Test No. 103 : MATHEMATICAL SCIENCES
Time:90 Minutes Marks: 100

1. If f:R— R besuch that
f(x) =x , when x isrational
ftx) =0 , when x is irrational, then f is
X ©SBH0H0 wonSHPED f(x) = x
X SEBH0 ©anSHpSd ) =0

edgtép™ f:R— R &od, @éycﬁ:f

a) continuousatx =0 b) discontinuouson R
x =038 SEUANIEY ' R 2 Q5w
¢) continuous at allnon zero rationals d) continuous at all irrationals

o) %3233556 E8BoH éoanago S’th @9&):‘1)3@‘5513 o) EEBA5 2603;23@ écg @&){'Jazé&a’m
2. Which one ofthe following functions is not uniformly continuous ?
8o (Bhaires® Db HEEFS e s 7

1
a) x’on[l,2] - b) -)—C-I-on[l,oo)
. 1
(1,213 Loo) 2 =
1 ' AT
c) ;‘011 (0,1] ; d) sinxon [0,00)
1 .
(0,11 ® = [0,00) 2 sinx
: = 2 151 et
3. Thesetofthelmitpointsof E={l,—,—,...,——1}is
2°3 2999

sft i L
15030 2999 BoE) 956 DothHe JHé

a) {1} b) {0}
c) the emptyset d) E

-z“nvéé Va0 &

4 HS@=372)=15@)=~1and g'2)=3,then i g2) /() = ;’ el
=

f@)=3,'(2)=1g(2)=—1 %80t g'(2) =308, ogps lim 2D/ -/De) _

x—2

a) 0 b)- 1
c) 10 d). =10



The centre ofthe circle x* +y* +z* —2y—4z—11=0, x+2y+2z—-15=0 is

PP+ —2y—4z-11=0, x+2y+2z:-15=0 &3 HHko R¥) Boldo
ay (1,349 b) (3,2,4)
9 (2.1.3) | ' d (1,2,3)

Equations ofthe tangent planes to the sphere x* + y* + z*> —4x + 2y — 6z + 5 = 0 whichare parallel
to the plane 2x+2y —z= 0 are

2x42y—z =0 88 SrosBore 608 x? + y* + 2> —4x 42y — 6245 =0 P8 Ko 9§
Sere HoEBeen '

a) x+2y—z+5=0, 2x+y—z-6=0

b) 2x+y—2z4+8=0, x+2y—3z—-6=0

-c) 2x+2y—2z410=0, 2x+2y—z—8=0

d x—2y+z+10=0, x+2y—2z-10=0

(2, 1,0) is a limiting point of a coaxial system of spheres of which x* + y* +2z* —6x—4y—3=0
is amember. Then the other limiting point is

2, 1, 0) Q 28 056 DothHHre KOAS a8 S Y JIBBE°, x* +)* +2"—6x—4y—3=0
2.8 Hgf o, ofpld & Bo&® @55 DothH

a) (4,510 b) (-5,—-6, 0)

¢c) (-6, 5, 0) : d) (-6,-51)

The equation ofthe cone passing through the three coordinate axes and the lines

o2 E e
¥ =2 3 3 11
x Z. %

St DD SO K0T DB T::XEZE , gz—_y—l=% dpo ow Dk SoHH

$&nEBes0.

a) 3yz+10zx+5xy=0 b) 2yz+49zx+12xy=0

¢) Sxy+6yz+92x=0 d) 15xy+3yz+16zx=0

: 5 ot e :
Equation of the cylinder whose generators are parallel to 7 = = = - and which cuts the curve

¥y =16 z=018

% = % =% 8 SsrodBore 228 Eﬁspe?fn EOA, X +y2 =16 2=—90 g)LS"@ spo&oé -’msém awgé
$EoEBessn
a) (mx— ].V)z +(my —nz)’* = 4n’ b) (x—mz)*+ (ny — mz)2 =Om?

c)  (mx—1Iz)* +(ny—mz)* =160’ d) (mx +lz'.)2 + (my +nz)* =16n°



10. The point where the line joining (2, —3, 1), (3,—4,—5) cutsthe plane 2x+ y+z =7, is

(2,—3, 1),(3,—4,—5) o0 80D B, 2x+y+2z="17 ) 080D HoHH

a) (3,—4,5) D) (41 6)
C) (1: = 2: 7) d) (25 = 39 6)
11. The shortest distance between the lines x—3 = y+15 — z=9 and bl oyl z=9

2 —7 5 2 1 ==
munits, 1s : :

x=3 a1y 29 xk- y—1 z=9

Eelor™y By S Ko Brdo, chrdes®

2 —7 5 2 fo
a) 33 b) 43
9 5% d 93

42 2y+3.- 3z44

12. The distance ofthe point (—2, 3, —4) fromthe line 5 -

measured parallel to

the plane 4x 412y —3z = 0, inunits, is

4x+12y—3z=0 D8 HErosSorr EDISHPE x+2:2y:3:32;*4 3 0D
| 3 -

(=2, 3,—4) DoHHIS Ko Brdo, ardLs®

B3 e
i ) 3
7 e
£ = ) 3

13. Theradius ofthe sphere 2x* +2y* 422> —2x+4y+2z+3=0 is

2x? 42" +22° —2x+4y+2z+3=0 &3 F¥o G agrgo
-2 ' b) 372
gy =1 d) 0



14.

15

16.

17.

Equation of the plane parallel to the X-axis and makes intercepts of lengths S and 7 units on the
"-axis and Z-axis respectively is

X-ozp08 Sdroddore sotar, Y-edo L85 Z-050D SHOIT 5 HBasn 7 chrdéy SEHKe
woSBpotreid B S00 HEswmo. :

a) 7x+5z-12=0 b). 7y+5z—35=0

c) 2x—3y+6z=0 d 2x+7y—5z+35=0

The acute angle between the pair of planes 12x* —2y* —62% — 2xy+7yz +62x =0 is

SochorEm 12x* —2y* —62% —2xy +Tyz+62x =0 Deggise weySinsn

: 4 4
9: =1 e 9: =1 —
a) cos [21] _b) cos [19]
4 4
O =cos | — 0 = cos™! _]
c) cos [23} d) . =cos [27

The area of'the triangle whose vertices are (4, 3, 2), (3, 0, 1) and (2, -1, 3), insq. units, is

(4,3,2), (3,0, 1) %665 (2, -1, 3) oo dozgare KOAS (@abes Baveso, 5.00rDEnE"
25 ; 27

a) 4 > . b) 5
31 33

© \/_; ‘ 9 3

The distance ofthe point (—1, — 5, —10) fromthe point of intersection of the line

X=2 0 ytl-tz—2 SR o
ot TR and the plane x— y 4z =5, inunits, is
i s o e
2 ) 12
HoHPH 3% Ko &rdo, Chrdes®

; _
Bap B x—y+2 =5 Soo G0 DS Dothd od (1, —5,—10)

a) 10 | | b) 11
c 12 : d) 13



18.

19.

20.

2l

If y, = x' is asolution for the equation 2> »" 4+ 3xy" — y = 0, then the other linearly independent
solution of it 1s

26 y" 430" — y=0 3858 ¥, =2 o8 PS5 wowd, T8 HEE SEhms Kol
A5 Ssm

A | e
a) xz ) x.
1
yaon s 9 Vx
. . ! ; X dy .
A solution of the system of differential equations e 3x—4y, iy x—y is
dx

; dy '
E =3x—4y, -6-2;; =X—) od8ed dssmre éé&ﬁ@ @) a8 PSS

a) x()=2¢ +c,)e; y@t)= 5 i

b)) x(t) =(2¢, +2¢,) €; y(t) = (¢, +c,1)é'

¢) x()=(2¢,+c,+2c,t) e ; y(t)= (¢, +c,t)e

d) x(t)=(c,—2c,) e y) = (¢t —c,)é’

' Equation ofthe plane bisecting the acute angle between

3x—4y+12z=26 and x+2y—22z=9 is

3x——4jz+122=26 DNOB» x+2y—-2z=9 o DGy Mo ese;gé’sssnaa JH0BIPOED )
Soo $88m0 ; '

a) 4x+38y—62z—39=0 b) 2x—19y—31z—20=0

c) 4x—2y+10z—35=0 d) 2x—6y+14z—17=0

The perpendicular distance from (2, 3, 4) onto the plane 3x — 6 y+2z+11=0is
(2,3,4) 200D 3x—6y+2z+11=0 S8 5o oo &r80

a) lunit b) 2units
a8 afrdes Botd choeden
¢) 3units d) 4units

S0 Reén TPeDD AR



2

23.

24.

23.

The general solution of the differential equation (x —a) p* +(x—y) p—y =0, where p= % is
x

d

. y-_-c[xu_a_] y r=er-
¢+l ; c+1

: 2

) =c|xt = ' d r=c i
& e ceel

‘cis an arbitrary constant. ¢ a8 oSrE)E JE 0°8

The solution of y” +4y = 0 subjectto y(0) = y'(0) =—1lis
(0)=y'(0)=—1 & 285 y"+4y =0 D& FES
a) y=2cos2x—sin2x b) y=—cos2x+sin 2x

c) y#—coslx—-i—sin?.x ) d) y:cos2x-+--:lzsinx

d’y dy

A particular inteeral of the equation —= — — =x> +x+1 is
P | gr q P

s =x’ 4 x +1 35emo @o¥) 2.8 (HEE S5

de =~ dx ,
1 1 >

a) Z(x3 +4x + x) b) Z(f +4x" 4+ 4x)

c) l(f’ —x +4x) d) -l(x“ +14x + 4x)
4 4

The general solution of the differential equation y'—y=2e"—xis
wSged $ssmo Y —y=2e" —x o), PTG PSS
a) ¢ cosx+c,sinx—+e* +x° b) ¢ cosx—c,sinx+xe* +2

) e+, e +xe+x1+2 d) ce+ce”+x*e —xe'+2



: e : = dy% X—y o X PN
26. The general solution ofthcdlﬁcrentlalcquatlon5;*8 (e —¢) is

A
w50 $D8mo — =" (¥ ~¢’) @8 et i

2

Q) e'e= (ex _1) eEne e b) & =¥ (eF =D +c

e e = {e"=1) e +c d) o= (e* +1) o

c 1s an arbitrary constant. cz.8 oﬁycse)&gé ?86 o°8

)

: : : . i
27. Anintegrating factor of the differential equation | XV —€

S

dx—x'ydy=0 is

oS 2
os8es $D8smo |~ T |d—xydy=0 G0 o8 SEmges Hnsso

{

a)aerd g b) 55
1 i
o | a5
2 2 d .
'28. The general solution of the differential equation x pP+pxy—6y'=0; p= d_.Jx) 1S

oS80d HhEseo x’zpz +pxy— 6}/2 =0p= % Cﬁl)é&_ a‘éj"éé PHHED

a) (yx"'—cl)(y—czx]:O b) (J’-"Z_C1)(y2_czx):0
c) (yx3—c,)(y—c2x2):0 d) (yzx—c])(y—czxz):{)
¢, ¢, are an arbitrary constants. ¢ S lCrEn o“mcie){’.)tgé 336 ooden

29. The orthogonal trajectories of the family of curves cx” + y* =1, where ¢ isan arbitrary constant, is

c a8 SR 60°r3 ©ONBHPED, e’ + 3 =1 o3 Sizre Hevowo @n¥) w0z SoPBL0en
a) x*+2y>=2(c,+log y) b) x*—y’=2(x+logy+c)
) x*+2y"=(c +2logy) d) 2x’—y*=x—clogy

¢, is an arbitrary constant. c, &.8 oxa) S cS o°d



30. The solution of the differential equation (x log x) ? +y=2logx is
: X

31,

32.

33

eS58ed HEBeEw (x log x) i—y +y= 2 log X Cﬁbé& PS5 Sw
X

a) y=2logx’+c b) ylogx=x’+c
) yzx(ldgx)2+c d) ylogx=(logx)*+c

c is an arbitrary constant. ¢ a8 cSeE)s 2T o3

Which one of the following differential equations is a Bemnoulli’s differential equation ?
Bod et Sstres® Db BEND wster $Edepsn 7

ap’ dy dyte 2y iy

=X = , — —---+ :—T

== p+1 G dx b) dc x+1 y°
d’y

¢) ysin2xdx—(1+y" +cos’x)dy=0 d) 4y +sin’ x

dx? =

A solution ofthe differential equation

[y 1+-1-]+cosy dx + (x+logx—xsin y)dy =0 is
X
eS8l HDESH y[l—l—l]-]—cosy dx + (x+log x — x sin y) dy =0 w8 &8 FHIw0
X
a) ylogx+xsiny=c b) x+logx+xcosy=c
¢) y(x+logx)+xcosy=c d) xlogx+ ycosy=c

c is an arbitrary constant. ¢ 2.8 aE)ns 9‘:‘36 oo

An integrating factor of the differential equation (1+xy) y dx + (1—xy) xdy =0 is

e8P J08B@o (1+xy) ydx + (1—xp) xdy =0 Gw¥) 2.8 Sdresd KHesstn




34,

355

36.

S

38.

The infimum and the supremum of the set {x cRt I < } are respectively

35208 {x€RY /x* < x} g Hog B0 oty HB EIG A0S regen B
2 0,1 b) -1.1
) 0, 00 d -1, 00

Which one of the following is true ?
Bod TS D& Hgsn ?

a) The set ofall integers is countable b) [0, 1]is countable
o) Freroste S  Keed Jegisn [0, 1] Kead Sredsaion
¢) (0,1)is countable d) The set ofall sequences whose elements are the
- (0, 1) Keass o ~ digits 0 and 1 is countable.

Sorestosy 0 0bc%n 1 @oZenre KOAD o)
ODETr0 DB Keadd ek

2 3/2
H[ d_f
dx

2

dx’

The degree of the differential equation = 15

3/2

A dzy-—l d_y ) "
d8ed H&Eswmo -c_fx_z =1+ T BoE) SBKS (&)
a)1 b) 2
c) 3 d) 4

Which one ofthe following differential equation is non-linear ?
808 ©el SWEBeres® db wXseEs (non-linear) $Sose0sn ?

d*x - dy ) ‘
+kx=0 —— =sin x + cos x
) @ D
2
.C) yj—x{—:sinx d) x%—l—Zy:leogx
; ] : : { 3\ dy ;
An integrating factor ofthe differential equation (x +2y ) = yis

oBgos $D8smo (x+2y°) %x Y @) 28 $ErEed Hesin
’ X

o
=

1
G
e

B
Y= =

c) xy



3
39. fx[x]dX=
2

6 o
a) o
c d 10
\ a
f(x) dx
40. Leta>0. If f:[—a,a]— R besuch that f(x)= f(=x) ¥ x €[~a, a], then e

=i

a> 0 o5FSsm. f(X)= f(-x)V x€[—a,a] odbgen f: [—a,a] = R o8,

P —-—fl (—t)efx =

[ f@ds T rd
a) 2[ fat b) % e ™
g | | o 2 [ Fma

41. If £:[0,1]— R be such that
fg)= 0. - x is rrational

= ;, if X %,p and ¢ are relatively prime and g = 0 and

g:[0,1]— R be such that
g(x) = 0, f x isirrational
= 1, ff x isrational then ,

x edddcho wowd, f(x) =0

P I
% O PR REREOc g =0 wcnd, fx)=

e gt f:[O, 1]——>R
Sboid  x ©88daho wond, gx) =0
x E880%0 wand, gx)=1 edygwegre g:[0,1]—-R 408, odp

a) f andg areRiemann integrable b) f is Riemann integrable but g is not Riemann
f B gbsrS SErEedoho integrable '
‘ f 6508 Ssrdodaho, wond g bdrs
HErEedcho 5ot

c) gisRiemann integrable but fis not d) f and g are not Riemann integrable

Riemann integrable f Bk g dotir BErS SErEedaho S
g 8578 $ErEodcho, ®and [ OIS
DSrEedaho %



42. The sequence {(— 1)”} has

(1"} osgoss 50n acds

~a) one limit point
2.8 0db oD

¢) no limit points
%) 05§ DothHen

43.

X sin— when x =0

Hfx=y =" %
0 2

44.
when x =10

" sinl £
fx)= X _
0 ;X = 0 eondHptd

45.

1 1
N

Lim
n—0o0

a) 1

+

46, n+1

c) log2

x = 0 @ondHpH

b)

d)

R O
e

two limit points

Botd 936 dots)en
infinite limit points
25085500 956 Dohden

Rt l

, then f is differentiate at x =0, if

eao:oé,-x = K)(g f ©dEeddHo SPare0s,

b)
d)

b)

d)




48.

49.

i=1 =2 =3

Both cSrdiy o LOR, X1 _Y=2_ 273 5 wgore KORS com B Hpsi

(right circular cylinder) 2a:%8ea0

a) 5x2.+8y2+5z-’-—4xy#4yz—8.;zx+22xg16y—14z—10=0
b) 5x*+6y*+5z> —4xy—4dyz—4zx+22x—16y—14z—8=0
c) 8x3+5y2+6zz—6xy—6yz#4zx+11x—8y—’fzf4:0
d) 8x*+6y°+8z° —2xy—4yz—4zx—11x+8y—7z—-8=0

The surface represented by the equation 3x* —4y® —5z* = 601is

3x? — 47 — 527 = 60 HEGe0E JrOSHAY o

a) anellipsoid . b) hyperboloid of one sheet
2% EBqtﬁn K)essin D8 o edHoeHechakin

¢) hyperboloid of two sheets d) elliptic paraboloid
SOt ©8HTH0NcHe ég}ée)é HorHecesain

/ Z

x
Tangent lines to a conicoid S: ax? 4 by* + ¢z* =1 parallelto 7 = }; = generate a

?i L =2 g smostom, S: av’ +by* + et =1 6B o wosSenst A g Sees, 630
&R0,
a) acone b) acylinder
a8 0D 28 K)J;F.’J&iw
¢) anellipsoid d) asphere

e.& &% )desion 2.8 Bogsdm
@ D



50. Let /:R — R bea function defined by f(x) =|x|+|x —1[. Then fis

St

52:

53.

54.

a) -2

£:R—R o3 @dchim f(x)=|x|+]|x—1] r I5DoS50s58 wowd, ohpid f

a) differentiable on R b) differentiableon R\ {0}

R B od%odahsin - R\{0} D ossedahdn
c) differentiable on R\ { 0,1} d) differentiable only at x=0and I
 R\{0,1} D esSedons x =0 58050 1 58 SrFd odgodabin

If f(x)=x"|x|, then the derivative of /, at x=0is

" f(x)=x1 | x| ®on8, @Xpd x =058 [ Bog) HEidsm

(=)
o

e}

o
—

Iff is a real valued function such that | f(x) — f(»)| <[ x—y |2 , forallreals x and y, thenf =
o) TS x DBW y o | f(x)— f()|<|x—y | odgbinr [ obdh el ToED
é}:ﬂ@é@’a&cﬁazﬁnwé, OJpH f = :

a) x* ' b) =
o). et d) acenstant
2.8 6&03 (%))6 o°d)

Lim\/i,+i+l—\j-l—2+l—1=

20y - x * X

a) 0 - b) 1
= d -1

c) > =

1 X
The domain of f(x)—[l—{—;] is

f(x)= [l +;lc~] B0, (SEB 5w

2 0 rca) ' b) R\{0}
c): (—oo; 1) (0,c0) )l —1.0)



35,

56.

Sy

< 58¢

39

The volume enclosed by the cylinder X +y2 =9 and the planes z=0and z=5—x in
cubic units, 1s

Pyt =9 oB Spsin H0a z=0, 7=5—x Soired ESBOSDES HBBOTEHED
0% crded®

a) 457 : b) 9z
¢ 272° - d) 1672

If ¢ is the triangle with vertices (0, 0), (1, 0) and (1, 2) taken in anticlockwise direction, then

f [(Zx—l- y) dx+ (3x - 2y) dy] =
9 ;

Foeen (0,0), (1,0), (1,2) o ebs; 836° S08K5pc DHT Babzo § w8,

f[(Zx +y)det Bx—2y) dy]=

4
a) 1 b) 2
c) 3 ‘ d 4

If p(x,y,z)=x"+y*+2* and v (x,y,2z)=2xyz, then Vo{(VoxVy)=

o(x,y,2) = x* + y* +2° HBE w(x,,2)=xyz 008, ©Hpd Ve(VoxVy)=
a) x+y+z b) 0

) xyz : d xyz(x+y+z)
Ify=x®+y2+2z* and V =xi+yj + zk, then Veo(uV) =

u=x>+y> +2* S8 V=xi+yj+zk ©a8, WHPID V;-(ul_/-)z

a) u b) Su

©) VuV d 0

Liny =l 9F /i e il

n—oo p

a) 0 ‘ By
)

g ¢ d) :



60.

61.

62,

If f(x,y,z)=x"+y" +2z°, thencurl(grad f) =
F(x,y,2)=x"+y* + 2% ©owd, xpi curl (grad ) =

it itk e
a) ayra b) 2i+2j+2k

©) 0 d) xi+yj+zk

If?:(x+y)E-|-(2x_z)}‘+(y+z)£,thenthevalueoffv><?'ﬁ,overthesurfaceofthe
sphere x* + y* +z> =81 is

F=(x+y)i+Q@x—2)j+(+2)k ©»8, x*+y* +z’ =81 o3 A¥o Bn¥) Swop
f\?’x?-d—S Dend

a) 9z b) 37°
Q) 0 | d 81

The maximum value of the directional derivative of £ (x,y,z) = xy> —4x’y+z" at (I, —1,2) is

U, —1,2) 88, f(x,y,2)=xy° —4xy+2* @) B8 Hpe0 KOG Dews

2 Je b) 36
& 133 d —J133

63.

64.

65.

The surface area of the sphere x* + y* 4 z* +2x—4+8z—2 = () insquare units is
Xy 2+ 2x— 4+ 82—2 =0 F¥En G HEEH aSrdensm, 88D chrys®

a) d4r b) 927
) 64r “d) 167
2 4
ff xeyzaj/dx:
0 i :

16
B o | by
L)t 2 , d 0

3
If ¢ isthecircle: (x—1)2+(y5)2=4,thenf(x5+3J’)dx+(ZX—€y ) dy =
. ) |

(—D)% + (y—5) =4, 0 ¢ vowd, SO f(f+3y)dx+(2x—e-"3)dy=
4‘ ¢

a) 47° b) —4x

9 1672 | D 16r



66. Which one of the following is a prime ideal but not a maximal ideal in the ring (Z, +, -) ?
Bob AS* DB Socho (Z,+,) & Hrrs eiio oHdr, ©HESH 8850 2K ?

a) {0} b) 27
c) 3Z d) 47 -

67. Let Rbearing and / be anideal of R. Then the necessary and sufficient condition for the quotient ring .
R /I tobecome a field is '

ReE $0050 5086 R &° [2.8 siidjo o&omro. @ipi 9581 Soabo R /2.8 FHo sHmR8
30 5T Do Johabo.

a) [isaprimeideal of R b) [/isanon-zero ideal of R
R &%) &8 (5508 sdg)o IseSio R &%) 2.8 ErigS8 stgjo [sedio
¢) [isamaximalideal of R d) [/isaproperideal of R

R @n¥) 2.8 0888 eiigo 50580 R Ging) 2.8 HE sigo 52580

68. In the ring (le, + 12 X 12) ofresidue classes of integer modulo 12, the number of zero divisors

diﬂ"ex_‘ént from (), is

12 &resdore ife Groroste OHIR BB Sedho (Z]Z: + 12s Xu) & () WS 288 Eredgrrase

Q08
a) 1 b) 2
) 4 d 6

69. The number of ideals i the ring (Zn X 17) ofresidue classes of integers modulo 17 is

17 Soore o Frrose wSdh 866 S0cHo (Z7, + 7, Xj;) 6% etioge Sosy

70. Let M be the set of all 2 x 2 non-singular matrices over the field R of all real numbers.
Then (M, =+, -) is '
o) 8P Joggo FEo R E.g. o) 2 X 2 oprdn @8 D8I M odFomro. ©Hpih
(M, +,+) 36

a) afield b) anintegral domain but not a field
2.8 o 28 Jropod (HB%0 eHhod =R o s
¢) aringbut not an integral domain d) notaring

2.8 $000o ©HHod SN Jrerok (K80 5ot 2.8 Sexdho s



71. Let (Z,+) be the additive group ofintegersand G={1,— 1, i,—i } bea multiplicative group.
Define a homomorphism / :Z — G by f(n)= (/)" for al nez , then Ker f =
Frposte Boge S (Z,+) o Heso i G={1,—1, i,—i } %m0 &S owro.
o) neZ 08, f(n)=(i)" odgbiy a8 SHEFIE [ Z— G 1 KDY, oHpd f B

- @odo (E5)9) . |

a) 7 e e
) 3Z d 4z

72. Let Z4 be the set of all residue classes of integers modulo 7 and Z; =27 —{ 0}. Thenin the
group (Z; , X ) , the inverse of 3 is
7 Sdorr Ko Frrrosee edgh $8K&He DAY Z, o, Zi; =Z,—{ 0) o od&omro. %P
(27, X;) ssesos® 3 G 2680

b)
d)

e
c)

B W
& wi

73. Let Zy5 be the set ofresidue classes of integers modulo 15. Then the number of solutions of the
equation 7X;s x=4inZ,, is
15 Seore KORS Greposre o8 8516 S8 Z,; odhSomo. obpd Zis & TXs x=14
SE0SERE Ko e Hong ' |

74. Which one ofthe following rings isa field ? -
Bobd Sediros® 26 &8 FFo ©HEod ?

a) (Z,+,0) b, X )
c) (Zn=+11:Xll) d) (Z9’+9’X9)

75. Which one ofthe following is an integral domain but not a field ?
Bod TS rrpos ($E¥0 ©HEr o 528 DB ?

a) (R,+,°) b) (Z,+°)

9 (Zg++) 9 (R + )



el

71.

78.

79,

80.

Let G be a group and H be a subgroup of G. Then for a, b € G , the necessary and sufﬁgient
condition for aH = bH is

G 2.8 Jddrseo, G @A) a8 6 Jdrsro H odfotro a,be G 8, aH =bH 5°55°8
sSEE-SogE DoHH0

a) ag=bh by & —="e}
) albeH d ableH

Let G be a group and H be a sub group of G. Then the necessary and sufficient condition for A to be
anormal sub group of G is

G 2.8 Jdsuesro, GCﬁDé& 28 adddriro HeodEonro. edpd G cﬁwégy 2.8 @dooa addrsFo
H 5256008 ©HFE DoD Dchsho.
a) HCG b) aH =Haforallae G
L‘?‘/)a aEG ga {IH=Ha
S el e G d) anytwo district left cosets of A in G are disjoint

©® a€G & aH=a'H G 6° H@w) O Both D9F) 8 ¥ae
DB DANEorr Gotron.

Inthegroup(Sg, 0),(13567)0(463257)=
(S, 0) 35wsros® (13567) 0 (463257)=

12345678
) 136274158

81

a) (13265)0(487)

12345678
o) [ ] d (13265 047

31576248
The inverse of the permutation (723 14) o (51326) o (14 3)inthe group (S,, 0)1is
58500 (S,, 0) 68 (723 14) 0 (51326) o (143) @Fbo @) 260

a) (345217) b) (345271)
c) (172543) d) (712543)

If Gisagroup and O(G) =15, thena sub group of G can not have this order
G &8 $555r0 O(G) = 15 0awd, G BwE) a8 eB38mdro & S5K8 SOA ok



81. Let T:R> — R? be a linear transformation defined by T ((a,b,c)) =(a+b,2a—c) for all
a,b,c € R®. Whichone ofthe following vectors is in i ((L,1D) 2
&8 Gers888S T:R2 5 R? 9, 58 a,b,c€ R’ & T((a,0))=(a+b,2a—c) e 2593,

Bod 30808 T7'((1,11) & soda 28 ?
)

119 | —11 9
o 539 ey
c) =6,15) d) (6,-5,1)

82. IfasetA has 5 elements, then the number of binary operatidns that can be defined on A4 is
2.8 308 4 &° 5 Hroscenod, 4 D DosiKe o‘ﬁwm& H68che Ko

a) 25 b) 225
0 5° d) 5%

83. If x isa binary operatiéns defined on theset Z by axb=2a+2b+5 forall a,b € Z, then
(Z, %) 1S
D8 7, B &8 chorf) H880D x D, 8 a,b € Z 8 axb=2a+2b+5 v IKIN, O (Z, %)

a) agroup : : ' b) amonoid
2.8 Hdorsieo 7 a8 Swoarond

¢) commutative semigroup ; d) semigroup but not commutative
DAL00H @géaﬁmaﬁoo QAo 5o esgﬁa’mva’:“o :

" 84. Inthe group (Z,®),if a®b=a+b+12 for all a,b € Z , then the inverse of (—24) is
S0 (Z, ) 6° 68 a,b€Z 8 abb=a+b+12 w08, (—24) Gw¥) &0

a) 24 b) 12
i : d) 0

85. The number of generators of a cyclic group of order 15 is
15 $85emorr KOAS a8 H(Ea%H drsro @nE) el Hrosee vogy
apt _ bj-2
c) 8 , d) 10

86. Let (G,*) beagroupand @,b € G . Then the solution ofthe equation a*x=5b inG
(G, x) 2.8 Jrdro DA a,b € G ©HEomro. ©PW® gxx=b Kac‘i}:ééeao &8 G & F5s

a) bxa } b) g lxp
¢) axb! d) b*a_]



87.

88.

89.

-If 7-R% — R? is a linear transformation defined by T(.\',_]l.f) =(—2x+3y,—10x+9y) for all

(x,¥) € R?, then the characteristics roots of 7" are

2.8 656555 T R 5 R2Q, 8 (x,») € R® & T(x,») = (=2x+3y, —10x+9y) rr 2503,
HpH T Go8) erEidE Somveren

) ) 1 b) 3.4
it ' ). 254

Let ¥ be an inner product space over the field C. For x,y €V and suppose <x,y>=a+ib.
1 2l 2
Then +-+ff == =
C 80 Vaf wodfy wodtdo Hb x,yeV & <x,y>=atib odHEowro.
1
x> 3+l g el =

a)eia b) b
c) -—a d) —p

Suppose the vector space R3(R) has the standard inner product. Which one of the following is an
orthogonal set in the space R3 R) ?
“eFostedo R (R) @ eodtpo SONSESEomo. & Bob oR6° 98, R (R) wodogod’

00D ?

a) {(0,1,1),(0,0,1), (1,0,1)} f b) {(1,0,0), (1,1,0), (1,1,1)}
o {(1,2,0),(2,—-1,-1),(2,-15)} d {G,—10),(12,-2),(,13)}

90. Support the vector space C*(C) has the standard inner product; If a=(1,1+i,2-1i),

B=Q2+iii—1),then<a,p >=
vemodoeto C(C) R Bdres wodfao sosdSomro. a=(1,1+i,2—i), f=2+iLi-1)
a8, OIPH <a, f>=

a) 243 : b) 2-3
) 3 ‘ d): —3i



91. If a linear transformation 7:R> — R? is defined by T'((x, ,V,Z)) (x+y, y+2z) for all
(x,y,2) €R’ , then dim (Ker T) =

a8 50588 T:R°>R? 8 (x,,2)€R® &8 T((x,0,2) =G+, y+2)m DD

dim (Ker )=
a) el &l A
o) g ) =0

92. Ifa linear transformation 7' : R? «— R? is defined by T((x,y,z)) =(z,x,y) forall (Jé y,z) € R3

then (ToToT)(x,y,z)=

¥ %6585 T:R® —R® 9, (58 (x »,2) R’ & T((%,y,2)=(2,xy) m a50%
rere ) (x,2)=

a) (x )2

b) (z x)
¢) (zxy)

d) (0,0 0)
93. Ifalinear transformation f : R’ - R*is defined by
& y.2)=(x+y+z,y+z, z,0) forall (x,y,2z) € R? then the rank of f=
o8 Ser0555 R =R 2 98 (x,7,z) R & v DR
f(xy.2)=(x+y+z,y+2z20) OHPED [ Gw) 558

a) 4 b3
&) 2 d 1

94. Let T:R> — R3 bea linear transformation defined by I'(x,y,z) =

(x—y+22z,2x+y,—x—2y+2z) forall (x,y,z) € R>. ThenKernelofT—
2.8 Kerd8s8s T:R* - R3 9, 8 (x,1,2)eR> & T(x,y,2) =

(x—y+2z,2x+y,—x-2y+22) e 5)55{’)150 Tc'ﬁnéé@oén)éao
a) {(0,0,0)}

b {2144, 3t)/tE]R}
¢) {(2t,—4t,-3t)/teR}

d) {(-21,-4130/teR}

95. If a linear transformation 7:R* — R? is defined by T ((l, 0)=(1,4),T (,D)=(2,5) then
T(@,11))=

af Soa5858% T:RZ—R? 9 T((1,0)=(1,4),T(1L,D)=(2.5) m :)6‘53"?_0;,. OB P
T(®11)=
a) (19,43)

by (30,55}
c) (19,55)

d) (30,43)



96. If R denotethe set of realnumbersand C , the set of complex numbers, then C? isa vector space
over R of dimension.
R %% 505700089, C %08y $ogrgihed @ R p Sbeosoo C* Gng) $o&remo.
a) b) 2
c)-3 . d 4

97. Let ¥ be a vector space over a field F and W, W, be subspaces of V' such that dim W, = 6,
dim W, =5 and dim (W, + W,) =8, thendim (W N\ W,) =

2% o F Va8 Sosodoeto, dim W, =6, dim W, =5, dim (W, + W,) = 8 edbstxen™
W, Wyen V8 adrodorgroon, dim (W,NW,)=

a) b) 3
c) ‘1 d 2
98. Define f:]R3——>Rbyf(a,b,c)=a+b+c f(}_ralla,b,cER3. Then dim (Ker f) =

f:IR3—+R3, 8 a,b,ccR*8 f(a,b,c)=a+b+c r\v&)eﬁs&édim(Kerf)=
a) 0 ' e
c)- 2 : d) 3

99. If W isa subspace ofa finite dimensional vector space ¥, then dim ( V/W) =
2.8 HBDE HBSres SBToSTHO V8, Weas édrodoedo ewand dim (V/W) =

dim V
) G b) dimV —dimW
¢) dimV +dmW d) dimV-dim W

. 100. Which one of the following sets is a subspace of the vector space R*(R) ?
sowosogo R*(R)8, [Bob $&Hed® 36 aFosorto ©H%08 ?

a) {(@bc)eR®/3a+4b+5c=6} b) {(a,b,0) € R’ /3a+4c =5}

: 3l g g olale
bo)eR /Za+—b=c} bo)eRY /44 Z=—1}
o {(a 2 1°75s c} 9 {(a C_) '4+5+6 60}

* %k X%



