &1 WE. OXYZ WA # 10 FTaAM arel URvT 9 Td 6 SifcrT drel
aRerft e A O ux uftafda 2w &) 999 el & 99 o @ 60° &) afg 2
T wiee da AE 3 Gy F giefta OF £ e o= vy @ fe ®

33 3

10 10
10 A Rk

Two equal forces of magnitude ~2, act along the diagonals of adjacent faces
which do not meet, of a cube of side 24, and whose center is fixed. The resultant
{oree is

J2 T T g W aa e @ T, 2¢ §OT 918 U O9 t UR( 9 Had
@ Rt o amog & 96 Red & Y e F wra &) ool g« &

(1 = (2) 2422 &) 3 {d) VZ)a

ey

3|

A solid frustum of a pataboloid of revolution of height f and latus rectum da
rests with its vertex on the vertex af a paraboloid of revolution of latus rectum
4b. The equilibrium is stable, if :

T RET wast e @) e $u 1 1g Wifierd dg ¥ 4b e
T3 Rl wodEm @ o ax, o B B Ry Re 2 wremawen Rew £ A

a+b a+b ab v ”{i@
(1) H:”ﬂ“ {2) H<a—+g (3) H{—IH-E? (4) FE

An aliele runs 400 meter circular track in 50 sec. with uniform angular
velocity. Iis /her linear velocity is

wh s 400 #reT AT WeRn fw owr fer @l & 9§ Redr g 50 We § @@
&Y B S YT hR E

(1) f%mﬂ @ %*’i’fﬂf@o (3) W0o/Ha  (4) 8o W0

A passenger 1s walking in the compartment in the direction of the running
train. The train is running with tiniform velocity. Due to moving frame the

passenger will gxperience :
(1) no extra force (2} abackward force

(3) aforward force (4} a coriolis force
@‘?Iﬁ‘*’fﬂﬁ‘?iﬁﬂﬁﬁﬂfmﬁﬁmﬁﬂﬂm%liﬂﬁmﬁﬁﬁqﬁ%.

[,”ﬁqﬁﬁﬁﬁqﬁﬁﬂﬁ (2) @ 9D @ SR W aw
3) AT & 3N WO g7 4) T® AT T

(4)



15.

16.

17.

18.

17P/217/17(Set-I)

An object is describing a path r = f0). At a point P(r, @), where rand 0 are
coordinates in polar coordinate system, angular momentum per unit mass of
the object aboul the pole is :

where dot on the variable denotes its derivative with respect to lime. .
TE TR r = f0) v e B R | ys R P, 8) W, wET - 19 6 g P
& f = 3o i s, el @ W, & -

WEl R U R ST SHG W G T e Y quen

(1) r8 (2) #%8 ©(3) 102 (4) ro

An object describes. a cifcle with respect to its center such that the tangent
rotates unifarmly. Then linear velocity of the object is :

(1) proportional to iriverse of the radivs

(2) proportional to inverse of square of the radius

(3) proportional to the radius

(4) proportional te.square of the radius

T N T@ T OIAP B @ W vl ovd 8 0 gen b W weWe
WOW P 2 e vl o

(1) Fowr & woes & i

(2) B @ o & sgopn @ wgRh

{3) R @ i‘@ﬂqﬁ ' - o

(4) B & at & T

Acircle' = 2re0s 8 is deseribed with uniform linear velocity o, then radial
velocity at a point is ; . .
%Wm"ﬁ‘?ﬂ'ﬁwﬂﬁr=2&msﬂgmﬁﬁﬁl?ﬂ%,ﬁi[@ﬁ'_§q?
Pty oty & |

1) 2sin0 {2y —vsing {3} vcosb (4) *% cosh

A student starts from rest from Lanka for raflway station but after reaching

Lahurabir he returns back to Lanka. His motion between T.anka and T.ahurabir
is of simple harmonic type of anplitude . .

where the distances of Lahurabir and Lartka Frdf the raflway station are 5 km
and 10 km, respectively.. .. ’

B Yl e %ﬁﬂﬁﬁﬁmﬁm%mmméw
agﬂéﬁ'ﬂﬂ'ﬁ#wmﬁiﬁrﬁjaﬂm%‘lﬁmqﬁagﬁ?a‘:ﬁ-wqﬁﬁw
et ARy & R B | | | |

L """-‘.\‘.
o Yo A SRR G P T P 5 R T 10 g g,
(1) 2.5km (2) 5km -3 10 l‘m\_ ;fdj\ zkm

rf-"--m
PT.0.
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19.

20,

21.

22,

A cveloid s = 4 sin U s placed in a vertical plane with its verlex on a horizontal
surface. A particle starts from rest from cusp alomg the inner smooth surface.

; ; T, o ~
When it reaches the positon W= its limear velocity is (assuming g = 10

: }
mcter/ sec” ).

(1) 10 meter/sec (2] ~10 meter/sec

{3} 20 meter/sec (4} 20 meler/sec

b * I . . R S T 5,
U TR 5 = 4 sin g ST @ ARG a9 W EW B R e e R B 99
By ares T= B TR UH @w T W R amien @ g0 BRAD S &)

Tq oy =-';E freg ue yiaa & de @ Y @ (g = 10 o/ Yo @1 AR §Y) -

[yl Sho f ke (2} ,ﬂﬁ #U*;ﬁn
(3) 20 8o /3o @) V20 Mo/

Which of the {ullowing reﬁresents a stable mution 7

fr= & o= fur ofy &) afesfig & 2 7

4a ™ - -

(I} y=pa” (&) x=px (3 = (4) & =~ R

A smo0th paraboloid of revolution by generating a parabola of 4a latus rlec.h:.m
is placed with its axis verlical and vertex on a horizontal EL'.L'i-EtClL‘. A circular
band in strelched position rests in equilibrivm placed round the -flrc:um{ﬂrem:g
of the paraboloid, i the form of a circle of radius L The tension in the band s
(where Wis welaht of the band}

v uREnd ey o fwer & 1 40 TNGW A RIS T A & oo e
2 ool argver 3 o 2 Forog W g e ao av Rud #1 aeeeo @ A |
nin Wl gE apger B TSR 48 gl § ow@ A B, §W e S wwd
Brom b &) ds # 7T & (et wie @1 WR )

sy dnn 2T 2ma
i ) 3y =— (4) =
Y 2w Y W

Forces of magnitude 1,2, 3 acl along the sides CA, AB and CB respectively of an

ateral triangle ABC of unit length. The moment of forces abourlhe veriex
pouiiaters : ;

.‘:;:F A il GHATg PR ABC 2 el CA, ABwE CB A R A1, 2,3
Ek*'.fi;'“_‘] a3 T N ATIRE H U A @ SR del) B E

—

1,2:| d} I|I,.- ’_fl {‘1} -..JE !-” BHI'IIS

(W3 * 2

(6}
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A system of two coplanar forces {2, 3) at pesition (4, 5) and {1, =2} at (3, 2) in
OXY plane is reduced into a single resultant f:m;w only, the equation of its
direction is :

OXY el ¥ 2 waaeil T A (4, 5) W (2, 3) W g (3, 2) W wIReT (-1, -2) Bl
Wﬁnawﬁﬂwﬁwﬁqﬁﬂﬁﬂfﬁﬁmm%lmﬁﬁrﬂﬂwg
(1) 3x—-2y=2 (2) x-~y=-+2

(3) x+y=-2 (4) x—y=-2

An inextensible string hangs in the form of a catenary y=+3cos’ xJ_ 3), its two

ends are tied in the same horizontal level. If the Cartesian coordinates of a poini
Ponitare (3, 2}; then intrinsic coordinates of the same point are :

W&lﬂ?ﬂ?ﬁﬁ@ﬂﬁaﬁ‘rﬁﬁ?ﬁ ¥ = J_-:oshig.«u ) Y TRE T Sfror wa o o e
e BRI W Few @ 2 U oF R P & edifor Pdais (3, 2) ¥ o ol
fig & ﬂlﬁ!ﬁﬁﬂi e & -

(1) (1, 60% @} (1,309 (3) (3, 30°) ) (@, 30%

Which of the following statements is trite in & metzic space ?

(1) arbitrary union of closed sets is a closed sei.

t2) Iinite union of closed sets is.an open set.

(3) arbitrary intersection of closed sets is a closed get;
{4) a:butrar_)r intersection of closed sets is.an open set.
@ qRw wefie ¥, Fefled w3 wi W B 7

(1) 4 wg==ril @1 witew e & dg wiyeay @

(2) =% wjwial @ IR AT TP el R
(3) T wieamt wt whed wawT o 9 wiema £

(4) 3T vgERt a1 wWiew wfrws YA AL e

If | }“1 and i "lhl be sequences of real numbers nurh that hma =

! e

and | 1 mb. =m (wWhere!l, m < R, thgn tIil:ﬂJ—-fH,H“”—’F‘”E‘B? @b ) is -

TR fanfi by TS FEnd & W Y B Gy, )

rlu;:;:b,r m(ﬂ%‘ff?ﬂeﬂ,ﬂﬁlm} (@b, v agh, +r.'”{1]}§; o |

(1) P Q) s, Oim @ el ey
(7)

PT.C.
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27,

28.

29.

30.

If lim |x,, |- |11 (where/ € R), then the séque:nce F il

(1) comverges Lo

(2) converges either to for to -

(3) may nol be convergent

(4} is cenvergent, bul not to !

TE, liny | x, =00} (S ] 2 B, 7@ S0 e )0

rit 2]

(1) [ v afrefia 2

(2) M Ay, s —f a2
(3) w2 aifierd T @

() AWman g, fhg o uR e

Hoforx, ye Rx~y<3+4x =2y, then:

IR 5,y e RD o, x~ye3+dx=2y & @

1 7 o E ' I L z L _l
mo-o @ 2-4 3) -1~ @ -2~

: & 1
Which of the following statements is trae for the series i 07
: oo mllogn)

(1) convergenl forallp >0 (2) divergent forallp>0

(3) convergent for p=1only {4) convergent for all p > 1
dl L p>0 & R Freafie 3§ ¥ B Fom e E 7

i3 nlogn)y’

(1) @l p=0 & ford, SIPFRATT 2) T p>0 3 R A
(3) Bael p=1 B ford, arfirard (@) Wt p>1 & fordl, SR
Which of the following statements is true 7

(1) Ifx;isalimil point of a sequence ix 1., of real numbers, then there exists a
subsequence jktna- L__l of {x,} _, which converges to xg.

(2) Every onotonic increasing sequence of real number$ is convergent.
(3) ?very monotond decreasing sequence of positive real numbers is
- divergent. ‘

¢ of real numbers has a convergent subsequence.

(8)
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frefafen 4 9 o wom w2 7
(1) T x, Tfes wemst & agpd {x, )7, @1 @ 9 R & o ) @

o

U U TR ﬁ{gr"khﬂmmﬁaa%mxﬁmaiﬁﬂﬁa%i

(2) mmmﬁrmﬁmmﬁﬁmaﬁmﬁ%u |

(3) T R SRR e W @1 s o # |

(4) T arefie et & o a7 T SRR SusTE E

Let A and B be two sets having m and » many elements respectively, where
m < #; m, & IN. The number of injective functions possible from A to B is:

T B A SR B #H m wen n awad) @ A A meam; m,ne NI AW
B R Wva UHH et @ wer - :

(1 m (2) 'R, (3 *C, (4) u"
The improper integral Tln;iz s :

II
(1} convergent forn > 1 (2) divergent forn > 1
(3) convergent forn <1 @ canvergent forn = 1
a:jf%m Al e ?%u‘x e

i
1) n>1 @ ford, arfirard @) n>1 % R, s
(3) n<1 & TR, FEE : (4) n=1% fory g
Which of the following series 15 #0t convergerst? |
Pt § & SR S s TrE? '
@ o 1 - 4:_1 o .

2 s 2 —— 3 = in —
“ n§=:1”5 E Ez (log z)? () Z ! & Elsm[ng]

Which of the following staterments is false for real yalued functions ?
(1} Every bounded function defined on [z, b] having finitg numniber of points of
_ discontinuity is Riemann, integerable over la, b].
(2} Every function for which Riemann integeral exists Iseontinygys on [a, 4],
(3) Every monotonic function defined on [q, B] is Riemann integerabie gyer
la, bl. L m——————
W) Expryconunius neon Gekiied on 16 WA Bibronnigge.

(9)
P.T.0.
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35.

36.

37,

Hiedfde are werl & fard Freefafag § 9 @997 72 g e 7

(1} [a, b] T ORI s ufteg wod oRkfba famgel w emiaa & {o, b)) ®
Q9 HHIFAATT & | .

(2) T B P e WA $7 Afta 2, [a, b] TR HOw ©

(3) o, b] WX TieafeE wede THEEE wer, [o, b] T IH WHIEeAE B

(4) [a, b] W G w@% Taw wed, [o, ] W T wHmAAT F

A function f: [-1, 1] — Ris defined as f{x) = {2" X0
; 0, x=0

then @

(1) f is continuous at x = 0.

(2) F is a monotonic increasing function.

(3} [ is nol Riemann integrable over [-1, 1].

(4) f is Riemann integrable over [-1, 1].

T e fi] 1, 1] - Ry aftwa foman om0 flx) = {é ':i[;

GER ,

(1) f x=0 W WE &

() f O THRE AR Boiv €|

(3) £ [-1, 1] R 7w 7@

(4) f; [-1, 1]9¢ S e ¥

Let f: X - Y be a continuous map, where X and Y are metric spaces. Then, for
Ac X, we have:

HTHT%.]‘:X—}TW'HMWﬁ,ﬁﬁiXﬁ??@?ﬁwﬁﬁﬁlﬁEA;Xcﬁﬁﬁ
B o o
M FAle fray @ Fa-fa @) fAlc SA) (4) flA)=Y

Letf: X -» ¥ be a map froma metric space X to a metric space Y, and {x.|"_, be

‘a Cauchy sequence in X. Consider the following two statements :

A Lf(xadhe 152 Cauchy sequence in ¥, provided fis continuous on X,

B: {fixu ey s a Cauchy sequence in Y, provided f is unifermly continuous

on X
Then: |
(1) Only A 15 true (2) Only Bis true
(3) Both A and B'are true (4) Both A and B are false

{10)
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'TFITF"_f X%YW@EFFFEX\QWWHF&YWW&@& X
ﬁmﬁmﬁaﬂﬂmﬁﬁwﬂ%ﬁaﬁﬂwﬁwﬁmﬁm

t fre 2 Y A g SR S § o e & X ge)
B: {fix, .Y & mm ﬂﬂﬁﬁaﬂsﬁﬂﬁﬁﬁiﬁ;’ﬂﬂrﬁﬁqﬂﬂﬁﬁﬁxwr
(1) dae A wmyr & (2} ¥4 B by &
(3 AdRBI wew & (4) A & B <M I #
UAz)=u{x, y) + iv(x, y) is differentiable at zy, then fsatisfies:
TR f2) = u (x, ) + folx, y) ¥, 85 2, R sweiia & w £ vige avar 8 -
(0 felz) =~ i, (2y) ' (2 f @) =if, {zy)
(3) £, (z0) = £, () (4) folzg) == £, (z,)
Consider the fullowiqg two statements :
L There exists ng analytic function f{z) such that Re {fizh) = yz 2x.

2
. The function $(x, ) = ¥~ 2x does not satisty the equation EE - ﬂ =0,

8x* &y
Then : ' i
{1) Onlylistrue (2) Only M is true
(3) BothIand I are frye {4) Both I and II are false
Frfifen <) oom w Rer R :

L el o fz), ), Rorerest arfiss st Re (fz)) = == Zx%m?ﬁi‘fl
L. %a gy, y) =y - 2x, [HGive idi+~;—*:=~0 ﬁﬂgﬁaﬂs‘?m*'
i

8x2
GER
(1) dae 1 wer (2) Fam Lo §
(3) 1o 11 B e & (4) 1 &R I <F smay &

= ':] T ———
The smallest positive integer n for which H«’ET“ =18
Ao

o ".l#f’”{’f’
R vhor i n e R (10 g
1) 4 @6 T~ @8 T g

1,
{34} PTO
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4.

42,

43.

If a power series ¥ a,z" has radiug of convergence R, then the radius of

n=0
convergence of the series Enl{n “1.....n-k+1) i % g
=k
(1o (2) R
(3) 1 ~ (4) cannot determine

o g A ia"-{;” &1 wfgEre BT R A I Sn{n -1...n-k 1 r:,,_:a:"'i'

£ abrer® B 3
(1) @ (2) R
(3 1 (4) Puff =& HY THe

Consider the following function f: IN =2 where IN and Z are the set of all
natural numbers and the set of all integers respectively :

i_—l—, 1 is odd

= _ ;
—, nmiseven ine V)

Then which of the following statements is true ?

(1) f is injective, but not surjective (2) fis surjective, but not injective

(3) f isinjective as well as surjective (4) f is neither injective nor surjective
Freferaa pod f: N—o 2 e NOR 2578 T g w@l ae T
%1 Ty W AT Fiford

-

e

o fawa gEm o8

= |

il-- . on TH T 21 (ne IN)

[

-7 PR & § BT T FI 7
(1) f wdbe B, sifere aeoTes AS 8| (2) f TR €, 2 THe T B
(3) f T, oty wrer & w1 STESTEE ¥ | (4) f 7 A THB, T & T Bl

| _2-f® .
I¢f (&) = 4and f (4) =1 then value of JE= 75 B

S 2-JI0) o w8
_qﬁ f{;}):i&ﬁqf(il}:l 5\.|. cld hm—i—;,;—— 11
@ 1 @ -1 W



44,
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Let a sequence {f, |y, of real-valued functions converge uniformly to f

on [a, b).

Consider the f[ollowing statements :

A. Ifeachf, (n € N is continuous on [a, b], men f is continuous on [a, b].

B. If each f, (n € N} is Riemann integrable over [4, b], then f is Riemann
integrable aver [, b]. -

C. If each f, (n € I is continuous on [4, b], then f is Riemann mtegrab]e
over [a, b]. .

Then :

(1} A and B are true, but Cis not true

(2) Band C are true, but A is not true

(3) AandC are true, but B is not true

(4) A, Band Care true

AT ARefas w1 we A AW (f, 10 o, b) TEEH w9 H f o R B

Preferfge FYFE W AR S '

A TS UG (n e N [a, b] T T &, o4 f o, b] T wEd 3

B. A udi £, (n ¢ N [a, b] R IAM wHeaNT 2, 99 f o, 6] W S
A &) |

C. R 58P f, (n € N [a, b] 5% Wit B, W £ [, b] o) S wamerda £

ow _ )

(1) A 3B v ¢ A C ey 78 &

(2) B ok C e € afT A oy =8 2

(3) A 3 Cwer & 9 B w8 &

4) A,B 3R Coa &

Let f be a real-valued differentidble function. Let ix) -.—;.L{{:-;}}? WP + Fla)+ %

xelR
Which of the following staterrents is frye ? e
1} fis monotonic increasing = } is mahatonic mcrea%mg
f is monotonic decreasing = hi is monotonic i zm;:reasmg_
{3 It is monotonic increasing, Whether f is monotonic’ Ih-:reasmg or monotonic
decreasing. .
(4} # is monotonic decraa:smsf‘m"ﬂm- 3 mmnﬂﬁmlcmlﬁ'ﬁas}.ﬂ‘g Of monotonic

decreasu}g el .

, PTO
-
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w5 f dReRw W W ge dwEae e g1

1
) = <1 } -;;El],"+#:\n+-—t ve R

JJI—-

f?Th‘lﬁﬁaﬁ A @ aT T IR ?

(1) frafie S8 &= b w@fie R 8

() fowlee ardl @ o h R I 8

(3) h Caram AR €, av f TEE d‘liﬁ?ﬂ"* ¥ 3 Talew AR ©
(1) hosfre s 2 f R f TR $RE & rafes HAEL 2 |

. e ,
48. The maximum value of 1 —1 x>0, 180
X

oS

o
||, X >0, S T T £

- 1
(1 v (2) 1/v {3) e (4) O
47. Forafunctionfix, y) =x*y, x, y € R ——5 and ——5 are equac:
X Yy
(1) Oniy at X-axis (2) Only at Y-axis
(3) at X-axis and at Y-axis (4) alway-a
=0
‘-"T*F'J[\ :,'J_t y,x,ye R 4 fm &L Al " qaEy T
ax? ay
(1) FaeT X-oie1 (2) ®mad V-3 W
(3) X-¥e7 R W Y37 W (4) wag -

48. if f{r y) is a h:}rnu;-_,vnmus function m degree p and f is differentiable, then
X rj{A Yyl + u——ju‘x y) =
af® fx W P ol g TE @ed G ok sdderdd S
. b x: yial
xax_ﬂx,yhyﬁxjt )
p fx, 1) @ plp-1)fx. 1)

X
Y o
3 p Y  Pag ¥

(14)
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49. In the power set P(S) the following two statements are given :
L. Operation of intersection satisfies lft -distributive law over operation of

difference. : :
[l. Operation of difference satisfies left-distributive law ‘over operation of
: intersection.
Then :
(1) Land [l both are true. : (2) Iand II both are false
{3) Lis true but I1 is-false {4) I is true but I is false

ﬁﬂﬁﬂmﬂwﬂsﬁﬁﬁﬁaﬁmﬁmfﬁ@%:
L mﬁ%mwwmmmﬁmﬂmmaﬂm%
I wEfre i w s WIHA T de Frm a1 orem T & |

e
(1) 13w I 9 wy & (2) 1 er I Y oryeg & |
(3) I &y & Ry 11 ayvren & (4) T B 2 fbeg I oy 2

0. Tf the number of reflexive relations defined in a non-empty sef is equal to the.
nurmnber of symmetric relations defined in the set, then the nugmber of elements
in the set js : _ .
u&&ﬁmﬁmwﬁ%a@_mﬁﬁmwmm
aéﬁfﬁa@r$w%wwmﬁuﬁmﬁfﬁﬂw’?:
(1) 4 B v B (3) 2 (4) 1
51 Iff-x Yandg:Y— Zare maps, then the incarrect statement is -
{1} fand g are one-one onto = gof is one-one onio
(2} gof is one-one onto — [ is one-one
(3) gofis one-one onto = g 18 onto
(4) gof is one-orie onto = { is onto
TS X > Y T g1 Y -5 7 TR &, T oy w8
(W) foi o Tla sremdt =5 gor vy semrr-# -
(2) gof W STeIr & = f odar § .
(3) gof e smreeTdr- @ =3¢ e &
(4) gof W@ o o [ greE £
52. In the group of non-zern rational numbers under the binary operation ¢ given
ab ; i p—r T
by aob = — the inverse of 9 1s -

T R sl By § eds Bu @ o 9 uﬁb:%ﬁ

€. 9 % Fap & -
(1) 1 (2)

| =

3) . T
(3 3 HJS

(15) . ‘
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53.

54.

59.

6.

57.

What is the number of disjoint cycles of length > 1in the permutation

i ol
I ?

527 6 3 4 1)

] 123 4 T\ : - : ?

Y | 5 6 T\ 4 orard > 1 @ SFEQTT G PGS T E 7
5276341 .

(1) 2 2y 3 (3) 4 (4) 3

In group theory which cne of the following statements is correct 7
(1) Abelian groups may have non-abelian subgroups

(2) Cyclic groups may have non-cyclic subgroups '

(3) Nan-Abelian groups may have Abelian subgroups

(@) Non-cycliogroups can not have cyclic subgroups
Wsmﬂﬁﬁﬁ%ﬁmwﬁﬁa?ﬂ-w%wﬁ%?

(1) amfer wg & AR SUEE o we §

(7 dEra-EEs © fe-zdita TUEHE 2. T A

(3) He-srafeae R @ STl S g1 waw &

(4) ﬁraﬁuﬁiﬁﬁaﬁﬁﬂmﬁﬁﬁﬁﬁﬂﬁ%

Number of group homomorphism from the group (2 /@) to group (Z.)18:

(1) 10! () number of divisors of 10
(3 infmite @) 1

T (20,®) ¥ WE (24) R TIE G @ A .E

(1) 10° (2) 10 & frm! o =
(3) e (4) 1

The converse of the Lagrange's theorem for a group does 1o? hold i the
(1) Klein's four proup Wy ' (2) Hamillonian group Qs
(3) Symmetric group S, (4) Alternating group A,
WG %%&%ﬁ-mﬁﬁmfﬁnﬁﬂiﬁsfﬁf?ﬁﬂﬁ qEE 7

(1) FellgT & gR WE VY, () e w8 Q,

(3) TR HWHE S, () THITY T Ay

[f fis a non-Zero TiNg homomerphism from the ring of rational numbers o
teolf, then [-201) is: |
A Ry Tl @ ded 3 T8 W [ P e T Rl & f-2014)

~— i

. @ @ -2014 (4) 2014

(16)
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29,

60.

61.

62,

63.
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A ring whose all elements are idempotent is :

(1} acommutative ring (2) anintegral domain
(3) adivision ring (4) afield
fﬁﬁmﬂ‘iﬂ'ﬁwﬂ?ﬂﬁ,ﬂ%%w: |

(1) Pafefog qom (2) qortarr g

(3) Rwne 7o (4) &

Which one of the following statements is not correct ?

(1) The set of rational numbers is a field.

{2} 2y, the ring of integers modulo 17 is a field,

(3) R [x], the set of pelynomials over the set of real numbers is an integral
domain but not a field .

4 R [x]is not an integral domain

Frerferieer § ¥ war o gm 83 0

(1) oA vieawlt 31 wem v o 2

(2) gt 17 yotest o qog 2y T A B

(3) Wf&a?ﬂwaﬁﬁﬂﬁfwwngﬁ?ﬂﬂw R [x] w% quigtn o & feyg
CERTE

@) Rlx] & yotefrs wrmr =2 2

Number of roots of the polynomiai 3.x + 3 aver the ring P are :

o 2o T AZUT Fx+ 3 B Tt # wewyr & _

(1) 1 (2) 2 (3) 3 4) 4

IEW, = {0y, 2, WYiy, z 1 e B and W, = i(x, v, 2, 0) « %, ¥, z € R} are two

subspaces of R* (R), then dim (W)~ W) is equal to ;

oy W, = {{{],y.'z.- v,z ue R}aR W, =1{(x, y,20): XY 2ze R RY (R &

ST €, va dim (W, W,) s¥rEw @

M1 ) 2 @ 3 4) 4

HW o=,y 2:x ¥,z € Rand x ~ 2y + z = () and W, = 5y 2):xyze R

and x = i = z} are subspaces of R? (R), then dim (W, + W,) is equal to :

o W, = ((x, y, 2) i, Y,2 € R8O x -2y 4 2 = ) ol Wo=1{(t,1.2):x,y,2 ¢ Reeyr

¥=y=z) R (R ¥ suemfcdt ¥ Ta dim (W, + W,) av7ev &

(1) 3 @ 2 @) 1 (4} 0

If W is a subspace of a vecior.&pace. V over the field Zs where dim ¥ = 5 and
dim W =3, then total number of cosets of Win Vis;

R &5z, W Ry wRe VI W e suea 8, we B i V=5 aqm
dme:gamVﬁ.wa%m='ﬂwwﬁaﬁm%:
(1) 25 (2 15 (3) 125 (4) 5

(17) PTO
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64. Thecoset of subspace W={(x, y):x ¥ € R and 2x + 3y = 0} in the vector space

85.

66.

R (I} determined by (1, 1) is :

() Wx,¥):x, y e Rand 2x + 3y =5| (2) lx, y):x, v € Rand 2x - 3y = 5!

(3) I(x,y):x,y € Rand 2x -3y =0i (4) 1(x,v):x y € Rand 2x + 3y=1]
GyEHtE W= {(x, y) 1 x, ¥ € RT 2x + 3y = O} @1 i wEE R (R # (1, 1) BT
&1 g Heeger # '
(1) lix, 1) %,y € R 2x + 3y = 5} (2) {(x, ) :x, y € REA2x - 3y = 5]

(3) Hx yw:xye Rem 2x - 3y = 0] (4) [(x,y):x, y e RTAT 2x + 3y = 1

lLet T be a linear transformation from a 3-dimensional vector space V, o a
2—dimensional vector space V- Then T can be :

(1) both injeclive and Eutjecl'i‘i."E (2) neither injective not surjeciive '
(3) injective but not surjective (4) surjective but not Injective

A AR e 3R R wdfe v, W 25 e wafe v, # T @7
Yeam wURRT &1 a4 T 8 |

(1) VEE I AED T (2) 7 T qFA 3 T ¥ AP
(3) el g ATERE T (4) srEs g T T

Consider the following linear transformation T from the vector space R* (R
intn the vector space R* (B :

T (x,y) = (~x -y, 3x + By, 9x - 11y)

Then tre rank and nullity of T are reéspectively :

(1) 1and1 (2y Oand 2

(3) 2and 0 (4) None of the above
ﬁﬁﬂ?ﬂ%ﬂ?{méﬂﬁ:ﬂmﬁaﬁ[ﬂﬂﬁﬁﬁﬁﬁﬂamﬁmwvmmﬁ
oy

T, y)= (x4 3x+ 8y, 9x - 11y}

sa T & o T 3 B E

(1) 1aarl (2) 0@l

(3) 27en0 (4) STE § A BT

1§ S and T are two linear transformations on a vector space V such that SOT =5
and TOS =T, then :
(1) bothSand Tare idempotent,

() §isidempotent put T is not idempotent

3y Tis idempotent but S is not idempotent
(4) none ofS and T is idempotent

(18)
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a%ﬁ:qﬂvf&wﬂwf%vuﬂaﬁaTﬂmwwmﬁ%SDT:S
TTTOS=T & o3 -

(1) =TS afe T eifiam & (2) S Ftam & fog T avfam =t @

(3) T @eH 2 fog S avim = 2 @) ST H Y B & qrbepy v 2
Let T be a linear transformation on 1 vector space V such that T2~ T + [, = 0
(zera linear transformation), Then ;

(1) Tisnot invertible

(2) Tisinvertible and its inverse isl,~T

i3) Tis inveftﬂ;:—le and its inverse is [y+T

(4) Tisinvertible and-its inverse is {8
mmﬁaﬁ;mmmvw*m&w%%zswmﬁ_nx,,=n
(T e STy &) g

(1) T opaoirg 4 2

2T i & AR e A, - T

) T a@srity ¢ s gora GEh L, + T &

(4) T ooy & sl g GEHIT -T2 §

Y Sand T are non-singular linear transformations on 2 15-dimensionaj vector
space V, then rank of SOT - R

(1} cannotbe determined (2) is3

(3) is5 (4) is15

vﬁmwﬁﬁmﬁaﬂﬁvmsﬁmTwmmﬁﬂ
SOTﬂﬁfﬁf%:_ .

(L) =&y B 1 wmed (2) 3 &nh

Z-dimensional vector space Nypomeh that roT is o Proper subset of V, but not

i‘l--..-..

mﬁmﬁq%%ﬁmw Vv, ﬁz.ﬁﬁqmw.vz ‘?aﬁr{
WF T T 30 wow & R 18T, V, 5 9 ofm mnﬁwf.i__%ﬁ i
WﬁﬁrﬁI.ﬁ-Wm.- | .
(1) 4 {2) 3 (3 2 ) 1

18
- PT.0.
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71,

T2,

73.

T4.

75.

76.

o 1 2]
If Fis nm".-singular matrix and B =P« 0o 3
000

P!, then:

0 1 2]

H%Pﬂféqmmaaﬁv 5.-.57[-:1 g 3lp? & as:

_ [n 0 0]
{1 B eg - 2y B=0 (3) B=1 (4) B* =1
What is the dimension of the vector space formed by the solulions of the system
of following equations ?
X+ rz=0x+2y=0,y-2=0
ﬁﬁmﬁ‘a‘rmmwﬁm x+y+z=n,x+2y='ﬂ,y—fz--ﬂﬁ‘—‘ﬁ‘f§mﬁﬁ-’ﬁ
A wefe % R @ B ? |
(1) 3 (2) 2 3y 1 ) O
{f A is real skew-symmelric matrix such that Al +1=0,then incorrect statement
Is: '

(1) A is a skew-Hermitian ratrix {2) Aisan orthogonal matrix
(3) A ismatrix of even arder "(4) A is matrix of odd order
af> Fé R e A =g THN B P A2y =08, o aEE AT
() Auﬁﬁﬂﬂ-ﬁﬁé‘ﬂmé (2) A TG S AEE T
. (3) ATE-FIR B ITE ® (@) A Rt @ g8 2

1f W be a subspace generated by subset i(-1,2,1,0), &, -1, O 1y} of the vector
space R {IR), then the dimension of the orthogonal complement of Wis:

o st gl 1€ (R & STeged (-1, 2, 1,0), 3, -1, 0, D} &N Sifye S
‘.“v'E"r,ff‘rWﬁ“a‘Hfﬁﬂ?fg\’ﬁiﬁﬁW%: '

() 1 (1) 2 (3) 3 4) 4

1f the rank of 6 x b matrix A is 5, then the rank of adjad] A1s:
qﬁgxf,gﬁq}ﬁ.'aﬁEﬁI%Sﬁ a1 adjadj A # e E

(1) 5 (2) 4 (3 1 @3 0

1f 1,1 and 0 are eigen values of a 3 = 3 real mafrix A, then A'is equal to:

qﬁfﬂiﬁBsﬂSmﬁﬂ:ﬁ TR o aftrenes A 1, -1 e 0 2, T A TR &

1) 0 @ 1 @) A (4) A’

(20)
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78,

78,

80.

81,
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IfAand B are 2 2 real matrices such that none of the eigen values of AB - BA
is negative, then incorrect statement i ;

JTF:':Aa:’ﬁnzxzanﬂﬁamswmgﬁiA.B—-BA#raﬁﬂﬂﬁaﬁmﬁm

ﬁmsﬁ:mﬁiﬁﬁ,ﬁawwﬁrmﬁr%:

- (1} det(AB-BA)=T (2) tr (AB-BA)=0

(3) AB-BA=¢ (4} (AB-BAYP=¢

If A and B are two square matrices of the same order such that A js skew-
Hermitian ang AB =B thenBis equal to :

(1) 0 ' (2) A :

(3) 1 (4) Noneof the above = '
H&A#Bﬂw'aﬂﬁﬁaﬁmﬁwwﬁ%aﬁwﬁméw
AB=B 3% U2 B swnw & - :

(1) 0. @A

(3 1 (4) ST # & B¢ a8

The equation of the plane through the point (1, 0, ~1) and Perpendicular to the

line joining the points (3, 2, 5) and 4,5, 2) s

ﬁg(l,ﬂ,—l]ﬁmfmamamﬁﬁ{3,:,5} AR (4, 5, 2) &t Ber et b
%WWWW%: '

(1) Y-3y-3z44-0 (@ x+3y+3z-4=0

B) x+3y-32-4=¢ o ) x+3y-3z44=9

The angle between Eheplanesk#y—z:“taﬂdx+ Y+2=3is;
WS 2o+ y-z=13fn TR +2y+2=3 F 49 9 oy a7 mer 2
(1) /3 L R TS w2

If the lines %zqy*‘éE:—S and x:;u:iﬂ’_;_@_. 3;3 are coplanar, then the
value of ¢ s - R

y-2 X-q

X _213 _¥-6_z_3 . )
AR E R S T e gy
1 (2) 2 3) 0 4y -1
The direction cosines fiFfH&éWh%ually iwﬁmw@ﬁrdinam axes,
are | ™
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B3.

85.

86.

87.

B8.

89.

Latus rectum of the conic r [cosec o + COA 0y =1,is:
i@y p {cosec o + Co6 By =1 a1 afe 2

(1) 2sinu [2‘} sin 20
(3} 2 sin‘u (4) sino

Equation of directrix of the conic 3 1+ 3cos+sind is:
r

ik %=1+-~..|'3 ensh + sint F [ & TR g
T
3 1

L % - CDS{G “f'rﬁj ' {2} —? = ESiH{E' - ‘.I'LJﬂrE._I
(3) % = Zcus(r&! Ff6) ) {4} %: 2 cos( 1/6)

Thuentreg{themrcler I i Jis:
gd -y +22=9,x+y+z=3 3 ] d 8,
M 1,11 (2) ( 1)

k i 1 ]_\'n
3 ' T
) ) l3733)

l'.h-i'li-‘

B
L3 "4
1{ spheres x* & 1r ¢t 2x =3 and o+ I],fl by ¥R 4 intersect cach other
orthogonally, then the value oidis:

R R+ + 2 —2x = ‘%E‘M 2+ +22 +6t*4u—|fﬁtﬁ%ﬂ‘ﬁﬂw
sfraRd oW & @ d B e

(1) -2 {2} <F: (3) U [4? 3

1 the axis of e cone oyt - 2 = () is z-axis, then the value of vertical angle of
the cone 1S

gfe ¥E A+ 2_ 2.0 & S8, 29 B, 2 TR (vertical) @1 @1 i #

(1) =n/d I v {3) n/3 (4) n/6

Equation of the cone whase vertex (0,0, 1) and 2+ =3,z=0as base is:

i, R Sid (0,0, 1) 3R HER x 24P =3, z =0 & T T E
{])x+y2+3z +6z=3 (2) ¥+ #3F-6e=3

(3) a3 -6z=3 L) P+y-3+6:=3
Theplanex+y+2=2 I.ol_u:hEE the ceﬂt'rai condcoid ax? & i + ¢z = 1, then:

W“‘H*’—"—‘ﬂﬁfﬁ axt }Ju*”« =1 WY FR g @l

1 .1- 9 }.- ..1_4.i—=2 3 l.|.1_‘£ 1 1 1
I st Mg

(22)



90.

0.

82.

93.

94.

95.

98.
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The equation of the right circular cylinder whose guiding curve is »? + ¥ +zi=o,

z=11s:
m‘qwm_mwmﬁf+f+zz=9,z=l 2 @ Ty g
(1) P+¥=g . (2) ¥-i2=8

(3) ¥+yt=g (4) ¥*-yf=9

The aartesian equation of the parametrised curve y({) = (¢!, 2), is :
WRIHCEe (parametrised) T () = (et, 2) &7 wredfy ety B

(D) y=tx (2} y=(In o

(3) y=lny? ' (4) Wieilny

Arc-length of the curve y{t) = (¢, cosh £) starting at the point (0, 1} is :

I Y{t) = (¢, cosh 1) W (0, 1) @ grew 8T 2, F Y F e

(1) ¢ (2) cosht (3} sinh p (4) sink 2t
Torsion of the curve v(f) = (¢, cosh #is:

E!E‘Fﬂf}-—_{t,coshf}ffﬂ@ﬁ?%: :

(1) sinji ¢ (2) cosht (3) 1 (4) 0

Equation of langent plane of tha ‘surface patch o(u, ph= (1, v, 4% ) it the point
(1,1, M is -

T {1, v} = (1, vut-oY) B g, 1, U) T w0 o amey AT, 7 Wl &

(1) 2x42y 4529 (2) L4 y=z=p
(3) 2y -2y-z=0 . (4) 2r-2y1 -9
In three dimensions space, equation y = x* represent - |
(1) elliptic cylinder {2) parabolic cylinder
{3) hyperbolic cylinder : (4) parabola
- A Ty R A B g = 2 Uﬁi‘?ﬁﬁﬁﬁm
(1) izt gaw : (2) RaaiiE dm
(3) afravasfres a9 {4) yegcn
A curve on a surface with zero narmal and geodesic curvature eVerywhere iq
(1) apart of a straighg lipe (2} dircle
(3) parabola : {4) eﬂipmg
% W6 W Gw a, R oy T S el (geodesic) agey Ty 3
(1) Th WS &y &7 e @ gu
(3) owaeg (4) el
(23)
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a7.

a8.

a9.

100.

101.

102.

A surface with zero second fundarnental form represent :

(1) sphere {2} plane

(3) ellipsoid ' (4) elliptic paraboloid

o s, o T Fremec w1 (second fundamental form) [H b i
El

(1) e (7y T _

(3) refges (4) SregefE I

The first fundamental form of the surface ol v} = (cosh u, sin 1, D) IS ¢

T oft, v) = (cosh u, sitvt p) W1 GIR aeeree G (first fundamental form)
‘é‘ ]

(1) cosh Q1 sindt udi? {2} sink® u die + cosit* ude?

(3) {cosh® u - sinit® ) dis® + dv* (4) (cosht’ u+ sini? ) du” + v’

The contraction of the outrrpmdu::l of the tensors of type U, 0) and (0, 1)is a
rensor of rank

(1, 0) wR A% 0, 1}1;?51‘{&?1;{1“@’? & qed Sws o agaT O A & forwa
@ 2

(1 @ 2 (3) 0 (@ 3

Unit normal to the surface x.:”y + 7xz = 4 at point (2. -2, 3 is:

vy + Tz =4 @ g 2 5,3y o g o E

i ?’_“ _}_‘+g"_gp}
(1) :I' ’71‘1""3”‘7 (2) ! SJ 3
1: 2 2 - l 2~.+2‘

R S jesk
(3} _3; 3_} Sh {4) L-r3_]' 3
VF =i+ zk and r= |¥|, then the value of divljj—:g 84

B gy s

A § ook uf sk SR e o|F|, @ div{-T) w1 A R
1 ) 2 (3 O (4) -1

The value of Euler number %, of a triangulation of a compact surface 515:

(Where V ‘Fand Fare the total nuntber of vertices, edges and polygons of the
trimw-g,ulah{cm.}
=

@_&lmm_ﬁwwmgﬁﬁaﬁﬁﬁﬁiﬁﬁﬁaﬁm’élj

. _E+F 2) V—E-F
{‘11 E;_ @) VE+E
@ v

(24)



103.

104.

105.
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A finite difference scheme

Yur2 = Wy Yo = Yoyy Yy i 2

(1) oforder1andisan explicit scheme
(2) of order 2 and is an implicit scheme
(3) of order 2 and is an explicit scheme
(4) of order 3'and is an explicit scheme
U W srrer v -

Ynaz = Iy Y = Yar1 Yoaa

1) w12 oq m TR Wi ¢
2 MPR2 & o5 T UF Imne wi
() N Ffe 2 2 79 17 geom wig @
4) e 3 2 4 UF e vty &
A partial differentia] equation ;

& iz bz »

A a'x ) 5 = Xlj=
(1) isof order 1, and is non-linear {2) isoforder1,angd is linear
(3) is of order 2, and 15 non-linear (4) isof order 2, and is lirtear

S G smwerT afimy -

z-a-;.-a-gE;-_—xyg .
(1) #1 ¥ 1 ¢ @ sifae 2 @) 2 B 1 & 73 Wy 2
@) @t B 2 ¥ va i 2 “) & PR 2t g 2

A method known to solve a non-linear partial differentia] €quation of der
more than oneis : hem

(1) Euler's method {2) Lagrange method
(3) Monge method (4) Charpit
wmwmmwwﬂmﬁ#%%
(1) amgem RARY - Q). dufer Ry
(3) =h RfY 4) =ffe ffy

(25)
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106.

107.

108,

A problem associated with ordinary differential equation -
g +y =0,50) =1Ly 0 =2,41)=0 is

(1} initial value problem

{2) initial and boundary value problem

(3} initially bounded boundary value problem

_ {4) boundary value problem

e s TAER I ge S
- 0401=1Ly10)-251)=0 E

(1} ﬂﬂﬁiﬁﬁ HIT m

{2) et T A A WA

(3) wRfdre 7 H fepfy &g W A T
(4) dIer 7R GHEE

The indicial equation of an ordinary differential equation has roots 2 and 3. The
differential equation is
mmmmaﬁmzﬁagﬁ@mwﬂw$nﬁzqﬁ3%lw
GhERT & ]

(1) Py -x{d-xy+ Z+6)y=0 2 Py - dxy -6 Y= 0

(3 Xy - Axy’ +6ry=0 4 y'- le'+fly=[|

To obtain the solution J_3 ;2 (x} of the Bessel ordinary differential equation
Ly s ay + (E-aBy=0,

in the general solution y = %Y e !
n=0

(1) €18 chosen arbitrary and #ero

(2) ¢, becomes arbitrary and is chosen 1.0
(3) ¢, becormes arbitrary and is chosen zZero
(4) ¢; becomes arbitrary and is chosen ZerQ

e TTERT] ST I Sy AR - o) y = 0 T 06 BA ] 5 (1) I
44 24, w[HEF 8 Y ="f“'2r;'.nx“ H
n=0

(1) ¢, @ TR @ oy Al B

(2) ﬂ1@.ﬁiuﬁ‘éﬁ:nﬁ7%@-\3g 0 famm St

{3 ﬂzﬁﬂrﬂﬁﬁrﬁmr%qﬁgﬁ@ﬁ'w.ﬂm%

() ca'ﬁmﬁ@m%qﬁm)z@mmg
(26)



109.

110.

i1,

112,

113.

114,

17P/217/17(Set)

Particular inte gral of ordinary differenia| EqUation ¥” + 24" + y = %o gin x s -
Ry HIHAT oy Y+ 2 + y=xe*siny w1 Ry weaT ¢

(1) =™ (xsiny +2 €08 X) < (2) € {x cos x + 2 gin x)

(3) xe* (cos ¥ + sin x) f4} X & {sinx - €08 Xx)

The curve for which 7- J{y +2%yy’)dx, subject to (0) = 1 and ¥r/2) = -
where y' = dy/dy is .
: nil
W& @ o for) (o) = 1 T y(n/2) = -1 uRfdafy ¥ 5. [ s 2o ar o
o

Yo=dy/fde &
(1) cosx+sin » (2) cosx— smx (3) coshx +'sink ¥ (4) ¢+
Ify= log (x + 1442 ), then (1+x j +x—x"~1- weqmaltn

AWy =log (4127 < -f’r(luzjiug T
(1) 2 (2) 1 (3 4 4) 0
Ify = tan™ x, thep (1+xz}—£ is equal to ;

?F%l; tan™ x?ﬁ(ﬂx] Zyww

(1) %E (2) 2»’:% (3) xn'x ) _.gx%

fy= nms{lagx}-i-bmn[logx] then f—iﬂ:l “y isequal to :

U -1 g = rs} 0 (4} " None of these

TR y=acos (log x) + b sin (log x), a1 x? -—+xdy+y RMEX 8oy :

(1) -1 @) 1 3) 0 @ 5% o =g

2 g(m‘ﬁ?f) oy =2 220,21, then W czlo) + Py o, is:

1) -1 @ o @ 1 (9 None of these

R y- uog(ﬂm FEO IR gy = e )

(1) -1 2 0 @ 1 ) T g
. (27)
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i s _1. i :
115. Ity T =200y =F_._' then {x2 = 1)y, 2 + (=X Yn:1 18 equal to
X

na _l,f“”r S e 2y g Lo (x* =1y, (En+1}xyﬂ_,_-l TTEY B
idx"
(1) (m* =)y, (2) (m* + 1) Yy 3 My, ) ny,
116. The solution of homogeneous ( differential equation
i O L tan[i ja (¢ being constant)
gr v X

”v']ﬂaagtaﬁrﬁwm

+t

SOty feRdfie wHE ﬂ =
ax

-.__-.r’Hi'l

{1) x:csin| M {2} x—csm[ (3) x—_ctan(r—} (4) t-cmtl-—l
I'\xf'l - I} WX

(x-y)dy + ydx =008l being

117. The solution of the differential equation X

constant) :
rRfime TEE x(x - y) dy 4 it dx = 0T EA 2 (zdl ¢ ﬁ*’mﬁ €)
(1) 1 ;-*ce“x [2} y:ce”" (3) H—‘"’+EL’!" {4) y-x —ce¥

118, The ambum solution of the Clairaut's differential equation

dy .
i = px F, where p =—-‘££. 18 :

sirge o TeriiiTe THE y = px— mﬁ‘rp_‘“%zﬂm—gﬁlﬁ

(1) =4 (2) = 4ax (3) ¥ =% @ ¥ ‘i;'

119.  The general solution of the equation —; 371% gy =0 is (¢}, ¢ being r constants} :

el LY _a%L gy =0 @ A SN (T ¢y, 0y ORI )

dxe dx

(1} - if""ﬂ'v"-' Y 4"?':&’“4 2y w=¢ PI“' ':'"'L 3y =6 +FZ'F
22

e + e

; : d ' :
120. The general solution of the equation %4—5-{%-&6};-—':’-1}: is (¢, ra Deing

constants} :

4 4y
PGl %+J%+ﬁy.—-e” &1 @R g B8R (e ¢,, ¢, Tt )

dx
(1) y=ei +r:?_e.*_" +TDlL (2) y=ce +OF 'l+%{-’2r

L..a : o sl -3 2

@) yeoe T g O A
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