01/07/2016 College Lecturer Exam - Mathematics-|

Rajasthan Public Service Commission - 2016 o
ues: 150

Paper : Mathematics-1 Time: 3 Hours

Ques # :1

Curves f(x,y) = 0 and g(x,y)=0 touch each other, then at the point of contact :-
Dof of og og

T
hrd
iy
i =}
1w/
—
)]
y1=}

%]
W
5]
i
%]
(i
Y
(>

4) None of these

qF f(x,y) = 0 TUT g(x,y)=0 TEI TG FI &, aF T g -
Def of og og

0x 0y ©x 0Oy
2) of og of og
ox Oy oy bx
3 of 6g of og
Ox Ox oy Oy
) g7 A RIS ET
Ques # :2
2 2
) ) x v i
Maximum curvature of the ellipse — + — =1is -
a b
1) 2a/b
2) 2b/a
3) a/2b
4) b/2a

2

2
Syad z—2+:—2=1a?r31ﬁmaﬂaﬂﬂ:-

L

1) 2a/b
2) 2b/a
3) a/2b
4) b/2a
Ques # :3

Forthecurve y = & log [Sec E] , the chord of
a

curvature parallel to v - axis is equal to —

1) a

2) 2a

3) 3a

4) 4a
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a® y=a log [secij:ﬁﬁ T y -3187 & AR

el
dehdl Siiar T TFaTs Se & —
1) a
2) 2a
3) 3a
4) 4a
Ques # 4
‘ ‘ ou cu

f u= f[i] +xg[J—],then X—+y— isequalto -

X X Ox oy

)

2)
xg[i]
X
3) u
4)

aﬁu=f[£]+xg[£]:s‘r. ar x@ﬂy? e -
ox oy

X

)
20

3) u
4) 0
Ques # :5

fu=¢ (X-y,y-2,z-X),

du Ou
then — +-—+-— sequalto -
| OZ
1) 0
2) 1
3) u
4) Xyz

agu=¢Xx-y.y-z.z-X),

6u &u Ou
g?a?—+—+(i— R &
oy Oz
1) 0
2) 1
3) u
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Ques # :6

Radius of curvature at any point of the curve
s = a log(sec v +tanwy) + a secy tanvy is -

D 2a secy tany

2 2asec’y tany

3 2aseciy

4) 2
2a secy tan“wy

ds% s = a log(sec v + tan y) + a secy tany
& forell faeg W ashar BT § |
1) 2asecy tany

2)  2asec’y tany

3)  2aseciy

4) 2
2a secy tan“w

Ques # :7

Asymptotes of the curve xy(x+y) =a° are --
1) x=0; y=0; x+y=a

2) X=a ;y=a;Xxty=a

3) x+y=0 ; x=0 ; y=

4) All of these

a@® xy(x+y) = a° &7 3dea Toeffar § -
1) x=0;y=0;xt+y=a
2) x=a;y=a;Xxty=a
3) x+y=0;x=0;y=0

) AR T

Ques # :8

For the function u = x* +y* -3axy, Which of

the following statement is true ?
1) (0, 0)is a point of maxima
2) (0, 0)is a point of minima
3) (a, a)is a point of maxima if a<0
4) (a, a) is a point of maxima if a>0

Tl u=x"+y° 3axy & fOT @
F o Flaar s g & 7

D (0, 0) 3fass g &

2) (0, 0) fafeTss g

3) (a,a)mﬁaﬁﬂﬁa<0

4) (a,a)mﬁﬂ%qﬁa>0

Ques # 9
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Envelope of the Parabola \/E + Y _ 1. when ab=16is -
a b

1) Astroid

2) Parabola

3) Ellipse

4) Hyperbola

W\/E+\/%T:1$raﬁ1ﬁqsﬁrr,aaﬁab:16%:-
a

D TEISS

2) W

) g

4) IfaaRaeT
Ques # :10

The asymptotes of the curve (x? — y?) (x+2y+1) + x+y+1=0 are -
b y=+x; x+2y+1=0

2) y=4x;x+y+1=0

3) y=x; x+2y+1=0and x+y+1=0

Y y= x:x+2y+1=0and x+y+1=0

a& (X2 — y2) (x+2y+1) + x+y+1=0 &Y 3eTeqd TARNT £ -
D) y=4x: x+2y+1=0

2) y=4x; x+y+1=0

3) y=x; x+2y+1=0and x+y+1=0

4) y= x:x+2y+1=0and x+y+1=0

Ques # :11

0
The asymptote of the curve r = ;— IS :

D rsine-1)=a
2) rasin(@+1)=0
3) rcos(e—1)=a
4) racos(8+1)=a

d& r=£ $r FeTeaeaeft -
1) rsin(e—1)=a

2) rasin(@+1)=0

3) rcos(@—1)=a

4) racos(e+1)=a

Ques # :12

4/65



01/07/2016 College Lecturer Exam - Mathematics-|

Curve which passes through points of intersection of the curve
f}-‘ — }-‘317 -|—9}-': +4x* —36 = 0 andits asymptotes, is -

1) Circle

2) Parabola
3) Hyperbola
4) Ellipse

aF X y— v x+9y +4x —36 =0 Tr sHET sieeacaraat
& ufd=de fdegall & IR arer g ghm:-

1) g

2) RIS

3) AR
Y e
Ques # :13

The value of X for points of inflexion of the curve
f(x)=sinx+cosxin[0,27] are

1) T ST
47 4
2) T 3x
474
3) 3r Tx
47 4
4) S I
47 4

aw f(x)=8inx + COSx & 3eaxrer [0,27]
# dAfd IRaad faegsil & v x & AW ghr -

1) T 5r
4 4
2) T 3w
4 4
3) 3m Iw
474
4) Stz Tx
47 4
Ques # :14

The point (2,1) onthe curve (x—2)" = v(v-1)" isa -

1) Cusp

2) Node

3) Conjugate Point
4) Not a double point

ah (x-2)"=y(r-1)° W Rawg (21 & -
D zeramer
) A=
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) wgEi g
Y e RegAdT e
Ques # :15

The point on the parabola y: = 8x whose distance

from the circle x* + (¥ +6)* =1 is minimum, will be -

1) 2,4
2) 2,-4)
3) (8, 8)
4) (8,-12)

Waed y =8x W foud ag fawg fSorwdhr aa
X' +(y+6) =13 glr =gAd= g1, ghm-

1) 2,4)
2) (2,-4)
3) (8, 8)
4) (8, -12)
Ques # :16

Mass of the plane plate of density © andarea A is:

@ [ [ paxdy () [ [ pd6dr
A A
1) Both (a) and (b) are true
2)  Only (a) is true
3)  Only (b) is true
4)  Neither (a) nor (b) is true

Yelcd L dUT &TA%d A dTell GAdA JCCidl F GedA oi-
@ [ [ pddy () [ [ pdbdr

A A
D @aupaiaad
2) Fad(a)TIE

3)  Fad ) FTE
D oAA T O) FTE

Ques # :17

The length of the arc from the vertex to any pointon
the cycloid x =a(t+sint), y =a(l —cost) is -

1) a sin(t/2)

2) 2a sin(t/2)
3) 4a sin(t/2)
4) 4a cos(t/2)

T x =a(t+sint), y=a(l—cost) & i

¥ A 50 W ol fdeg g% & =19 &7 oS ge -
1) a sin(t/2)
2) 2a sin(t/2)
3) 4a sin(t/2)
6165
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4) 4a cos(t/2)

Ques # :18

The length of the arc of the catenary y =acosh(x /a)
from the vertex (0, a ) to any point (X, V) is -

1) sinh(x/a)
2) a sinh(x/a)
3) a cosh(x/a)
4) cosh(x/a)

hfea{l y=acosh(x/a) & ¥ (0,a) & ey
faeg (X,y) a® =9 $r a5 § -

1) sinh(x/a)
2) a sinh(x/a)
3) a cosh(x/a)
4) cosh(x/a)
Ques # :19

Value of the integral [ [ j‘(1+x2)d‘;a_’}‘; Aclx|+ 1yl =1is--

A
1) 1
2) 12
3) 1/4
4) 0

A | | v+ x)dedv; Ax|+ly| =1 & &= E -

A
1) 1
2) 12
3) 1/4
4) 0

Ques # :20

l
Two points P(a)and Q(5) are on the conic —=1+ecos#,
¥

will be the ends of a diameter, if -

(@) (e—Dtan(a/2)=(e+1)cot(F/2)
(b) (e+Dtan(ex /2)=(e—1)cot(fF/2)

1) Both (a) and (b) are true
2) Only (a) is true
3) Only (b) is true
4) Neither (a) nor (b) is true
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Q‘mi=]+ ecos@, & ar favg P(a)dar Q(f)
¥

g & Ay g, aie-

(@) (e—Dtan(a/2)=(e+1)cot(F/2)
(b) (e+ Dtan(ax /2)=(e—1)cot(S/2)
D @au o d=taad

2 Fael () B G

3)  Fad (b) TR

Y arar @) e () FA L

Ques # :21

) 7]
The condition that the straight line /cos @ + msin & = —
-

touchesthecircle r = 2ccosf s -

D P+ 2emn—n*=0
D w4+ 2eln—-nt =0
3 Pt +2elm -1 =0
Y e +2elm+P =0

el @l fcos&-l—msin&':; gdRT gd r = 2ccosf

FT TI T FT Jidaed & -

D P +2emn-n'=0
2 mt+2en—-n =0
3 W +2elm-IF =0
D S+ 2em+ =0

Ques # :22

P andQ are ends ofa focal chord of a conic

[
— =1+ ecos @, then sum of reciprocal of distances

¥
of P and Q from focusis -
D 1/2

2) 21

3) 1/1

4) 2/1

P auar Q , 9Meshd ir—=1+et:n::s|5?' I grdig-Siar & /¢ |

r
dr faeg P a@ur Q &7 ga & gl & cgdsha &1 I gram-
1) 1/2
2) 21
3) 1/1

4) 2/1
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Ques # :23

In any conic , ifthe angle substended by the portion
oftangent intercepted between the curve and directrix at
the focusis 8, then 8 1s equal to -

1) T
2) T
2
3) T
3
4) T
n

ol enha A Ife a& va F3ar & #=7 Toer @
CaRT ed:WUsd A, AfH 9 6 HIOT 1T 8,

dr 6 S §Em-

1) T

2) T
2

3) T
3

4) T
4

Ques # :24

[
The equation of director circle of the conic — =1+ ecosé is -
r

D 1 (1—e*)+2lercos 621 =0

2 r(l1—e)—2ercos@+21" =0

2 i (1+ e )+ 2lercos@ +21° =0
Y p(1+e)—2ercos&—2I =0

Mehd izl—kecos&? & fearA® gd & GHlEeT e -

,
D pr—e’)+2lercos6—2I =0
2) r*(l1—e*)—2lercos@+2* =0
3) r(l1+e' )+ 2lercos6@+21° =0
D r(1+e)—2ercos8-2I =0

Ques # :25

The eccentricity and length of Latus —rectum of the conic

3 : .
—=2+ ﬁcos & +sin & are respectively:-

F
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? J3:3
3) J3:3/2

4 1; 3/2

. 3 ;
Mhd — =2+ +/3cos@ +sin @ & Scoheadl dur

Errﬁilﬂ?;’ $T TS FHHE § -
1) I 3

2) V3:3

3) J3:372

4) 1; 3/2

Ques # 26

[
PSQ is a focal chord of a conic — =1+ ecos &, whose
¥

slopeis tan &, thenthe angle 8 between tangenis at P
and Q is equal to -

D' tan[esine /(1— )]

2 cot[esina/(1—e)]
D tan"Resina/ (1—¢*)]
4)

cot”'[2esin &/ (1—&")]

PSQ gndha i=1+r£a:05t5’ &1 gt Sitar & o

F

HFE tan o & | dr P 3R Q 9 Tl et &
HET &I0T B aIH & -
D' tan[esiner /(1- )]

2 cot[esinar/(1—€")]
3) tan"'[2esine/ (1—¢€')]
4) cot”[2esin & /(1—¢€")]
Ques # :27

[
The gradientof tangentlineat "« ofthe conic —=1+ecosé is -

r
1) - cot o + e cosec o
2) e cot o - cosec o
3) - cosec o. - e cot o
4) - cot o - e cosec o

9Mehd i=1+ra'ucmst—? & favg ‘o’ WX TWRN@r 6T yarar gl -

¥
1) - cot oL + e cosec o

College Lecturer Exam - Mathematics-|
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2) e cot o - CoSec o
3) _ coseco-ecota
4) - coto -e cosec o
Ques # :28

Thelinesx=pyv+gqg; z=rv+s and x=av+b ., z=cv+d

are perpendicular to each other, if -

1) ap +cr=-1
2) apt+cr=1
3) act+pr=1
4) ac +pr=-1

WIT x=py+q,z=rv+s iR x=ay+b, z=cv+d
U dFddd g, afe-

1) aptcr=-1
2) aptcer=1
3) ac +pr=1
4) ac +pr=-1
Ques # :29

[
The Radius vector of the conic — =1 — cos @ will be Minimum, if -

”
1 =0

2) O=rm/2

3) @=um

4) 8=2r

Mehd £:1—r:-::s|a‘5’ &1 Bew gt g gem, afe -

N
1) &=10
2) O=rm/2
3) 8=nrx
4) 8=2x
Ques # :30

2431

¥

The two conics = \/§+ cos@ and

NEY,

T = 3+ cos(@ + 7 /3) touch each other, if--

N
1) G=r
2) O=m/2
3) 8=0

4) 9=2x/3
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2431

ar emehd :\/57+c056’ GEN
¥
ﬁzﬁ-i-CDS(&-i-ffffg) R w9 ™ d &, de-
B,
1) G=rm
2) G@=m/2
3) 8=0
4) 8=2x1/3
Ques # :31

A Plane Ix + my =0 is rotated about the straight line
Ix +my =0; z =0 through an angle & . Equation of
the plane in new position is -

D I+my+nztana =0

+myt~JI'+m' ztan =0

3 Ik+my—ztana=0

Y K+my+ztana=~+m

Uh A k+my =0, @@ Ix+my=0;z=0
& W& o FIOT ¥ GAAT & | A dae A GHdS &
HHIEHLIT G-

) Ik+my+nztana=0

2) k+myt-fI'+mztana=0

3) Ik+my—ztana=0

DV K+my+ztana =~ +nt

Ques # :32

Volume of tetrahedron formed by the planes
Ix+my=0:my+nz=0; nz+Ix=0;and
k+my+nz=pis-

b p’ /3imn
2) 2p /lmn
3) 2p /3lmn
4) 2imn/3p°

grgar Ix+my=0 my+nz=0; nz+lx=0;3R
Ix+my+nz=p car [Affa ageweet &
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3) 2p /3lmn
4) 2lmn/3p
Ques # :33

The equation of the plane that bisects the line segment joining the points (-1, 2, 3) and (3, 4, -5) at right angle,
is :-

1)2x+y+4z=9

2)2x-y-4z=9

3)2x -y +4z=9

4)2x+y-4z=9

g3t -1, 2, 3) T (3, 4, -5) P TR ATl TWT GUS: FY FHPIT 9T FAGTANTNT FIA aTel FHAT

T HHIFIOT M-
1)2x+y+4z=9
2)2x-y-4z=9
3)2x-y+4z=9
4)2x +y-4z=9

Ques # :34

The point of intersection of the two straight lines
x+1 y-3 z+2 x-0 yv-7 z+7 .

IS -
3 -2 -1 1 -3 2
1) 3, 6,-2)
2) (1,4, -5)
3) 2,1,-3)
4) (1,-10, 9)

& N x+1 y-3 z+2
3

1 -3
1) (3,6,-2)
2) (1,4,-5)
3) (2,1,-3)
4) (1,-10,9)
Ques # :35

The equation of plane passing through the intersection of the planes 4x -y+z=10andx+y-z=4 and
parallel to the line with direction ratios 2, 1, 1, is :-

1)5y-52+6=0
2)5x-52+6 =0
3)5y-5z-6=0
4)5x-5z-6=0

AT 4x -y +2=10 AUTx +y -z = 4 F Yiedq F TR aTe T471 3G@T, w1 e arequra 2,1, 1

¥, & gAY WA HT GHFIOT ¥ :-
1) Sy-52+6=0
2) 5x-52+6=0
3)5y-52-6=0
4)5x-52-6=0

Ques # :36
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Asphere x* + v* +2z* + 2ux + 2vy + 2wz +d = 0 which
passes throughthe points (1,0, 0) , (0, 1, 0)and
(0,0, 1) has minimum radius, if < equals -

1) 2/3
2) 1/3
3) 2/3
4) 13

UF AT X+ V2T 2ux+ 2w+ 2uwz+d =0 S R
ﬁs‘l@ﬁ (1,0,0),(0,1,0)@ar (0,0, 1) & TAYd &
doT SHehT Bdr &eiaA &, a1l d SR f -

1) 2/3
2) 1/3
3) -2/3
4) -1/3
Ques # :37

The radius of the circle given by
X +y +z0-2y—-42z-20=0;
x+2v+2z2-15=01is -

1) 5
2) 3
3) 4
4) 6

X +y +z -2y—4z-20=0;
X+2y+2z-15=0ganrr 6w 71w
ad #r F=T b -

1)
2)
3)
4)

AN B~ W W

Ques # :38

Ifthe point P(cx., 5.7 ) liesonthe plane ABC,
then the locus of centre of sphere, which passes
through origin and meets the axes at A,B.C, is -

1) @yz+ Bzx + yxy = 2xyvz
D P+ Y+ =1
) axt+ Sy 4y =1

D v+ —ax—fy—yz=0

afe faeg P(a, B.,y) WHAad ABC o &, dd afterr
A Aot fdeg & aoRar & dur & H ABC W
fAear 8, & &g &1 faeg gor gem -

1) ayz+ fzx+yxy =2xyz
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2) A+ B+ =1
3 ax*+py +yzt =1
D X 4+y 427 —ax—Py—yz=0

Ques # :39

Equation of axis of the cylinderwhose guiding circle
passes through A(a,0, 0), B(0, b, 0)and C(0, 0, ¢), is -

1)

a’ b’ c’
ax——=by——=cz——
2 2 2
2) a b c
ax——=by——=cz——
2 2 2
3 . ! !
) ar—a =by—b =cz—c’
4)

ax—a=byv—b=cz—c

39 Jod & 3787 & geeor Graer i
ad A(a,0,0),B(0, b,0)dr C(0,0, )& I=AT &, 1N -

1 . . :
) a b ¢
ax——=by——=cz——
2 2 2
2) a b c
ax——=by——=cz——
2 2 2
3) 1 _ 1 _ 2
ax—a =by—b" =cz—c
4) ax—a=by—b=cz—c
Ques # :40

Theplanes x = ysin@ + zsin f;y =zsiny + xsin &
and z = xsin /5 + ysin ¥, intersectin a straight line
X ¥ z

p— p— , |f -
cosy cosff cosa

D a+p+y=0

2 4
) a+f+y==
' a+fry=nm
4) a+pf+y=2r1

HAdA X =ysin@+zsin f;y=2zsiny + xsin & dr
__ Yy _ Z
cosy «cosfi cosa

z = xsin f+ ysin ¥ @ @r

& Fed &, afe-
1) a+pf+y=0
2) {I+ﬁ+}’=§

3)
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a+pB+y=nm
4) a+pf+ry=27

Ques # 41

The equation of cone whose vertex is at the origin and guiding curve is z=c; f(x,y) = 0, is :- (Where c is a
constant ).

N ,
Vz Zx

2)

z z
b;"x )
cz xz
K f(xc,yez)=0

39 AF FT FAFIOT et o a7 feg e fadens @ 2=c; f(x,y) = 0 8, 8991 :- (ST@T c U 3R &
)

1) 2
f{I{JCJ:O
VzZ ZX

2 [xc yc]
72,2 =0

zZ Z

3) :
(22
£Z XZ

4) f(xc,yez)=0

Ques # :42

Thecone ax” + by +¢z* +2 fz+ 2gzx+ 2y =0
has three mutually perpendicular generators, if -

D @ +b*+¢* +2ab+2bc+2ca=0

2) ab+bc+ca=0

D frglv i =ab+bc+cea

Y v+ +ab+be+ca=0

9F ax' +by' +czt +2 fyz+2gex+ 2y =0
& died WEIY THGIUIG Saie 1@IC graft, afe -
D @ +b*+c* +2ab+2bc+2ca=0

2) ab+bc+ca=0

3) fiegi+h=ab+bc+ea

Y P rP W +ab+be+eca=0

Ques # :43
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The equation to the right circular cylinder, whose axis is along z-axis and radius r, is:-
Dy +y =2z=7¢"
2) ¢+ Jr': —

3 P+ =1

D+ —22)=1

3 AFAGAIT ATt HT GHIFIOT FIrahT BT r v 3787 2-3787 F Ireqfeer ¥ :-
D v 437 —2z=47

2) X'yt =r

) P+ =1

D+ —22)=1

Ques # :44

The point of contact of the ellipsoid L + }!: + z_ =1 and

a b ¢

its tangentplane Ix+my+nz=p. is -

1)
a*l b*m c*n
rp p P
2) |
12 bEm* otn?
P P r
3, \
I bt ctnt
2’ 2 2
P P P
9
al* bm* can
P P P
P S
Srdga _+b + =1 W GHdd Ix+my+nz=p
o B ;o
& T OF &eg & -
1)
a*l b*m c*n
rp P P
2) s 3\
aFI2 bt it
P P p )
3) \
aFIF bt ctn?
2 7 2 2
P P P

4)
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7 7 7
{ al~ bm~ cn J
3 3

Ques # :45

The radius of sphere generated by points of intersection
of three mutually perpendiculartangent planes of a conicoid

g g g
ax” +by"+cz” =1, is -

1)
\/E‘I:-i-bz-i-ﬁz
2
) 1 1 1
a b ¢
3)

\/1 1 1
ST 3T
a b c*

4
) Ja+b+c

faelt eriepare ax” +EJ_}‘2+GZE =1 & dieT WER wFadid
qHAdA! & didese fdegsil & sifaa aier & Bear ¢ -

D \/222
a- +b" +c¢

2

S IO
a b c

3)

Ques # :46
if P(x, y, z) and OP=r, then grad[f(r)] is :-
1)
Lf'(r)
r
r
2 ' (r)

V()
r

r 2
4) Null vector
I P(x, y, z) TUT OP=r, d« grad[f(r)] 11T :-
1
o)
r
r
2 3 (r)
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I
RO
I1 2
4) e afeer

Ques # 47

do = f.dc+ f.dy+ fidz= F.dr isexact, if -
1) gradd =0

2 divF=0
3) curl E =0
4) None of these

dp = f.de+ f.dy+ fidz= F.dr @t &, afe-
1) grad$ =0

2)  divE=0

3) curl .‘6 =0

D AR RS TE
Ques # :48

The locus of points of intersection of three mutually

perpendiculartangent planes to the central conicoid
2 2 2 .

ax” +by” +cz” =1, is -

D2, .2, .2
X“+yv +z =a+b+c

2) 2 .
X“+yv +z" =ab+bc+ca
3) 5 7 7 _ _ _
X“+yv +z° =a Lop it
4)

2 g 7
x“+y"+z" =3abc

Hoheg, Moo ax’ +by2 rcf =1 % S IGEREE T
dFaad TaE-del & Uidesg degil &1 fdeguy § -

D 2, 2,2

X +y +z7=a+b+c
2 9 3 7
) X“+yv +z-=ab+bc+ca
3 2 9 9 _ _ _
) x‘+y‘+z‘:al+bl+cl
4)

3 7 ¥
X“+v° +z° =3abc

Ques # :49
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7 2 2

o i

X ¥y

3

b= ¢

If a system of parallel chords of an ellipsoid —,} +
a

X ]z
Is parallel to the line — = Fy_z then locus of middle points

m N
ofthe system of chords is -

1
Ix my nz

2 2 2 0
a c
2)
Ix my nz_,
at b ?
3) 9 ¥ 2
ax bv ¢z
+2 2 =0
m 7
Y a*x b*y ¢’z
Y, =1
[ m i
2 2 2
afe Srdads —,}+J—,j+—,}:1 &1 FATAR SAiar @
2 " 2
ar ?:l:f ¥ gAwa] &, df 59 o e &
M 1
e [ a1 fdeguer gram -
D Ix my nz
7t 2+t 370
a c
2 K my nz_,
at bt et
3) 2 Y 7
ax bv ¢z
+2 2 =0
[ m 7
4 atx by ¢z
+2 2, =1
[ m i
Ques # :50

If f(r) is a differentiable function then cud [f{r}?] IS -

D ()7

2) 2 f(n)7
3) 3 (r)7
4) Null vector

afE f(r) asedg Sed gl ar cud [[(NT] gem-
1) fiinr

College Lecturer Exam - Mathematics-|
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2) 2 ()7
3) 3 ()7

4) e AieeT
Ques # :51

—* ~ . . — fifa
It =(cosnt) L +(sin nt) J, then value of " X E

Is (Where nis a constant quantity) -

1) 0
2) ni
3) nj
4) nk
- . ~ dr
g r =(cosnt) L +(sinnt)j ar r KE
T AT BT (BT n UF H=K AT ) -
1) 0
2) ni
3) nj
4) nk
Ques # :52

Work done by the force F=xi— zj + 2yk, as the
prarticle moves in straight line from the point (0, 0, 0)
to(1,0 0)thenfrom(1,1,0) to (1,1, 1)is -

D 1 Units

2) 1
1— Units
2

3) 2 Units

4

) 21 Units

g F = xi — zj + 2yk & 30T vs @07 EReT Y@
# faeg (0,0,0)(1,0,0) f fasg (11,00 & (1,1, 1)
d& a1fd &=ar ¢ | & 3 &7 g -

1) 1 515
2) 1

15 Shls
3) 2 5@
K 21 TS

Ques # :53
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The value of [ F.dT forthe function F = zi + x} + yE,
'
where Cis the unit circle in xy-plane bounding hemisphere

z=,1-—x%—y2is -
1) 1

2) 0
3) T
4) 2r

wae [ F.dT & &, weed F =21+ x] +vk
c

& fow, 8T C ts xy-9Add & &5 ad o ar
z=/1—x%—y? 3iemd & 9Reey fFv gu &, gom-

1) 1
2) 0
3) 4
4) 2z
Ques # :54

The maximum directonal denivative of a scaler function
& in the direction of vector d is -

D |Pld
g Vold
2 Vola
4 Vol

e 37feer waid & &1 Gfew a@ & Brr
H Tedan Ta3asad o

D |bld
2) Vd|a
3) Vo3
4) Vo
Ques # :55

Value of [[[(x + z)dydz + (¥ + z)dzdx + (x + y)dvdy]

¥ 7 ¥
where Sisthe sphere x™ + ¥y~ +2z" =4, is -

1) 64
T
3
2) 327
3) 641
4)
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32

afe s, aer x° + 3yt 20 =4, & g5 I, ar
[[[(x+ 2)dvdz + (y + 2)dzdx + (x + y)dxdy]@r @ grm-

5

1) 64
3 i
2) 32w
3) 64
4) 32
i
3
Ques # :56

Vector function F = 7/13 is -

1) Solenoidal but not irrotational

2) Irrotational but not solenoidal

3) Solenoidal as well as irrotational
4) Neither solenoidal nor irrotational

gfeer wed F = 7/1r3 gem-

D) oftenfordir & o2 sl a8 &

2) 3repotelty § R aRefordr 78t &

3) aRenferhra § qem sreoiei sir &

4) a1 & aReAfrr & AT & el &

Ques # :57

A closed curve C inxy plane bounds a area
S, then |[ 7xdF|is:

'

1) S
2) 28
3) 3S
4) 48

xy el # ol ¥gd g C ganrT 9Rece &7 S
grar| [ rxdr| @ aw gem-

1) S
2) 28
3) 38
4) 48

Ques # :58
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if F=4xzi — },z;} + yzE and S is the surface of
unit cube whose three sides are x, v, z axes,
then || F.fidsis-
F
1) 12

2) 1
3) 312
4) 2

afe F = 4xzi — y2] + yzk dl S SHE G & I55 &7 §
St diet s=? %9,z HH%IHH_[_[ F.fi ds & &7 gom -

5

1) 1/2
2) 1
3) 3/2
4) 2
Ques # :59
dr d*7 : -
(— . —2) dt is equal to (where k is scalar constant) -
dt dt

G

Yoo (d—;)z +k

2 \vdt
3) dr\2
(%) +
Y 721k

J(g-i—j)dtwé{aﬁkwaﬁmm%} -

4 2
D)

R (d—;)z +k

2 \dt
3) dr\?

2 (3) +
4) P24k
Ques # :60

If Cisthe circle x*+3° =4; z = o then the value of

[ [SiIl y dx+x (1 +Cosy) aj}‘] s -

c

1) T

2
2) T
3) 2z

4) 4
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g Cewmgd X' +y =4 z=0 ¥,
ar [[siny dv+x (1+cosy) dy] & #mer g

c

1) T

2
2) T
3) i
4) 4
Ques # :61

Solution of the differential equation % =sin(x + ) + cos(x + y) is-

1) H
ce” :I:'an[x;;J ]+1

R =tan(x+y)+1

3) ,
ce” =tan Xr) ]—1

4)

ce” =tan(x+y)—1
3rasher AT — =sin(x +y) +cos(x +y) & 5T & -
1) _'|
ce™ :1:311['1{JrJ ]+1
2
2) x

3) ;
ce™ :m[.r+_} ]—1

4)

Ques # :62

Solution ofthe differential equation

2) cx
y=xe

3

) et

Y y=x+ce”

3dehel AT
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1) y=xlogx

2
) y=xe e

Dy =ce

Y y=x+ce

Ques # :63

If v(¢) is solution of the differential equation

(t+1) j: —tyv=1and y(0)=-1,then
¥(1) is equalto -
1) 1
8- —
2
2) 1
e+ —
2
3) 1
2
4) 1
2
v
e dehel THERLOT (z+1)a; —ty=1
{
&g y(1) & am p(0)=-1ar y(1)
TR § -
1) 1
e
2
2) 1
e+ —
2
3) 1
2
4) 1
2
Ques # :64

Integrating factor of the differential equation

(.3:3 — .ry4 )elx + 2_1-'303}-* =0is-

D 2x

2) —2x
3) o
4) E—xz

3ddhd GHEIT (x?’ +.U-'4Jdr + 2}-‘3@! =0

T HAGA-IONF & -
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1) 2x

2) —2x
3) X
4) E_xz
Ques # :65

Solution of the differential equation

College Lecturer Exam - Mathematics-|

(che+e*dy) + e (e Xa)=0is-
j ;

1) x/v

2 x=ye"Y ¢
R
4) .
y+xet¥ =c¢
aehel THHLOT

(dhx+e*¥dy )+ e (d —‘;‘f &) =0 #1 g -

D yv=xe"¥ +c
2) x=ye"? +¢
3) x+ye? =c
4 -

) y+xe"d =c
Ques # :66

Solution ofthe differential equation
7

-

ax

D y=xtanx
2)

y=tfanx
%) y=(1 +x? )tan x
9 y=(1+x)tanx
d*y
3dehel THIHLOT 2
dx”

@) )
Hm[dr]ng — 1T & :

) y=xtanx

2) J.‘ = tﬂ'_r]x
3)

a i —2y(3* +1)=0; (0) =0 and [%) =lis -

=0

~2y(y* +1)=0; y(0)=0
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2
y=(1+x")tanx

9 y=(1+x)tanx

Ques # :67

Solution of the differential equation

3
V= EI% +}-‘2 [%J Is (where ¢ is constant) -
X
1) y=cx+ 1:'::3
8
2) 7 23
y- =2cx+yvc
K 2 —cx+ lc?’
) 8
D2 L1302
T =ex+—c y
} 1 }
Idahel THISLOT
3
v :2_1;% +}.~2[%] FTEA 6 (TGl ¢ TH W § ) -
Y r=cx+ lc?’
! 8
2)
}-‘2 =2cx + yzc:?'
) y: =X+ 1c3
8
4) ‘E_C‘E-I-]-C} ‘2
y = 1 )
Ques # :68

Solution of the differential equation
.rlpl + .tj-p—ﬁ}-‘z =0is -

K (_}-‘—E:II)(}‘ X —c)=0

? (& —cy)xy’ —0)=0

YV @—eyHy £ —0)=0

4) (y2 —c x)(x }'3 —c)=0
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3achel THERTOT .x2p2 +x3-;p—6y2 =0

& B B, -

D (}-‘—cxz](y .r3—c]:0
Y -y —)=0
V x—eryHy e’ —0)=0

D (P —cx)(xy —c)=0
Ques # :69

Singular Solution of the differential
a

equation y = px+ — is -
P
1) a
¥=mx+—
m
) y=mx+a
3) J-": = dax
4)  Non-existence
a
Hashel THIHIOT v = py+ —
P
& aRT 5o & -
1) a
Y =mx+—
m
2) y=mx+a
3) J:: = 4[11’
4) 37TEdca ﬂ'o_-@f
Ques # :70

Solution of the differential equation

2,
2 d ) D

X +y=0is-

b (¢ +cyx)logx =y
2) x(q +cylogx)=y
3 x(6; +x) =y

Y logx (c;+cylogx)=y

3dehel THIHLOT
2 d'y &
A2

D (¢ +cyx)logx =y
2) x(c) +cylogx)=y

X

3 x(ep+cx)=y

—x—"+-':0EFr -
= 5T ©
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Y logx (c;+cylogx) =y

Ques # :71

Particularintegral of the differential equation

, , 3 3:
(D" +1)(D" +4)yv= cos%cos% IS -

Do .
— x(sin x —sin 2x)
12

7 L sinx—sin2y
—(sinx —sin 2x
12

S B 1.
— x(sin x — —sin 2x)
12 2

Do 1
—(sinx ——sin 2x)
12 2

, ) X 3x
Hadhd GHEOT (D +1) (D" +4)y = cosgcos?

1 fafarse gaea ¢ -

1) I .
—x(sinx—sin2x)
12

2 1. .
—(sinx —sin 2x)
12

SV 1 .
— x(sin x — —sin 2x)
12 2

9 1
—(sinx ——sin 2x)
12 2

Ques # :72

Particularintegral of the differential equation

3) ;3 2

2
2) 2
e’ L —t
2 J

4)
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2

d=x

3

df‘-
&1 Tafeise -aAmd §IET -

1
) (B 2
E‘ -
6 2

Hadhel GHERLOT

= zﬁ +x=(t-De*
dt

3) 3 2
A I J
€| —+—
16 2
4) 2
A .
e —+IJ
kZ
Ques # :73

The Particularintegral of the differential equation

1d%y

X S +x£—y —2x7 is -
1) 1 3
—X
1
2)
1
_‘1;3
8
3 l 3x
A
4)
1335’5
8
2 :
3¥dehel FHHIOT X° i} +x%—y=213
F1 faferse -gATa g -
1) 1 3
—X
A
2) 1
_‘11""3
8
3) 1 3y
—&
4
4
) 163:{
3

Ques # :74
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One part of the complementary function of the differential equation

2., _,
2 Y _(2x DY -y =0is -
dx” chx
1) X
2) 1
x
3) o
4) _
e X
d’y dy
ade AT X —= —(2x—1)—+(x-1)y =0
ax” dx
& Ql&h-Hdlel &l Udh AT §-
1) X
2) 1
X
3) e*
4
) E‘_x
Ques # :75

If v =cotx is one part of the complementary
.

-

function of the differential equation SiIl2 X ‘1 =2y,

dr..
then its complete solution is (where ¢; and ¢, are constants)-
1)
V=cx+cycotx
2)

V=c¢ +cyxtanx +¢;cotx

3 y=c¢+e,sinx

Y V=c¢ —cxcotx+cycotx

d-y
& T THed T Th AET ¥ =Cotx
g, df SHeT TFIUT 5 QI (SE1 € U9 € 3R ) -

1)
2)

. 7
e Hdohd THRLOT SIN° X

y=cx+cycotx
y=¢ +cyxtanx +c, cotx

3) y=c+cysinx

4) y=¢ —¢xcotx+c,cotx

Ques # :76
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2., ; 2
d '1 +Eﬂ_]} +£J}':0I
- x dx _x_'4

if independentvariable is changed by using the

In the differential equation

a
relation Z = —, then transformed equation will be -

X
1) 2.,

"’;;Hz;.-:o
2) 2.,

i§'+y—0
3) P

dz:?+%+2y—0
H oo,

d%+é+y:0

A= dz

2 .2

Wﬂ?ﬂﬁmd}ﬂ-%é+£}‘=0 #, afg

det xde «*

a . ]
EaT Z =— & 3999 § T9d4 W & gRafad
X

F Tar ST, O TOedNd GHELOT §IEI-
1) 9

-

TV 2y =0
{th

2) 2.,
d3+}':0
ﬁt.ﬁ

3) Py b

f+—#2y—0
- &

4) 2., ,
d‘}}'+é+y=0
- dz

Ques # :77

Using the substitution v = ve_r"'lz  ifthe differential equation

d*y . dy
di*
d*v

dra.

College Lecturer Exam - Mathematics-|

+ ZI? +(x% +5)y=xe ™ '? istransformed to
X

+ Jv=5.then I and S respectively are equalto -
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1) 4 and x
2) 4 and 2x
3) 2 and 2x
4) 3 and x

gfeeaae y=ve * ? & waor @, af srader GHERoT

4

a ‘1 +2x@+(x2 +35)y —xe "% walawor a j: + =S5,
dx~ dx e

# TedRd & ol o, af / dar S & HAA: AT G -

) 43U x

2) 4 T 2x

3) 2 T 2x

4) 3dATx

Ques # :78

The general solution of partial differential equation

V—2 Z—X r—y.

- P+ q= IS -
vz bt xy

w

D f(.r_l +y_1 +771, .ryz] =0

2
: f(x_l +y T4z x+y +z] =0
) flx+y+z,xy2)=0

4) 1
flxty+z,—= |=0
xyz©

3T Fadhed THIGOT
_}-‘—Z Z—X r—v

p+ g="—" F ATH & ¢ -
vz 7x Xy

D f(x‘l +y Tzl xyz) =0

2 f(x_l +y_1 +z7 x +y +z] =0
3) fx+y+z,x32)=0

4) 1
flxty+z,—= |=0
xyz©

Ques # :79

The Charpit's auxiliary equation forthe partial
differential equation px +gv = pgq is -
1
‘dp dg & & &
p g9 xX=q9 ¥Y-p pi+qy
2)
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dp dg dx v dz

P 4 g-x p-y -pi-gq
Vdp dg &« & = d

P g g-x y-p pi+qy-2pq
Yap dg  ax  dy dz

P g q-x p-y -pi-qy+lpq

IR 3dcdhel THIRIUT px + gV = pq
& fov =ifde 4T ggras gaEeoT gei-
Dap dg ax & &

P g x-q y-p pitq

Dap dg dx  dv  dz

P g q-x p-y -pi-gq
NV dg ax &  d

P g qg-x y-p px+qy-2pq
YV dg  ax a dz

P g q-x p-y -pr-qy+2pq

Ques # :80

Monge's subsidiary equations for partial differential

2,
equation ¥ = I are:-

| ]

Y dody — a*dgdc =0, &y + dPd* =0

[ 3]

) dpdy — b dgdk = 0; dv —aPd® =0
) dgady —aldpdr:(); dx? —.::Izrzzf}'2 =0

Y dgdv + ddpdx = 0; @ + ddy* =0

HITEE Hdchel THIGOT F = a‘t ¥ f
Hieal T GErae A0 G-

D dpdy — a*dgde = 0; dy* + a*de
2 dndy — d*dgdx = 0; dv* — atdct =0
3) dgdy —azdpdr =0; dx? —azaf}'z =0
Y dgdv + a*dpdx = 0; &* + a*dy* =0

[ )

=0

[ ]

Ques # :81
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Forthe equation f(x.v,z, p.g)=0:
(a) dz = pdx+ gdy

0
©) Uy + o = (fy + ) where ;=2

1)  Only (a) is true
2)  Only (b) is true
3)  Neither (a) nor (b) is true
4)  Both (a) and (b) are true

FHET f(x,v,z,p,q)=0 & &T :

(a) dz = pdx+ gdy

©) Uy + 0o = (fy + ) where ;=2
1) hddl (a) TT ¢

2)  Fad(b)FIE

3 ArdA T b)) TTE

4 (@aurb) At g g

Ques # :82

A beam whose centre of gravity divides it into portions
aand b, is placed inside a smooth sphere. If & be its

inclination to the honizontal in the position of equilibrium
and 2 & be the angle subtended by the beam at the centre

ofthe sphere, then tan @ is equalto -

D b+a
tan o
b—a
2) b—a
tan o
b+a
3
) . —tan &
b —a-
4)

(b’ —a' )tan

Ush B35 [T &cd dheq SEHT ST 90T a dar b # faerfsia
AT &, Th e A W g5 & | I dgera & Rufa & sz
aifas & |Ter /1@ FIUT O A M & Feg W 65 @RI HdRd
FI9T 2¢ B, dr tanfd S BIEM-

1) b+a
tan o

b—a

2) b—a
tan ¢

b+a

3)
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tan e

-

b* —a’

4) (b*—a*)tan &

Ques # :83

The A-equation of Monge’s mehtod for the partial
differential equation R +Ss+ Tt +U(rt—s' )=V is -
D 22(RST+UV)+ ASU+U? =0

2 A(RT+UV)+ ASU+U? =0

), )
AA(ST+UV)+ART+U* =0

9y, )
AH(ST +UV)+ ART +V* =0

AT Tafr & v sl e e
Rr+8Ss+Tt+U(rt—s)=V &1 -G g1am-
D AHRST+UV)+ ASU+U* =0

2 JX(RT+UV)+ASU+U* =0

3)

4)

JA(ST+UV)+ART+U* =0
A2 (ST +UV)+ ART +V* =0

Ques # :84

The a-equation ofthe partial differential
Rr+S8s+T1t=VF is -

V' RiSa+Ta? =V

2) 2
Ra™ +Sa+T =V
R+Sa+Ta* =0

4) 5
R +Sa+T =0

3T Fadha TdAERoT Rr+Ss+ Tt =V

HT o-FHIHT § -

D' R+Sa+Ta? =V
D Ra*+Sa+T=V
Y R+Sa+Ta* =0
Y Ra?+Sa+T=0
Ques # :85

The equation Rr +Ss+ Tf =V is hyperbolicif-
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D _4rT=0
D §*_4RT =<0
) §2_4ART >0
4) 5

$2 _4RT <0

i Eor Rr+Ss+ Tt =V, sfldwRaatds gelt afe-

D §? _apT=0
) §*_4RT <0

3 §*_4RT=0
Y 2 _4RT<0
Ques # :86

A rough inclined plane has its angle of inclination

with horizontal equal to 45° and coefficient of friction =0.5,
The magnitude of the least force parallel to the plane required
to move a body of 4kg. up the planeis -

2 ﬁ Kgwt.
? % Kg. wt.
2 Z\E Kg. wt.
D S\E Kg. wt.

UF GIEAT HAd GAdE [SdaT alfadst & A g ot 45°
& R & dur gver qunid =05, o de W W g5 R 4
.. 1 a8 &1 g W FIW ST 3N 7@fd &4 & oI der &

THAleAY ~gAdH g th IT@eTehdr gIaIn-

D \E G I IEY
2 ! TR &Y
2

3

) zﬁm AR
Y 3«5% AR
Ques # :87

Two forces P and Q act on a pointat an angle
o such that the resultant R=P. If P is doubled,

then the new resultant is :-
1) Perpendicular to P
2) Parallel to P
3) Making equal angle with P and Q
4) Making angle with P and Q in ratio 2:1
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forell faeg T & & P @am Q WER o &7 G
§Y 56 USN HERd ¢ o Iahr aRomet g R = P §
P &l gdalell el 9T 4T IROTMAT gram:

) p& oaaq

2) P& AR

3) P AT Q & T HIVT FaATe] gV

Y P aYr Q& 2:1 % AT H HIUT A g

Ques # :88

Three forces P,Q,R act alongthe sides BC,CA/ABofa
A4 BC taken in order, If their resultant passes through

the centroid of AdEBC | then (where BC=a, CA=b and AB=c) -

D P R
. + IQ + — =0

sind sinB sinC
2) P R
+ 0 + =0

cosd cosB cosC

3 P+Q+R=0
) aP+bQ+cR=0

Rl Fsgr ABCHY som3it BC CAAB & 3regfier

7 ¥ i g7 P.QR foramefier & | afg seter aRoms
A4BC & dhoad ¥ =Rl &I, al o6l

(BC=a, CA=b @ar AB=c) -

1) P R
. + IQ + — =0

smAd sinB sinC
2) P R
+ Q + =0

cosd cosEB cosC

3) P+Q+R=0
4 aP+bQ+cR=0

Ques # :89

A uniform chain oflength [ ,is suspended from

two points A and B in the same horizontal line.

If the tension at A is twice the tension at lowest

point, then span AB is -

1) I
NG

2) I

NIEleg(z + \E)

log(2 + \Ej

D Nog(2++/3)
4
" Pllog@+45)
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U [ wEars T UhaHA SeiR & G e atfde
Yar # Rud g faeg3it Adam B ¥ scahrr S ¢ |
afg Afdeg W deld fAwmad fdeg W dad &1 gafel

gl ar fawafa AB &1 A glaT -
1

: %leg(2+\/3_)
2

: %leg(2+\/3_)

3 og(2++3)
Y Blog2+43)

Ques # :90

Sum of components of forces in Xy plane along the
axes are X and Y. G be the moment of forces about
origin, then moment about the point (a. 5) is -

D G—(ay + BX)

2 G-(a¥ - BX)

3) G+(a¥ + X)
4) G+(aY - [fX)

Xaur Y, xy §Hdd # SRR gl & &l & gieer

gl & AR §] G 3 Fel &1 A fdeg & A& 30l

g dr faeg (@ f) & |IU&T TEOT g -
1) G—(a¥ + BX)
2 G—(a¥ - BX)

3) G+(a¥ + [X)
4) G+(aY - fX)

Ques # 91

Ifa particle is in SHM with amplitude'a’ . At the
distance b from centre its velocity is one third of
maximum velocity, then:

1) 2

b=—a
3
2)
3
3
) b=ia
3

4)
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IfE Uk T 'q' HAH drell W 3ad g 7
dheg @ b gl W 3G 991, ITEFHIA 991 FT Th

fagrs ghar &, ar -
D b=Ea
RO /)

3
3) b=ia

3
4)

3
Ques # :92

The General solution of SHM is x =¢, cas(@ t—c,)

then ¢, and (\/E t—c,) represent respectively -

1)  Amplitude and argument
2)  Epoch and argument
3)  Argument and phase
4)  Amplitude and phase

TS 3ad A1fg & FGHIEIT T THT 5o

xzclcos(\f; t—c,)8rar ¢ Hiﬂ(@ t—c,)

A Tehg =g % -
D smare qar wores
2)  gUYeR(RIATATR) AT HI0TiH
3)  eUTieh qUT wTaEAT
4) 37TATH AT JTaEAT

Ques # :93

Centre of Earth attracts a body with force (a) Out side surface varying as the square of distance from centre
(b) Inside surface varying inversely as the distance from centre.

1) Only (a) is true

2) Only (b) is true

3) both (a) and (b) are true
4) Neither (a) nor (b) is true

Rl T Feg T Ug HY JTHAT FIATE - I8 q () TAT F A6 Fog W G & T H7 ITwATITA
AT} | (b) TAE F T Fo A g & TAFATTITA YT 3]

D et () BT &

2) ael (b) TT &

3) et (a) AT (b) AT &

Dardr @) e o) T
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Ques # :94

A particle is projected at an angle of elevation 2.
Aftertseconds, itappears at an angle of elevation «

from same point. Its intitial velocity was:-

D grcota

2) gitan

3) 1 .
—gtcotex
3 g

4) 1
—grtan e
3 g

Ush FUT Ieeldel HIUT 2o & v fvar amar ¢ |
t Y505 a1g 34 favg ¥ Seaad FoT ¢ W @S aar ¥ |
IGFT ULTEHS 99T o -

1) gtcotor
2) gttan o
3)
—gtcotax
4
) —gttane
Ques # :95

A particle of mass unity moves in a straight line towards
centre of force with acceleration of magnitude

U (distance from centre) 2. If the particle starts
fromrest at a distance "a&’ from centre then velocity at a

pointdistant 5" from the centre is -

1)
(@ —b?)
2)

Ju(a@ -b%)
uy(@ —b*)
ab

y7i
ab

3)

! N u(a® —b%)
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Shis AETd &I Ueh $HUT TXA (W7 & Uh o thog dhl
3R 9 TET & aT c@Xor H IRAT 4 (Feaagn) T § |

afe T & dheg § 'q’ QU W BUATENT F Fela

URFS &l & df HOT & e O ‘b’ gl W 97 G-

1) -
uN(a” —b~)
2) 7 )
pla”—b7)
3)
u(@ - %)
ab
4) 3 g
pula” —b7)
ab
Ques # :96

If a particle is moving vertically downwards from rest through a medium whose resistance is k times the
velocity , then the terminal velocity would be:-

I)Jgfk
2) s

3 g/k
Vi/g

I v FHor RTATTEAT & TTeardor F refier v 3 ATewH @ i e & e wfadey su%
9T T k I[OTT &, A SHHT ITecTet 3T g1 :-

I)Jgfk
2) e

3) g/k
Vx/g

Ques # :97

A particle moves towards the centre of Earth (of radius'R') from rest at infinity . Its velocity at centre of
Earth will be :-

1) Infinity
2) Zero

3
) lgR

4)
3egR

FeuRTaeaT @ 3reted @ v vz gt (BT 'RY) & Few Y 3R 37T § [Fos I 3HSHT 397 g1 -
D sreea
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Ques # :98

If Hy and H, be the greatest heightsin two paths of

a projectile of given horizontal range R , then -
1)

R = HIHZ
2 R=2JHH,
Y R=4JHH

Y RrR=.JH /H,
af e gu Afw W@ R & fe Bl waer & &

g T 3fean Jasar H) daar H, §, ar -

1)
R - H1H2

2 R=2JHH,

) R=4JHH

Y R=HIH,

Ques # :99

Least velocity required to project a particle from a
height 'a' to fall at a horizontal distance '2a’, is -

1) \/%

2)
3ag

3) 2@
LR

'a' A5 A TH FHUT F T ATH I § vada
X & 95 '2a" dfas gt W &Y -

1) @

2
) 3ag

3) 2 Jag
4 2N2 Jag

Ques # :100
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If R4 and Rs be the maximum ranges up and down an

inclined plane respectively and R be the maximum range

on the horizontal plane , then R4, R and R; arein -

1) Arithmetical Progression
2) Geometrical Progression
3) Harmonical Progression
4) None of these

fordl 3Ted @A U FW dAT A &1 fdem & Agan
9E HA: Ry 941 Ry ¢ dwr &ifads gagd W #@gad

g R ¢, Ry, R 3R R, ghr-

D AR Aol &
2) ToeaT Aofr 3
3) gIcHe Aol &
4) SoTH IS T

Ques # :101

A gun can fire with a velocity u in all directions from a given position on a horizontal plane. The shot will fall
on the plane within a circle of radius:-

Dulg

Dullg

Nt/ 2g

Dt g

forely <) g8 eufar @ difarsr worael T o dogeh @ wsit Ryemait & 37 u & Nfeat woré ST ¥ |
MAAT AT W T I & e e, forashr s g

Dulg

Dullg

Nt /2g

Du'lg

Ques # :102

The image of x=constant under the transformation w = sinz is :-
1) an ellipse

2) a hyperbola

3) a parabola

4) a circle

mw=sinz$mx=mﬂqﬁﬁﬁ%:-
D s Qg

2) v HfAWaer g

3) e e

4)13753"'?'-
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Ques # :103

Theresidueof f(z) = ( ¢ ~atz=1is -
S 1)

1) 23—1

2) —2e™

3) ZEI

4) _ZE:

Helel f(z]:(;_—lj_: #r z=1 9 @AY ¢ -

D 2e™

2) —2e™

3) 2¢e’

4) _2EI

Ques # :104

z—sinz
The function f(z) =——— atz =0 has-
=

1)  removable singularity
2)  essential singularity
3)  pole of order 2

4)  pole of order 3

Wf(z):i;mz , z=0 WI@ar g -
D e ffasar
2 fear JfREar

3 2 HIfE HT IeTedh
4 3 PfEF ITTTH

Ques # :105

—z/2
z/2
e

(z—2)z+4)*

andCisacircle| z|=3

Let f(z)=

described in anticlockwise direction, then value of [ f/(z)dz is-

C
D Tl
36e
2) i
18e
3) 2wie
Q
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—z/2
e

aer & f(2)= — @ C, aad feam #
(z—2)z+4)"

dr @ v gd |z =38, & [ f(2)dz & A e -
c

1) 7Tl
36e
2) i
18e
3) 2mrie
9
4) 0
Ques # :106

The number of generators of a cyclic group of order eight is :-
1) 1

2) 2
3) 3
4) 4

TS FHH & T THE A SToTeh! Y HEAT :-
1
2) 2
3) 3
4 4

Ques # :107

The product of disjoint cycles equivalent to the permulation
(12345678

J_( 46251387

1) (145)(263)(78)

2) (145)(236)(78)

3) 462)(513)(@87)

4) (415)(623)(78)

EGFd =ehl &l AVIA, ST HAEY

B 123456?3) ,
U_(4525133? & ge &

1) (145 263)(78)
2) (145)(236)(78)
3) (462)(513)(87)
4) (415)(623)(78)

Ques # :108
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transforms the

If a transformation w=
cz+d

unit circle with centre at ongin inthe w-planeintoa

straight line in the Z -plane, then:-

D ad—bc=0

2) ad+bc=10
Vo lalH e
Y bEd]

b ., W-EHAdS H Ssad

a7 +
i TOedIoT W=
CcZ +

foreent dhes Hoifdeg W § , H Z-TAAS # Th

Y6 Y@ & §OedRd &<l ¢, ar -
1) ad —be=0

2) ad+ bc =10

Vo JaHel

Yo |bHd]

Ques # :109
] 2_?3

Radius of convergence of power series > : 22 I5:-
n=01+1In

1) 1
2)

3) 3
4) 12

oo —F
aid At 3 ~z" @ 3rfaeRer B -
=0 1+1in"

1)
2)
3)
4)

—_— U DN

Ques # :110
Let f(z)=u(x,v)+iv(x.y) be an analytic

function such that z(x, y) = €” cos y,then v(x,y)

Isequalto -
D e “siny
2) s

—e “smy
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3 .
) e”sin y

4) :
—e*sin y

" TR f(2) = u(x,y)+iv(x,y) v faseits

B & & u(x.y)=e" cosy,ar v(x,y) & AT grm-

D e “siny
2 —x .

) —e “siny
3) e’ sin y
K —e*sin y
Ques # :111

The value of [ Z dz where G is a semi-circular arc
C

| z|=1, above the real axis from -1to 1, is -

1) T
2) i
2
3) i
K —7Ti

[Zd & &=, st C v sigugda =
C

| z|=1,5 arafas 37 & FW -1 § 195 &, gem-

1) T
2) i

2
3) Tl
4) —Tl
Ques # :112

Value of z, where the function f(z)=sinh u cosv + i cosh u sinv ceases to be analytic, is :-
D z=+1

2 z=0

3) 7 =4

4) None of these

Zan'rmaﬁqm?r f(z)=sinh u cosv + i cosh u sinv ﬁ'&@ﬁﬂ'ﬂﬁm%,:-
1) z==+1
2) =10
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3) 7=+

Y g1 A 1S AE

Ques # :113

If f(z) is analytic constant function in the domain D, then:-
1) Only R[f(z)] is constant

2) Only I[f(z)] is constant

3) both R[f(z)]and I[f(z)] are constant

4) None of these

IfE f(z), Wea D H RAART IR FaAT & A :-
D) &ae R[f(2)] 3R &

2) el 1[f(z)] &

3) @&t R[f(z) [T [f(z)] 3=R &

4) 3o | XS TET

Ques # :114

The coefficientof z™ inthe laurent’s expansion of

_ 1 _ _

the function f(z) = in the domain
(z+1D)(z+3)

|z|=>3is:-

1) 8

2) 8

3) 4

4) 4
1 g _

wed f(z)= & oRT wR & Y

(z+1D)(z+3)

& uid |z [> 3 ﬁéﬂﬁlz‘gwwm;_

1) 8
2) -8
3) 4
4) 4
Ques # :115

Value of [ (2]*d3 aroundthecircle C:[z—1|=1 js-

C
D i
2) 2T
3) Ari

4) Zero
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g7 C:z-1|=1 ¥ =rt 3% _[(E]:dz T HeT T -

C
1) i
2) 2Ti
3) Ami
4) L
Ques # :116

&

e
Forthe function J(2) = s———(m € N)
Z 511l Mz

Which of the following statement s false ?

1)
HT are simple poles
=2 m=+1,42...) Piep
m
2) z=0 is a double pole
3 - . S .
) z=w Is a non-solated essential singulanty

4) z=o is a removable sigularity

A f(z)z#zmz(m eN) ¥ fau

Z751n
= & & wl arwas 3w § 2
)

niT
z=—1(n==%1,%2,..) :
- A FHeoldd b |

2) 7=0 Efqh IArah § |
3 z=0 yfigga faeErd BT |
4) z=0 397 fARFAT Y |

Ques # :117

If statements
(a) Bilinear transformation maps Circle into circle,

(b) Bilinear Transformation in normal form is

w-a :f,{z—af  then -
w— 3 z—f

1)  Only (a) is true

2)  Only (b) is true

3) both (a) and (b) are true

4)  Neither (a) nor (b) is true

afe
(a) gfa¥dr T9weRYT dd &1 9d # wid=Ea awar g
(b) SfeXEr TUECROT &l AT &9

11.'—{1’:/13—{1’ E |FfTZ-
w— z—p
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) Fad ()@

2) FHad(b)FAE

3 @t (a) U (b) TR

Y Aar (@A ) T

Ques # :118

The function w = 1 +iv = z° maps ¥ =a (a > 0) onto-

K vi=da*(u+a’)
Dy =4d (u+a’)
3 w =4a*(v+a’)
D =—ad’ (v+a®)

T w=u+iv=z", y=a (a>0) & vafafa sar & -

1 ;i il il
) v =da (u+a)
2) vi=—4a’ (u+a’)
3) u' =4a’(v+a')

4) u' =—4a’ (v+a’)

Ques # :119

Forthe power series " a,z", R

Is Radius of convergence, then -

D z[=R
2) |z|<R
)| z|<R
4) |z|= R

g Ao Y a,z" & [/,
R faremor B=ar g, -

1) |z|:R
2) |z|= R
3 |z<R
9 |z[>R
Ques # :120

T
If0< @< = then Jordan inequality gives -

i

D sin 6

2
— <1
T

2)
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T sinf
- <0
2 g
1 6
—<——x1
T smf
4) 1 sind
— < <1
27 G

ﬁ?ﬂiﬂig;ﬁjﬁﬁ%ﬂﬁﬁﬁﬂ%ﬁﬁﬁﬁmk

D) 2 sinf
— <1
T

2) T siné

- <0
2

3) 1 @
—<——x=1
T sm@

4) 1 sind
— <1
2T &

Ques # :121

If p is prime numberand 0(G) = p*, then Gis:-

1) Cyclic group

2) Non cyclic and non abelian group
3) Abelian group

4) None of these

IfE p 377TeT T g aw 0(G)=p°, @€ G & -

D ahraqe

2) 3R aUT AN THE

3)  3mach wg

1) AR A RS A

Ques # :122
o

If radius of convergence of power series > @, z"

n=l1

Is R, then radius of convergence ofthe series

- 1
> na,z"  is-

=1
1) R2
2) 1/R
3) R/2

4) R
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afe a1g Ao 3 a, 2" Fr sfEeer G=R §

=1

dr vl Y na,z" @ sifEeReT B get -

=1
1) R2
2) 1R
3) R/2
4) R
Ques # :123

If C is any closed contour around the origin |, then the
g

1 ra
value ofthe integral [ dz is -
27i 2y
1) 5
a?‘l
n!
2
) a"
n!
3)
ﬂlrz
n!
4) 5

AT fo C 7o Weg & gRayr A 15 dqd
1 [ae-:'l dz @ AT g -

FecX ©, dl GAGA

1) 2
a’
n!

Eﬁff(‘:‘z 71!

2
) o
!
3)
Hln
7!
4) 2

Ques # :124
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Three statements are: (a) Every field is an integral domain (b) A field has no zero divisor, (c) A skew field has
no zero divisor. Then :-

1) (a) and (b) are true but (¢) is not
2) (a) and (c) are true but (b) is not
3) (b) and (c) are true but (a) is not
4) (a) (b) and (c) are true

1T FYA B : (a) TAF &1 QUITRIT WTocl B1AT & (b) &1 H Yo TSI oTe1 g1l & (o) FAwww &7 F o
HTSTS T81 gialT § a9 :-

D) (a) @ (b) TcT & W (c) 31T &

2) (a) AUT (c) T & T (b) 3T &

3) (b) AT (c) TT § TR (a) 3T §

) (a) (b) FUT () TR

Ques # :125

i -1

Linear combination of matrix & = [1 5

in vector space of matrices A= [; _ﬂ,

B:[_i ::“'] andcz[lt'} é] IS -
D a=4+B+C
2 @=24+B+C

3) a=24-B+2C
49 a=4-2B+C

g O = [i :;] & TR A= [3 _ﬂ,
B= [_i ]E“'] o G:[B é]ﬁ icar
afaftc d v g g9 £ -

) g=4+B+C

2) @=24+B+C

3) a@=24-B+2C
4) a=4-2B+C

Ques # :126

Which of the following is not a solvable group ?
) Symmentric group S4
2) Cyclic group

3) Symmetric group Ss
4) Symmentric group Ss

fovet F @ Fler w1 WA wHE e e 2
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Ques # :127

Which of the following statement is false?

1) Every homomorphic image of a solvable group is solvable .
2) A group of prime order is nilpotent .

3) Every solvable group is not necessarily an abelian group .
4) Every subgroup of a solvable group is solvable.

fara & @ Flaw FyT 3wT | -

D) aresier aeg @1 vds aAeR) siafees e gar |
2) 38T R T Tcdeh THE YT BT |

3) Gl ATEI HE 3TaATRTS & I AT 78T g1 ¢ |

4) AT THE T YA ITTHE AT T |

Ques # :128

Let G be a finite abelian group and e s the identity

element in G .Then by cauchy’s theorem there exists

an elementa=G and a = e such that a" = e, where niis -

1) n is any number

2) n is any prime number

3) n is any number such that n is a divisor of the order of G.

4) n is a prime number such that n is a divisor of the order of G.

AT & G U 9RAT JEer T & dm e, G A

doaa$ 3aad ¢, df #ef v § s 39ad

acGanda# e ¥ar faguA gm @ a"=e @I n § -
D g aery

2)naﬁéﬂaﬂﬂ'm%

3) n Uk G&ATE SfF n, G HI A F AR &

) 1 U AT GEIT § ST n, G Y RIS T AT &

Ques # :129

Vector d=1, b=}, ¢ =kandd =1+ j+k, then

1 = - -
) a , b, ¢ are Linearly independent.

2) — S -
b, ¢, d are Lineary independent.

3) a . E, d are Linearly independent.

4) All of these are true.

-

awd =10 b=j C=kamd=1+j+k arar-

D' G, b, ¢ v o b
2) b, ¢, d v ard wdn |
3)
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9 s aaiaay|

Ques # :130

Let G be a finite group. Consider the following two statements:- (i) G is nilpotent (ii) G is a direct product of
its sylow subgoups. Then

D (i) = (ii) only
2) (i) = (i) only
3) (i) < (ii) only

4) neither (i) nor (ii) is true

ATl o G v aRTAT T9E | T &Y 9= W AR &R () G v rad a9g § (i) G 39F
ﬁ?ﬁ(sylow) Q) ?ﬁﬂT(direct) I[oTeT T ,ar:-

D () = (ii) #a=

2) (i) = (i) Faer

3) (i) < (ii) Faer

D Frar ) AT E i) TTE

Ques # :131

The polynomial ring Z[x] over the ring of integers is a:-
1) Prime ideal but not a maximum ideal

2) Maximal ideal but not a prime ideal

3) Both prime and maximal ideal

4) Commutative ring with unity only

qUITH! & Te1T Z I 996 aerd Z[x] § T :-

D s IUTSATd el W] 3T JUTSITaell w7gl & |
2) 3f2arss AUTATTel Wed HHTST IUTSATTR TET & |
3) 3feass wd 33Ty IUTSTTael Al § |

4) Fraer F fafers e s1s I T § |

Ques # :132

If A4,4,.4; are eigen values of a 3™

order square Matrix A, then (a) Aj, Ay, A3 = 4|

|
and{b} Aj:/{-’:{!f{ﬂ :§|‘4‘|

1)  Only (a) is true

2)  Only (b) is true

3) Dboth (a) and (b) are true
4) Neither (a) nor (b) is true

e A, Ay, Az 3 FA & qI AR

A & 3fEremIfoE Je & ar (a) A Ay, A =] 4]
o1

HﬂT{b}Aﬂ,AQ,A;;:gIAIHH

D) Fad(a)acad
2) &ad(b)TIE
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3) gt (a) d2T (b) TR
D AN @A L) TTE

Ques # :133

Let R be an integral domain and f(x) is any polymomial in R[x] with degree f(x) =r, Then f(x) is inreducible,
when r is equal to :-

H 1
2) 2
3) 3
4) 4

AT 3 R $1§ QUITHIT 91t § 9T R[x] & f(x) F1$ 7595 § A1 f(x) F &1 r § A (x) 3r@oesarg
m,ﬂﬁrm%:-

1) 1
2) 2
3) 3
4) 4
Ques # :134

Let £(x)=2+x+4x" +3x° and
g(x) =4+ 3x+5x> +3x° overthe

ring of integers modulo 6, then degree of (f + g)(x) is-

1) 0
2) 1
3) 2
4) 3

AT & qUiteRl ASger 6 & ded W
f(x)=2+x+4x"+3x uwd
g(x)=4+3x+5x" +3x &,
ar (f +g)(x) & ara grl -

1) 0
2) 1
3) 2
4) 3
Ques # :135

Let f:(Z, +) = (R, .Jwhere (Z, +) is additive
group of integersand (R, .) is multiplicative

1
group of real numbers, is a homomorphism. If f(3)= 3’

then the value of f(6) is -

1) 1/64
2) 1/4
3) 1

4) 1/8
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AT f& f:(Z, +) > (R, ) o161 (Z, +) qoiiet &
diea |@Hg dur (R, ) dedide GEam3i &1 aor

W?.meﬂwémﬁfﬁ):é,

ar f(6) &1 & grem -
1) 1/64
2) 1/4
3) 1
4) 1/8
Ques # :136

Let G be a group of permutations defined on a set S = {1, 2, 3, 4, 5}. Then order of proper normal subgroup of
Gis :-

1) 30
2) 60
3) 120
4) 240

AT fF AT S = {1, 2, 3, 4, 5} W IR For=At T H/AE G ¢, A G F 37 fAfdrse sqwsg

&I Fife gaft:-
1) 30
2) 60
3) 120
4y 240

Ques # :137

A homomorphism f of a group G into a group G ' is a monomorphism iff Ker(f) is : (where e and e' are
identities of G and G ' respectively) :-.

1) empty set
Y{e e}

Nie}
YVie}

farelt o1 G & Wog G' & FATHIRET f vy g1l I 3ix g afE £y e § (18T e 3R o' FoAR:
FHE G TUT G' & qcHAS HAITB) :-
D) Rea 5= ¢

2 {e e}
D{e}
Yies

Ques # :138
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Union of two subspaces Wy and W of a vector
space V(F) is a subspace, iff -
D' w cw,and m, cw,
) W, CW,or W, CW,

3 W, W, and W, ¢ W,
4) None of these

afeer @fafse V(F) & & 37 afafeat Wy gar wWs
o Tdfcss FATATE gl afg 3R &ad Iie-
Domem, sk mom,

2 W W, swar W, CW,

) Wwaw, 3R W aw,

Y AR F S A

Ques # :139

Which ofthe following ring is not of characteristic 0 or co ?

b (Z, +, ») ; Z isthe setofintegers .

2) (Q, +, ) ; Q isthe setof rational number .

3) (R, +, %) . Risthe setof real number .

4
) (Zs, +4. %g) ; Zg isthe set of integers modulo 6 .

T & & 9 gog &1 3EasTor 03T A87T £ 2
Dz, + 9 ; Z we qulie! & @H=d o |

D(Q. + %) : Q ve IR G B wHe
3) (R, +, +) ; Rue aredfds GEanst & ageea § |

D (Zes +e %) 1 Z, SR 6 & ForT QUi F GHE £ |

Ques # :140

C? ( a setof pair of complex numbers) is not a

vector space over K, when:-

1) K =R (the set of real numbers)

2) K =Q (the set of rational numbers)
3) K =C (the set of comlpex numbers)
4) K =Z (the set of integers)

C* (@fFas aeaBi & g & vk aEeTy)

K ox &\feer gaTee g1 g, =iafd-

D K =R (areafas Gt &1 @)
2)
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K = Q (UREAT AT T TH<A)
3) K = C (afFas Gt &1 geed)
4) K = Z (quitent &1 gegea)

Ques # :141

The dimension of the subspace W of vector space R4,
spanned by vectors (1, - 4, - 2, 1),
(1,- 3,-1,2)and (3,- 8,- 2, 7)Is -

1 1
2) 2
3) 3
4) 4

gfeer gafee R4 & suaafe W ot &
afeer (1,-4,-2.1)(1,- 3,- 1.2)wa(3,- 8,- 2,7)
garT Sifeia fawqgfa &, &1 faar gir-

1) 1
2) 2
3) 3
4) 4
Ques # :142

Which of following is a linear transformation ?

D f:R* - R defined by f(x, ¥)=(x+, x)
2 g:R* -5 R*defined by g(x, y)=(x%, 1)

3 2 2

) h:R” — R defined by h(x, v, z)=(x+1, y+2)

4) k:R* -5 R defined by k(x,v)=xy

=T & @ wlaar ve HAF FUTaROT § -

D f:R SR, f(x,y)=(x+y.x) earr aRenfea

Y g R R g(xy)=("y") carr aReua

3) h:R > R, h(x,y,z)=(x+1,y+z) garr aR=nia
Y kR SR k(x, y)=xy gaxT afemia

Ques # :143

Let F denotes the reflection in RZ about the line V=-—X.

Then matrix F with respect to the usual basis of RZis -
1 _

e D

2 _

e )

Yo%)

4)
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0 —
"1 o)
A fF RZA @ y=—x & o Wadd &1 F
foreftra aar & ar R2& @R 3R & st Afesa F ge-

Doy 1)
2 — 0
G5
V()
T
-1 0
Ques # :144

(4 5 i i
Let A—( 0 1 ) and B be matrix representation
of the linear map ARZ— RZ? relative to the basis
{(1.,4).(2.9)}. Then Bis -
D 220 487

98 —217
2) 220 487
—98  —217
3) 220 487
—98  -217
4) 220 487
98 217

st A= (3 ) @ amR {(L4).2.9)
& TeT ae vfafes A - R2—o R?2 &1 dfesw
fSregor B &, d B ghm-

1) 220 487

98 —217
2) 220 487
—-98 —217
3) 220 487
—-98 —217
4) 220 487
98 217
Ques # :145

Let RZis a Vector space with inner product defined as
< UV = — XV — XV + x50, Where u = (x,q) € R*
and v=(x;, ¥, )€ R TE= {(1,0),(0,1)}, then E is-

1) Abasis of RZ only

2 Anorthogonal basis of R
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3)  Anorthonormal basis of R2
4)  Nota basis of RZ

AT T R? 15 §AfSE § a2 <u,v>= )] — 0¥ — X)) + 0

o] AOTHA & , STl u=(x,)) € R* wd
v=(x,¥)€ R* aft E={(1,0),(0,1)} a E gum-

D) RZ & hdd U HTUNT

2) R2 @r v affgs mady
3)

RZ &7 UHIHY dlfedd HURT
Y R2 @7 3mary AET 2

Ques # :146

The characteristic equation of the matrix A= ( 21 23 ) I5 -

D g s5444=0
2D 2 444+57=0
D 54447 =0
4)

A +54+47=0

Avm A= (7 3 ) &1 oo weEor &

D 42 —54+4=0

2 L +44+451=0
3 4P -54+41=0
Y A4 4s54+4I=0
Ques # :147

Let A= (é i; ) . Then eigenvecter corresponding

to eigenvalue 5is -

1) (1, 1)
2) (2,-1)
3) (-1,2)
4) (-2,-1)

FI'IHT%A=(E :)%.H‘rmﬂy
5 & Hald HEemaTow |@iewr §o-

1) (1, 1)
2) (2,-1)
3) (-1,2)
4) (-2,-1)

Ques # :148
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1 2 0
The quadratic form of matrix (2 1 —3) IS -
0 -3 -1

1
: — 4xy+y2 +6yz— 27
2)
x2 +£‘rx;1:+J,:2 —6}2—22
3)

2 2 2
x“+Adxy+yT+6yz+z"
4) None of these

1 2 0

:l‘-‘ﬁ?‘cm(z 1 —3) T gagrdT &9 § -
0 -3 -1

1) y) 7 7

xT—dxy+yT +6yz—2z"

2

) .&.:E—I—I‘r.a;y—l—yz—lt‘_i;yz—.z2

3)

x? +4xy+ yz + tSJ,:.z+.z2

Y g a st

Ques # :149

Let AX = B is the matrix form of a system of linear equations. If rank of A=m, rank of augmented matrix [A :
B] = p and number of unknowns =n, then the system has unique solution when :-

1) m =p only
2)m=n=p
3)n>morn>p
4)n>mandn>p

A ) R F aAitaor e F1 AT T AX =B ¢ | I A A e = m, gafRa ARTw
[A:B] &Y HIE =p TUT 37T UFAAT Y T&AT =n & A AP F1 3gfAhT ger ghomm s1afep -
I)szp

2)Ym=n=p

3)n>m?:ITn>p

Dn>mudn>p

Ques # :150

Setof vectors S ina product space Vs
orthonormal set, if ¥ u. €S

1
) <y, uy >=0
2 <uu >=0

D« U u; >=-1

D o<y =1

Aot FiATE V 7 Ficer §9==9 S dradid
JfeeFs 9g==99 8T 6, I M-y, €S
1)

<, Uy >=0
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4) < Uy, Uy ==1
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