30/06/2016 College Lecturer Exam - Mathematics-II

Rajasthan Public Service Commission - 2016 o
ues: 150

Paper : Mathematics-II Time: 3 Hours
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Ques # :2

If B(m, n) is Beta function, Then ‘[; (x—5)°(7-xVdx=
D 2"B(6 , 3)
2) 2%B(7, 4)
3) 2'%B(6 . 4)
Y 2'"B(7, 3)

af B(m, n) der e &, ar [ (x—5)°(7—x)du =

1) 2"B(6, 3)
2) 2B(7, 4
3) 2'B(6 . 4)
4) 2"RB(7 ., 3)
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Ques # :3
) L n 1

If n is positive integer, then 2 @;J:
1) ]

[T12r-1)

r=1
2) M

[1Qr+)J7

r=1
3)

[1Qr -7

Y ﬁ(zr +3)T

r=1

qﬁnﬂm{mﬁma,ﬁzﬂFFLJz

2

1) n

[12r-1)

r=1
2) n

T1QRr+ )7
& E[(Er VN4

r=1
4) n

[1Qr +3)7
Ques # 4

Which statementis true for Gauss hypergeometric equation
d'y
x(1—x) %

dx”

+{c—(1+a+ b)x}ﬁ—abyzﬂ -
dx

D It has three regularsingularpoints x =0, 1, —1.
2) It has three regular singular points x =0, 1 and =¢.
3) It has two regular singularpoints x =0, 1.

4) It has no singular point .

IiF & ITaal SAnaaE GO

d:y
x(1-x)——
x( x)dx‘
& v sl a1 Fa7 §T § -

) x=0,1 -1za& o= foafaa el g ©
2) x=0, l gar = 8% d BFafag @ e §

3) x=0, lga& a1 fafAa @ fag € |
1) saar w15 BT faeg 78T &

+{c—(1+a+ EJ)::}ﬂ —aby =0
dx

Ques # :5

Which statementis true for Legendre Function of firstkind P, (x) -
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30/06/2016 College Lecturer Exam - Mathematics-II
1) Itis an odd function of x for n even.
2) Itis an even function of x for n odd.
3) [Itis an even function of x for n even .

4 Pyx)=-1atx=-1

TUH GhR & felelsy Bl P, (X) & ol @i o1 &ua 807 & -
D @& n e v ag x &1 avd el § |

2) YA n & [T Ig x FT A GAT § |

3) gAnFRATIE x FTTA BT & |

4 x=-1 9 Py(x)=-1

Ques # :6

Which statements is true for Legendre Function of firstkind P, (X) -

) fP()d 2
X)dx = —
0 101
1 By (0P )=
XI5 Xlaxy=——
;1 100 200 301
3) 51
1 d
PSD(I):WG{:,]_{( ) }
4) 1 djl}

Po(x)= ey o (7~

T a 7 O &9 a1 79 99 R & oast
Gered P(x) & o |81 & -

) iPﬁ( Y 2
S (xX)dx = —
53 101

2) 1 2
Lflpmﬁ(x)ﬂm(x)dx = ﬁ
3) 1 2 1330
Pj[,.(x)zﬁﬁ{(x‘—l) }
4) I
-1’

:ul}( )_,}m}l_d 30 {(

Ques # 7

Which recurrence relation for Legendre function of first kind is incorrect:-

D 2n+1)P,(x)= P (x) - B (%)
2) 1P, (x) = xB,(x)~ Py (x)
Y (n+1)B,(x) = Bl (x)— xB)(x)

Y nP,(x) = xBL,y (1)~ PLy(x)
TuA YR & fAeist woret & e $laar goradf deu adr adid -

D @2n+1)B,(x)= P, (x)— B4 (x)
2) 1P, (x) = xP,(x)~ Bl (x)
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3 (n+1)P,(x) = Pl (x)— xP,(x)
Y P, (x) = xBL, (x) — By (%)

Ques # :8

For Bessel function J, (x) ,which series is correct Jacobi series:-

D cos(xsin @)= 2T, (x)sin @+ 2], (x)sin 3@ +...

2) cos(xsm @) =J,(x)+2J,(x)cos2¢@ +2J,(x)cosdg +...

3) cos(xcos@)=2J,(x)cos@— 2], (x)cos3@+ 2];(x)cos 5@ +...
4 cos(xsm @) =T, (x)— 2], (x)cos2¢+ 2], (x)cosdp+....

afel ®olel J, (x) & oy &l €1 Sofr v et Srrer Aofr & -

1) cos(xsm @)= 2J,(x)sin @+ 2], (x)sin 3@ +...

2) cos(xsmm@)=J,(x)+2J,(x)cos2@+2J,(x)cosdd +...

3) cos(xcos @) =2J,(x)cos@—2J.(x)cos3@+ 2] (x)cos 59 +...
4) cos(xsin @) =T, (x)— 2], (x)cos 2+ 2], (x)cosdp+....

Ques # :9

If o and g are zeroes of J_(x) , thenwhich orthogonal
property is cormrect ?

)
_ix]n(crx) J.(Bx)dc=0 ifa=pf
0

2) 1
[T, (ax) T(fx)dx=0if = f
0

3) 1 ) 1 )
[0, (@) dv =~ T, (@)}
1] -

4) 1 1

[, (a0 dx=={T, ()}’
0

3
e

g oo @ B, J,(x) & Yedd & , O Fiear wraad
o7 T & 7

1 1

! [x1,(@0r,(f0dc =0 o a =

0

2)
_ix:Jﬂ({rx}Jﬂ(ﬁx)dtzﬂ A azf
0

3) 1 ) 1 )
[0, (@) de= =4 (@)
1] i

4) L . . ]_ .
[0, (a0)f de =T, (@)}
1] i

Ques # :10
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Bessel's equation

7 d‘_}: aﬁ:
P dk
1) regular singular pointatx = w
2) irregular singular pointatx =0
3) regularsingularpointatx =0
4) irregular singularpointatx =nifn = oo

*—»n*)y=0 has:

SHd GHTRT
2d’y dy

2 dk
l)x:x,ﬁﬂﬁﬁﬁﬁﬂﬁﬁg
2) x = 0, ferafaq fafo faeg &

3)x = 0, ferafaa fafas fovg &
4) x = n, TR n £ o fAfAT BRET foeg £

Ques # :11

Which result is incorrect for Hermite polynomial Hn(x) ?
1) Hq(x) = 2xHp(x)

2 Ha(0 =H2 (-2

3 Ha(X)= Hilx) - 2

Y Ha(x)= Hy(x) Ha(x) — 4H4(x)

EWE@HEHH(x}Q?ﬁUaﬂHETWHﬁTHﬁ%?
1) Hq(x) = 2xHp(x)
2 Ha(x)= H2 () - 2

3)  Ha(x)= Hx) - 2
) Ha()= Hy(x) Hax) — 4H4(0)

Ques # :12

The Rodrigues formula for H,,(x) is

1) - v d ('g_xl]
e dx”\
Y e (-1l e
3) = o ( E]
"
4) _x_ d ( _x:]

Hy(x) & oo ke g7 2

1) d g_x:]
Y el =1y g( ‘)
3)
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—x‘

Y R e ”( ﬁ]

Ques # :13

Which differential equation is a Laguerre's differential equation ?

1)
HFJ'—(1 t)éﬁvz} 0
dx’

D d y ﬂﬁ__ =
.:ia:

Y dly cﬁ
dx

4

b dy @_ =0
dx’

FieT HY el FHIHIOT UF X Tl FHIFOT S 2

1)
ﬂFJ—(l t)ﬂ-l-?{j, 0
d?

2) d} aﬁ_ ny =0
.:15:

3) d aﬁ
dx

4)
d y ﬂﬁ__ "y =0
dx

Ques # :14

For Laguerre polynomial , L, (x), > r”}:n(x) =

n=0
DL (2
1-¢  \1-¢

2) 1 -

3)14@119

4)

]
I
L 8

-~
[a—
_|_
Py

R TG Ly (x) ¥ B3 Ly ()=
n=0

1)
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1—¢ W17
2) 1 C xt
1—¢ | 1+¢
3) 1 [ x
1+¢ | 1-¢
4)
L [ -
1-¢ \ f_l—l
Ques # :15

Which function is of exponential order :
1) 42
er

2) 3
gf

3) cosh(37)
9 cosh(ﬁ)
FITHT Belel TTATh HH FT§ :

-

1) er
2) 3

) ot
3) cosh(37)
4) cosh(rdr)

Ques # :16

r! L =
(p~+a’)

1 Ji(at)

2t (at)

3) Jo(af)

Yt To(ar)

r! L =
(p~+a’)

1 J(ar)

2 tJy(at)

3)  Jg(ar)

Dt Jo(at)

Ques # :17

College Lecturer Exam - Mathematics-II
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oo .
[smxdx:
b X
n 0
2 7z/4
3) x/2
4) T
oo .
[smxdx:
0 X
) 0

2) 7z/4

3) /2

4 I
Ques # :18

If £(p) is the Laplace transform of function F(7)

,then Laplace transform of [é F(r)dris:

V[ f(p)dp

2) 1
— f(p)— f(0)
P

D pf(p)-£(0)

Y L
P

afg F(t) &1 amcemd &ae)or f(p)g |

GES _[éF(r)dr T SICeTE FAeaOT g
VS
2) 1

—f(p)-f(0)

b

3 pf(p)-£(0)

4) 1
— f(p)
P
Ques # :19
The value of L_I ;3 is -
(p+25)
D12 25
2
3 _7 _
) I “e 5t
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4) 22 251
! ;3 & A &
(p+25)
1 _
)12 25
2
2) e 25¢
3) 2,5t
4 _
) 272 25t
Ques # :20
The value of L 3; is
p-(p+1)
1) rg
1+t+e -1
2
2) 2
l—t4e T4+l
2
3) 2
47— 1L
2
4) 2
1-t-et+
2
1 31 F AT o
p (p+1)
1) 2
1+r+e_f—r—
2
2) 2
1_H€—r+f_
2
3) 2
l-l—r—e_f—r—
2
4) 2
l—r—e_r+r—
2
Ques # :21

The inverse Fouriertransform F(x) of f(p)= E—LI?I}' ,
where —o¢ < y <20 willbe:

1) 2
2T Y

T3 2)
o7

2)
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J,'
E/E g, ¥,
(7+7)

3) '

\!Efry(J +x J

4 . »
LS
")

F(p)=ePIY o e wier wamwaror F(x) e,

SRl —0 < P <0
1) 2

Jar—2
> >
( o )
2) 2/r Y
2 7
(y“ +x~ J
3) :
\!Efry(y +x J
4) Yy
27 A
=
Ques # :22
If Fourier cosine transform of f(x)= e 2Y g3

>
2,/=1(p) , then I(p) will be :
T

H T
1 6
> T3 }
p~—4 p~-9

) T

p—4 p—9

RE=ys
e
g

4)
L} +4 p +9

afe f(x)=e ¥ +4e > @ oRer @

e 2 %I(p) s I(p) & a= g :

1

) 1 6
> T3
p-—4 p~-9

2)
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1 6
2 T
| p—4 p~-9

3
) 1 6
7 + 7
' p~+4 pT+9
4
) 1 6
2 T
p~+4 pT+9
Ques # :23

If F[F(x)]= f(p) then, F[F(x)cosax] is equalto

D f(pra)tf(p-a)
Y e+ fp-a)
D f(pra)- f(p-a
" o f-a)

afe F[F(x)]= f(p) @, F[F(x)cosaxr] & & :

D f(pra)+f(p-a)
Y @rat f(p-a)
) fp+a)- flp-a)
Y lUera- -]

Ques # :24

. . —X .
The Fourier cosine transform of e is:

1) 1
5
1+ p=

2) p
5
1+ p~

3) 1
5
1- p~

4) p
P
1- p~=

e ¥ Fr BRIV FIoAT TR &

1) 1
5
1+ p~
2) p
5
1+ p=
3)
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1
5
1-p~
4) )2
5
1- p~
Ques # :25

If the first 100 derivative of F(x) vanish identically as

101
x — toc | then Fourier transform Df{ T F(x)} =
dx

1) pll}lf(p)
2 _pf(p)

Vo P f(p)
Y —p"f(p)

afg F(x) & 997 100 3ddeld Uhkhl §9 T TACT & A

4101
& Safh x = 100, dd { F(x)}:

I:ﬁ:l[jl
&I HRA FTeaROT T
D P f(p)
2) - f(p)
3) 2" f(p)
4) -ip""' f(p)
Ques # :26

If xJo(px) is the kernel , then infinte Hankel transform of

A
_+* 1 0<x<=l
f(x)z{l t s -
0

o l<x

Do
[ +x2)Jo (px)ds
0

2) 1 5
[ x(1+x7)Jg(px)dx
0

3 1 ;-.
[ x(1—x")Jg(px)dx
0

4) 1

[A=x%)Jo(px)ds

0
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|— % : 0<x<1
afg xJo(px) FE &, T f(x)= .
0 : l<x
FT 3eld e TGO &
1) 1 .
[ (1+x7)Jg(px)dx
0
2) 1 R
[ x(1+x7)Jg(px)dx
0
3) 1 “
[ x(1-x7)Jg(px)dx
0
4) 1 5
[ (1—x7)Jy(px)dx
0
Ques # :27
sin 2x :
Thevaluemeg{ ;p}fmﬂ-::p-::lls:
X
1) 2.—1/2
-pHY
2) 2.1/2
@a-phY
3) 2.—1/2
@+ptyY
4) 2.1/2
@+phVY
37 2
0<p<2% fau Hﬂ{sm;.x;p} T AT B
X
1) 2.-1/2
a-pH Y
2 2.1/2
V-t
3) 2.—1/2
@+phyV
4) 2.1/2
@+ ph)Y
Ques # :28
~2 ~2 ~2
i i ) c-u c u c u _
The differential equation St XtV —3 =01is:
&xc KOV gy
1) L 2 :
Hyperbolicin region x= = 4y
2) Hyperbolicin region x2 =4y
3 Ellipticin region .1:2 >4y
4)

"
Ellipticinregion x= =4y
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~2 ~2 ~2
cTu c u cu
el FHIHLOT +x +y =08
- 2 axcy ~ 2
cx : cy
D' x% 24y &= & sfawastts
2 2 4yara # Ffduadids
¥ _
) 2% dyarT & SEgdg
2 .
)2 >4y &7 # Sagdg
Ques # :29
Nature ofthe differential equation :
-2 ~2 -2 -2 -2
o u c"u oc°u o u c-u
,J+2 5t ,J—E_\ ——2——=0is
Ex= &v-  8z- CXCY cVez
1) Hyberbolic
2) Elliptic
3) Parabolic
4) None of these
3idehel THEROT |
~2 ~2 a2 ~2 ~2
- u c"u cu c u c-u
’:+2 5T ’;_Ew —— 23 :Uﬁgﬁ%
P 5}'“ oz= cxXcy Ve
D HAIRG S
2) m—qc
3) WA h

Do s AR A

Ques # :30

Green's function is useful in the study of -
1) Ordinary differential equations

2) Elliptic partial differential equations

3) Hyperbolic partial differential equations
4) Linear partial differential equations

AN BereT S regTa & 3gAN §

1) gremsor srgeher g ROT F

2) Qg 311RIeh Haehel THIHIOT &

3) rfaRae e 3T 3dehel GHIHIOT &
4) Tl 3T 3aerel GHHIOT &

Ques # :31

Sturm-Liouville equationis [#(x)¥"] +[g(x)+ Ap(x)]¥y =0,
definedon a < x < b . Its boundary conditions are -
( Ais a parameter, and k; ,k;,/; [, are real constants.)

D kpy"thkyy'=0atx=a; [y"+tlhy'=0atx=5
2) kpy"+thky=0atx=a; ly+lLy"=0atx=5>
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3) klj’:—i_klj':l:{} at x=a: flj':—i_fl}:l:ﬂ atx=~5
Y y(a)+y'@=1at x=a; y(b)+y'(6)=0 at x=b

wed-ogfas W [(x)y'] + [g()+ Ap(x)ly =0
A a < x< ba aReN¥T ¢, 59 AAd Iidaed ¢
( A v wraer & 3Rk k) L, L, axdfas R E )
Dky"+kyy'=0atx=a; hy'+5Ly'=0atx=>

2) kyy"+vk,y=0atx=a; y+lLy"=0atx=5
Nky+hkyy'=0atx=a; [y+Ly'=0atx=>5

Y y@+y'a)=latx=a; y(b)+y'(b)=0atx=b

Ques # :32

If & is considered as temperature, then the equation

"
c¢=8 1270

5 = — = Isknownas:
o= K ot

1) one-dimensional wave equation
2) Diffusion equation

3) one-dimensional Laplace equation
4) None of these

afg @ & J9 & ®7 # A A9,

-\2 -

aa T f:iﬁ AT ST &
o K ct

D) v AT awhia gaeor

2) waR gHeoT

3) we RfANT arcara gEeoT
D s & HrS G
Ques # :33

The eigen value of the Sturm-Liouville boundary value problem
9,

d”y : .
=+ Ay=0; ¥(0)=y27);y'0)=y'(27)are :

dx”

Where n=0123,.. ... .. .

D —(n+1)°

2

) (n+1)°

3) 2
7]

4) 2
—H
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TeA-egiael WAT Al TATAT & TS AT glat
d*y : :
—+Ay=0; »(0)=y27):»'0) = »'(27)
ax~
et n=0123, ... ..
D —(n+1)°
2 (n+1)°
3) 2
1
4) _2
Ques # :34

The curve, on which the functional

1
\
IMTy(x)]= [{(¥y)" +15x}dx; 3(0)=0; y(1)=1
0
can be extremized is :
2 y—xg +x=0
2) y+x3 -x=0
3
) 4;:—x+5x3 =0
Y 4y+x—5x3 =0

dg o o1 U HeldlcHs

1
5
ITy()]= [{(y)~ +15xp}dx; ¥(0)=0; y(1) =1
0
TRHcd &I 9Ied _dT ¢, 96 © .
D y—xg +x=0
2) y-l—x3 —x=0
3) dy—x+ ng =0
4) 4y+x—5x3=U
Ques # :35

Which is not the Euler-Lagrange equation for variational problems :

’ ;{f—y'?—{kg
X cy cx

”@fiﬂﬂ
&x) aclay)

d(ef ¥,
aﬁ; 8}:' 8}:_
4)
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ﬂ’_[i}ig

a2\ev) o'

AF T A O Sl ) Preear gaEamsit & O sngeR-eRe g Fur AT g 2

1) -
il {f—y' 2

del ev' ) &y
dt\y) '

Ques # :36

Brachistochrone Problem in calculus of variations is related with :

1) Path of shortest distance joining two points.

2) Path followed by particle in absence of friction in minimum time.

3) Surface of revolution of stationary area when revolved about the x-axis.
4) None of these

reecret Feret F TR ETCIRI HATAT B FE T :

D ar fwgait a1 shsat o qed sl vy 4 |

2) o &t el 7 fesTds §77 F F0T g@RT 0 AT IA H |
3) 37ereT 819 & x 38T & HIYaT TREHHT It & TTod IRFH T F |

Y g1 A 1S A

Ques # :37

The integral equation corresponding to the differential

h
equation i ,‘3 + xﬂ + v = 0 with initial conditions
A= dx
y(0)=1Ly'(0)=0is:
1) X
#x) =1+ [ Qx - EW(&)ds
0
2) X
P(x)=-1- [ 2x - E)W(&)d<
0
3) X
#(x) =1+ [ (£ +2x)9(5)dS
0
4) :

X
#(x)=—] Qx—&E)(E)ds
0
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uRiFEs gidadr y(0)=1, y'(0)=0 #fgad 3gsa

HHHLOT

,,
d-y ) .
i+x§+}'=0 & T THGA FHET §
X

dx~

1) X
H(x) =1+ [ Qx—E)(&)dS
0
2) X
P(x)=—1-[ Qx-&E)W(&)d<
0
3) X
Px) =1+ [ (& +20)8(E)dE
0
4) X
H(x)=—[ (2x—EW(&)d<
Ques # :38

Theresolvent Kernel R(x, &; A)of the Volterra integral

equation with kemel K (x,&)=1is:
1) o Ux—=S)

I T

3 B
) e—/'i',( x+<)

4) e/’i(x+é:' )

aIeTexT AR TR0 5as aee K(x,£)=1 ¢
&1 fames 3% R(x,&A) gl -

1)
2)
3)
4)

Ques # :39

For homogenous Fredholm integral equation of second kernel , the Eigen values of symmetric kernel are :

A=)
AE=E)
S~ Ax+E)

)

1) Complex numbers

2) purely imaginary number

3) purely real number
4) None of these

T YFR i TAFT Begierd TATRS FHIHIT F T, AR 3fS & 3T A g :

D) gafaa g
2) 3¢ FToufads HEr

3) A arEdidsh S&1

Y g1 @ IS AE

Ques # :40
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The value of the solution u = f (x, v)at (1,1) of the Cauchy

problem tyy — gy, = 1, f(x,0)= xz,fy(x,[}) =1is:

1) 512
2) 5/3
3) 9/5
4) -5/2

PRI T 14y — tyy =1, £ (1,0) = x%, £ (x,0) =1
& g u=f(x,y)& AT fdeg (1,1) T G :

1) 5/2
2) 5/3
3) 9/5
4) -5/2
Ques # :41
X
The solution of the integral equation ¢(x)=1+ [ d(E)dE is-
0
D l+e ~
3) =
4) ex
X
THARA AT d(x)=1+ [ HE)dE FTEa B -
0

D 1+e
3) X
4) &~
Ques # :42
Solution of the integral equation

1 .
Px) =" +-(1-e)+— [H&)dE s

- 0
D l-x—e
2) 1+x+e*
3) X
4) E_—x
AR THROT

1
x 1 |

)= +=(1-e)+~ [HE)dE FrTE

- 0
D l-x—e
2)
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1+x+e*
3) X
4) o X
Ques # :43

If (X,d) is a metric space , then which statement is not true :

D 4 is open.

2) X is open

3) The union of arbitrary collection of open sets is open.
4) The intersection of infinite number of open sets is open.

I (X,d) T gt FARE §, 9 FIT AT FYT TA TG ¢

1) pTaga sq==a ¢ |

2) X faga woeaa §
3) fagd wecadl 1 Too 69 U fagd aH=aa &
4) faqa geroaat &1 3R AT Tafass e faga wgeaa €

Ques # :44

If (X,d) is a metric space , then which statement is true :

1) On real line, with usual metric , singleton set {x} is open .

2) Every set in a discrete space (X,d) is open.

3) The set Q of rational numbers is closed.

4) Every finite subset of a metric space is not necessarily be closed.

I (X,d) T gt WA ¥, aa FlT AT FAT 7T :

D) areafaen 1@ o, S gl 3 forT Tehel T (x) g gary |

2) fafaera @Al (X.d) # 9eds Geeay faga garg |

3) aferr Heansit & geTad Q I A § |

4) forefr gl FASE T Tds TRIAT ITHIg 3TaeTS 9 & G 761 I @ |

Ques # :45

Which is not separable ?
1) The complex plane C
2) The real line

3
)The space I~

4
) The space ¥ with 1 < p <

Fia a1 AT AL 2
D gfeasaac

2) areafdes @

3) gafee 7

Y 1<p<w & @ 1P

Ques # :46

Which statement is not true :

1) Every closed subset of a compact metric space is compact.

2) The discrete space (X,d) where X is finite set, is compact.
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3) Open interval (0,1) with usual metric is compact.
4) Compactness is connected with Heine Borel property.

P AT FYT AT AL &

D) Hqa gie T T 9eds Tgd 390eg Hed e &

2) fafdera GAfe (X,d) H9d 8l &, STet X vk aRfAa wogeaa §
3) faqa 3twaTeT (0,1) , ATHAE gk 3 Tolet ghelr &

4) Tgaar, gi-aRe I[UT ¥ Heg §

Ques # 47

A subset A of a metric space X is closed iff its complement A' is -
1) Closed

2) Open

3) Bounded

4) None of these

1% FATE X T 3YWHTIT A TG g1 I AR Faar I 3w @aw A 8

D g
2) farga

3) uReg

Y TR A S A&

Ques # :48

Amapping d:R x R — R definedby

1 . x=y _
d(x,yF{U _ " Vx,yeR  thend isknownas:
1) Usual Metric
2) Trivial Metric
3) Euclidean Metric
4) None of these

1 .x#
d(X,}'):{U 'Xziﬁx,}rERaﬁﬁT TiREST Helel

dR x R R ¢ ar d amar Smar ¢ :
D ramnfas g

O S

R L NS

RO R

Ques # :49

(X,d) be a Metric space and A be a subset of X, then diameter of A is :
D) inf{d(a, a,) - a,.a, € A}

2) inf{d(a,+a,, a,-a,) - a,,a, € A}

3) sup.{d(a,a,): a,.a, € A}

4) sup.{d(a,a,,a,/a, ) a,a, € A}
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(X,d) U gi1F FATE § A 0F X FT 3qqHcaT o N A FTSAH &
1) inf{d(a,, a,) - a,,a, £ A}

2) inf.{d(a,+a,, a,-a,): a,a, € A}
3) sup.{d(a,a;) - a.a, € A}
4) sup.{d(a;a;,a,/a; ) - a.,a; € A}

Ques # :50

Which statement is incorrect for topological spaces :

D T, and T are two topologies on X |
then T, T, 15 also a topology on X.
2) Subspace of a topological space is itself a topological space
3) Subset of a topological space is nowhere dense.
4) Subset of a topological space has empty boundary.

AefoFa gARe F Rl arFya aT Ag ¢ :
D ofy 1,0 T, X ® & Qoeiforee @afe 8,
da T,NT, 1 X W & deifcmha gate gef |
2) erdrenforerer TASE T ITHHTIT T U calefordhel GAE glar §
3) ST Sher AATSE T STHHTI FET 8 Ter 78T &
4) erdrenforrer TAfSe #1 sqaFTTT Rerd WA T@ar §

Ques # :51

If (X,d) is a topological space , then a family S of subsets of X is called sub-base for T, if :
1) ST and finite intersection of members of S form a base for T.

2) ST and arbitrary intersection of members of S form a base for T.
3) ST and finite union of members of S form a base for T.

4) 5T andinfinite union of members of S form a base for T.

I (X,d) 0F SNAfwe FARE B, a9 X & 39WHTAT FTF S, T FT 3UIMYR ¢ I :
1) ScTaur S & dceal ol IREd Tdiese , T &0 3TUR J4dT ol

2) ScTaw S & Geedl & s off @dfase , T & 37aR aoidr &

3) ScTawm S & Teedl & aRf@d §a , T &7 3R 40T ol

4) ScTdu S & Teedl &l Heled Y , T &l HUR Goidl ¢

Ques # :52

If (X ,T,) and (X T, )are two topological spaces and mapping f
Is defined fromX to Y. If B is the base for topology T |

then f iscalled continous, if

1) foreach B,eB, f7(B,) is T-open

2) foreach B, B, f(B,) is T-closed

3) forsome B, B, f(B,) is T-open

4) forsome B, B, f(B,) is T-closed

(X T,) dar (X T,) & dueiferea aaftear g, aar X ¥ Y &,
Telel f GReT § | Ifg st &7 3R B §

d€ f add sgeldr o Ik
1)
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yde BeB & v, f1B) s T-fga ¢ 1
2) yA%B,cB & BT, f4B) tH T-Had ¢ |
3) & B eB& v, f1(B) & T-Taa ¢ 1
4) 5 BeB & v, f(B) v T-Hgd ¢ |

Ques # :53

Which is not compact ?

1) A continous image of a compact space.

2) Every indiscrete space.

3) Every closed and bounded intervel on R with usual topology.
4) (0,1] interval

HlT AT HEA AT & 2

D) dga gafec Hr daa ofy

2) yes fafdera gA™e

3) R R 9cdeh G AT IREG AT, T IS & are
4) (0,17 3ea”rer

Ques # :54

For a topological space X which statement is not equivalent to others ( odd statement )
1) X is connected .

2) X can not be expressed as the union of two non empty seperated sets.

3) X can not be expressed as the union of two non empty disjoint closed sets.

4) X has atleast one proper subset which is both open and closed.

X STAfSHe FARE & AT FieT B FUT AT & JoTcAs 181 § (A Fue) -
Dxdegd

2) X @, &Y 3T FaremT Gt & §6 & §9 7 yeiRid 81 forar 31 Hehar §

3) X @, &Y 3R 1Y TId T & TE & §9 7 TG 781 forar 31 woharr &
DX FA Y FATH 3R SUHHTIT @ § S o faga aur dga gt §

Ques # :55

A topological space (X.T) is said to be second countable space, if :
1) It is first countable.

2) there exists a countable base for T.

3) there exists a countable local base at each point of X.

4) None of these

T ST FATSE (X, T) & 0T FATSE Fgarar g IS :
D sg yam oo g |

2) T & foIT Ueh AUTAT TR &7 3f¥dca § |

3) X % e foeg WX U 0T FATA 3R # 3T § |

DA IR AL |

Ques # :56

If (X,T) is a topological space , then which is not true ?
1) Every finite subset of X is closed.
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2) Every singleton subset of X is closed.

3) (XT)isaT; space.
4) Every singleton subsetofa T,-space is open.

IfE (X, T) T Aafosa A §, ae sl aradr a8 & 2
D X &1 yedes aRfAd 3uaeeaa, 999 aar &
2) X FT YA Tehel 3THHTTY , HIA 81Tl &

3) (XT) o Tq - GATE &
1) T,-gATE FT T3& Uehd 39849 fadd aidl &

Ques # :57

In the statement of Heine Borel Theorem , a subset A of R is compact iff :
1) A is bounded and open.

2) A is unbounded and open.

3) A is bounded and closed.

4) A is unbounded and closed.

gieT Qe YT & FUT F , R F1 IT0HAT A , Hgd @¥eiT & ARy 3 Faer Al :
D A ofieg darfaga &

2) A srafieg aur faga ¢

3) A afteg aarEad &

Y A 3afeg dar dga §

Ques # :58

The equation of the plane that has three point of contact
at the origin with the curve x=t*-1; y=t>-1; z=t>-1 will be

1) 2x +5y +3z=0
2) 3x -8y +6z2=0
3) 2x -5y +3z=0
4) 3x +8y -6z2=0

g x=t*-1; y=t>-1; z=t*1 & HeATdeg W Bfdeg Tuh
{Ge] alel el ol AT GIE :

1) 2x+5y+3z=0

2) 3x-8y+6z=0

3) 2x -5y +3z=0

4) 3x+8y-6z=0

Ques # :59

The equation of the osculating place at a given point is given by :

DIR-r(s)rr (8)]=0
D IR,R-T (s)r5 (s)]=0

VIR, T ()R =1 (s)]=0
4) None of these

fer arw faeg) wv ameers wvae F1 gAFOr faeT yER o S
DIR-r(s).r r (s)]=0
2)
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[R,R-T (s)F (s)]=0
VIR.F (s)R -1 (s)1=0

RECC IR

Ques # :60

The arc rate of rotation of the binomial at a point P is called :
1) Curvature at P

2) Torsion at P

3) skew curvature at P

4) spherical curvature at P

farelt faeg P ox sTf@rerear & eqofer i 919 X FEATA 8 -
D p @ aghar

2) p W o

3) p W fawH ashar

4) P 9R 9ol aehr

Ques # :61

Which is not known as Serret-Frenet formulae : ( Where symbols have their usual meaning )

D gp -
— =-7n
ds

g -
— =N
ds

3) 4n A .
@zrb—r{t
s

4) - -

).tl'ﬁ:?{'t
ds

et F @ e IRa-Fate g3 & 197 @ 7€t AT AT B ¢ (ST Hahal 1 379AT WA A T )
Ddb_ -

—=—Th
ds

2) 4t .
—=Kh
ds

3) o s -
an _ th —«t
ds

Y 9T i

as
Ques # :62

A curve will be helix if it's :

1) only curvature is constant.

2) only torsion is constant.

3) Both curvature and torsion are constant .
4) curvature is infinite.

U I g fdd hgdTedn i 38+ v :

D) Saer aspar 3/ E |
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2) el UoeT IR R |
3) gepdT auT Yo g1t 3R E |
1) qordT A= & |

Ques # :63

The osculating sphere at point P is a sphere whichhas contact with the curve at P.
1) three-point

2) four-point

3) infinite-point

4) two-point

el faeq P W amaf MaF v Maw g N aw & g P H9H @At § |
D ffeeg

Y g

3) 31eted e

Ques # :64

Which of the following is not the property of Bertrand curves -

1) The distance between corresponding points of two curves is constant.

2) The tangents at the corresponding points of two curves are inclined at a constant angle.

3) The curvature and torsion of together associate Bertrand curves are connected by linear relation.
4) Bertrand curves has vanishing torsion.

AT A g Fla @ RAAvar s aF A AET & :

D) 2t asht oX were gt & Aear g 3R gl & |

2) gf goRt o FaTeT gt aX Wi T2 Y@t ue 3R AT IR SR A § |
3) QAT ST ARLUS T TR T AT UoeT YT FFae A S @A & |

4) LS ol I Tl LT 1T § |

Ques # :65

The equation of edge of regression of one parameter
family of surface f(x,y,z,a)=01s given by :

1) -2
5, i; _0
éa
2 5
U L,
2a
3) = ~2
f=D,f—f=ﬂ,G£_D
ca ca
4) -2
f=D,G£=D’
oa

U Ul 956 f(x,y,z,a)=0 & TABHI R &I
T Tar ST ¢

1 2
) c:i;zﬂ
za
S )
sa
3)
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o | "\EI
r=0L -0 _p
ca ca
4) -2
f=D,G£=D’
ca

Ques # :66

T_I:ne first fundameﬂal formon the SEI:fEICE of rﬂmlutimn
x=f(t)cosd)e, +f(t)sinb)e, +g(t)e; is:

D fde? + (Ff2+ g')dt?

D) fdo+(f'+g")dt

3 Fde? —(F2+ g?)dt?

9 F2de? +(F?+g"?)dt?

e 755 X = f(t)(cos 6)e; +1(t)(sin O)e, +g(t)e;
& v s Hesd &9 & ¢

D fde? + (f'?+ g")dt?

2)  fdé+(f'+g')dt

3)  fAde? —(f'?+ g")dt?

4)  Fde® +(F?+g”)dt?

Ques # :67

If ¥ =r(u.v) represents a surface where 1 and vare curvilinear

coordinates of a point |, then first fundamental form of surface
in du and dv will be :

1) positive definite quadratic form
2) negative definite quadratic form
3) positive semidefinite quadratic form
4) negative semidefinite quadratic form

AR r=r(u,v) T U5 H VERid #aT § 6T 0 do v
ferelt foog & adhig fden® © , @@ 956 &1 du d=r dv
A UAA HeEld §9 §HN

D erarens g gfaerd &9

2)  HoncHs ARed gfaard &7

3 uetens dfafRad gfaerd &

) HuTcHAs SfARTd gfaard &9

Ques # :68

The necessary and sufficient condition forthe two family of
curves given by Pdu® + 2Qdu dv +Radv? =0, o be
orthogonalis: (here E,F,G have theirusual meaning )

1) ER + GP-2FQ =0

2) ER +GP +2FQ =0

3) EF +PQ-2RG =0

4) EF +PQ +2RG =0
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Pdu* +2Qdu dv+Rdv’ =0garT & 71w g ashl &
o gad gl & [ov 3de8a @ Tdieg 9fddesT &

(78T E,F,G 39 OHwT 30 @I § )
1) ER+GP-2FQ=0
2)  ER+GP+2FQ=0
3)  EF+PQ-2RG=0
4) EF +PQ+2RG =0

Ques # :69

Rectifying plane is a plane which contains :
1) tangent and normal

2) normal and binormal

3) tangent and binormal

4) None of these

qieNtF qa ag da &, S AT H IWATE
1) et Y@ qar 3o &

2) 31T gUT 3UTTRFS

3) et @ qUT IUITHeET &

Y g A 1S A

Ques # :70

Which one of the following , with usual notation , is correct ?
1 =1 - 2_.-
V= k'n—kt

D F=k n-K t+ktb

3) Lo - . -
VN e — K+ kb
D iech

AT Tohdall & AT A H F FlFar v T 8 :
Dr=k'n-k't
2 F=k' n—K t+ktb

3 —11 b T =
) P -k + kb
B P ek
Ques # :71

Curvature of spherical indicatrix of Binormal is given by :

(where K denotes curvature and 7 denotes torsion)
1) 2 ol

TNK —T
2) —
K°—1°
T
3) K241
K
4)
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T

Iqifdere & 9Ny sSidhfead & aoar aead & § &
AT e (58T K adr &1 aur 7 ¥ad & ugfia a=d &)
D TA K17
D Je7

r

K

T

Ques # :72

Centre ofthe osculating circle is called the centre of
curvature, whose position vector C | for p = 1/k-

Vo G-

D C=pn+r

) 5:R+p;
Y C=Tk+pn

HT2AHT Gd T dei , dohdl Ha Feadl o , 3GHI
feufy wfeer C , p=1/k & v g -

1 — -

) C=pn

D G pner

3) E:R+p;
Y Gtk pn
Ques # :73

Principal radii of curvature of the surface
ycos(z/a) = xsin(z/a)are -

b +(x*+3yH)z fa

D) x4y +z2a

D (P +y +z2)/a

4 t(x*+yN/7'a
g5 ycos(z/a) = xsin(z/a)
&I HET gshar BT §

D t(*+3y9)z fa
2) H(x*+y +20)a
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3 (P47 + z*)/a
4) +(x*+y))/7%a

Ques # :74

If a tensor equation holds in a one coordinate system, then which is not correct :
1) it will hold in cartesian coordinate system.

2) it will hold in polar coordinate system.

3) it will hold in every coordinate system.

4) it will not hold in spherical coordinate system.

Iy v yier gfieor v RdrE Rem A @t sl arad adi ¥
1) gz wrdfa e e F a8 g |
2)ag%aﬁuﬁ|é%ﬁasﬁlwﬁa?re’m’rl

3) ag gt e et & Ty gt |

) gg M A&erTeh e 3 FEY &7 gl |

Ques # :75
cd.
— Is:
ox’

1) a tensor of rank zero
2) a tensor of rank two
3) not a tensor
4) an invariant

oA
P

D) e sfer o1 wa wfger &
2) zhar fa e ufeerd
3) yfger =g

4) wep R ¥

Ques # :76

Which statement is incorrect for contraction of a tensor :
1) Contraction is being done through indices.

2) It reduces the rank by two for an index.

3) set two contravariant indices equal.

4) set one covariant and one contravariant indices equal.

RrelY iy & W & 0 il w1 ooy Wl et ¥

D) deae , gae! & Areas & frar ST g |

2) a1 Sifey b1 G & FoIT A @ T T |

3) g gfaaRgd gat & TAT FoA & |

4) woh FgaRadt d2r ve gfaaRged g A TA S ¢ |

Ques # :77
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A skew symmetric tensor of rank two in ¥ has
independent components

1) n(n—1)
2
2) n(n+1)
2
3) n(n—1)°
2
4) n(n+1)°
SR

i

V, & v fawe wafaa afger Sadr e @ g
T Tada oer I@dT b

1) nn—1)
2

2) n(n+1)
2

3) n(n—1)°
2

4) n(n+1)°
2

Ques # :78

If 4;; is atensor and Bland C' are vectors

then the invariant is :

1) A;‘;'Bicj
2) 4;B'C/
3) 4;BC;
9 Z.BC;

afy 4 wfewr & @ B wd 7 wfew @

dar fere=x g

D 4ipc,
2) 4;B'C/
3) A BC
4) 1.BC
Ques # :79

Forthe metric in 75 |
ds® = 5(dc!)? +3(dc* ) +4(dc)?

The value of component g?'?' of metric tensor will be :

1) 1/5
2) 1/3
3) 1/4
4) 1/60
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V3 #glis
ds® = 5(d')* +3(dc?)* +4(dc )
& ov gl wfeer & s g F AT GN

1) 1/5
2) 1/3
3) 1/4
4) 1/60
Ques # :80

If Agis skew symmetric tensor and Bz-jis symmetric ,

the value of A!'F-B!-jwill be -

1) -1
2) 12
3) 1
4) 0

aﬁﬁﬁwﬁwwﬁﬁuﬁmﬁﬁmﬁﬁwﬁ:ﬁ%,

HHAEBU- T HT {IET

1) -1
2) 1/2
3) 1
4) 0
Ques # :81

For an orthogonal coordinate system 75,
which one is correct:

1) 1
11 =711
g
2) 11 1
g =—
11
3 11
) g11-g =0

4 g11t+gan tg33=0

T enfres W ffem 13 & v,

i TT UF TET B
1) 1
g1l ="11

¥

2 11

) gl
g11
11

3) g11-2 =0

4 g11tgnt+833=0

Ques # :82

i
It g = gl then{ } is equalto -
rJ
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"
g e/

3) 1 }
2g 5xj
4 -
Y og}
2g léx’

3) 1 }
2g o/
o1 og}
2g [ox/
Ques # :83

Forthe metric ds® = di* + a_‘}:z +d7? —sin(xjez)dfz,
The value of Christoffel symbol [4 1, 4] willbe -
D ®

Ecns(xyz)
2 ;
) JFJ—Z cos(x1z)
3
) ? cos(xyz)
K gsin(xyz)

e

fw ds? =dc® +dy* +dz? —sin(xyz)dt?
& v fewa fea [4 1, 4] &1 A9 gen
) )

Ecns(xyz)
2) JF’—Z cos(xyz)
3) ? cos(xyz)
4) Esin(xyz)
2
Ques # :84

If 7/ and J are invariants. then-
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Va1 )=JV 1+ g% 1T
2) div(JI) = ViI+ g4jj
3 div(l;)=JVI+J ;
Y aiv(J1,;)=JV

afg I g J e g ar-

D div(1,;)=JV*1+g%1,; 7
2) div(JI) = ViI+ 3’4Jj

3) div(l)=JVI+J ;

D div(J1,;)= IV

Ques # :85

Which statement is incorrect for tensors :
D&k = 0
2) of

3) Ccurl 4;=4; ;- 4;

Y4 =4 "

yfeelt & R sl Faa g a8 ¢ -
1) &5k =0

2) 5;;(. =0

3) curl 4;=4; ;- 4;;

Y piv 4 =4 8"

Ques # :86

If Mellin transform of f(x) is denotedby M| f (x), p]
or fs(p), then M[ f(x), p]is equalto

Vo f(pta)

D a P (p) a=0

2 r:z_lf*(p/a), a=0

K a_lfs(p+a), a0

afg f(x) & #fes s 59 R [fise fFar smar &
M[f(x),p] & [ (p) , @@ M[f(x*),p] == gm :

b fpta

2D aPf(p), a0

3) a_lfsﬁp/a), a=0
4) H_lf*(_p-FHj.l, a0
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Ques # :87

If f*(p) and g*(p} are Mellin transforms of f(x)and g(x)
c+imo

respectively, and M’[f(x)g(x);p]zr [ Idz

e

I c—im

then value of 1 will be :
V(e (p-2)
Y @g -2
Vo f(p+2g @)
Vot g (p-2)

A f(x) aw g(x) ¥ Al SR Fa: f(p)
c+io

W g (p) & @ MIf()g():pl=— | Idz

L1 0
dd [ &1 A g1 ; -
D ffweg (-2

2 f@2g (p-2)

) f(pt+2g @)

Y fprg (p-2)

Ques # :88

If 1 is the mass of rigid body at anytime 7 and XY, Z
be the components of external force actingalong x, v,z
axis respectively, then equation of the type
>m(x'y'-y'X)=>(x"Y —y'X) represents :

(Here x',y',z'arewrt. C.G.and x, v,z are w.rt origin)

1) motion of translation

2)  motion of rotation

3) Both rotation and translation
4)  None of these

afg el 7T ¢ WX BT o1 TOUs & a5 HE mo§ oaen

X, v,z &7 T frm & FERg 9T gar & A6 HA

X,7.Z &, a8y mx'y'- ') =3 (x'Y —y'X)

UHR hr FHIEROT ad Fal &

(@er x,y'z' C.G. & @& ¢ duT X, y,zHd Tdog & @& §)
D GIGL ]

2) EI;Uﬁ?-r?Iﬁ

3 TUEiaR qur goie st

Y A IS

Ques # :89
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4

Theintegral [ Fdt , where F is a variable force and
0

fime intervalis O to ¢, represents

1)  Finite force on the body

2)  Moment of impulses

3) Impulse

4)  None of these

f

TR THEERT [Fdt Set F U @) ao § au
0

AT 3aue 0 & 12, wefg sar & :

D Segwdf@ass

2 e

3 3maer

R CE R

Ques # :90

The moment of inertia of a right circular solid cone , whose height is h and base is r , about its axis is :

D an
gERyY
40

2) ran
JERIVIS
.20
) foa
JERTVISE
20

PN
2 Mnr?
10 )

1) i ™ 2
C— \M“hr
40

2) 133
JERIVIYS
20

NER
JERTVISE
20

4) 3y
2 Mhr?
.10

Ques # 91

Which is not required for equimomental of two systems :
1) The same impulse

2) The same principal axes

3) The same centre of gravity

4) The same mass

a freprat & w3mgult 8 & forw &/ maeTw wEi e
D) gamer 3maar
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2) FHATT 7T 3767
3) FT Teca
) FHATT gegATT

Ques # :92

Moment of inertia of spherical shell of mass M about diameter , when a and b are the external and internal
radii, is given by :

D M a2+ b2 )

2 2

—
=

a J
2 o a3-p° )
i J}i‘haﬁ_bﬁj
oy a3-03 )
L9 Jl a+b ,J'

4)

( EM”‘*,’fa3+ b3 |
L9J| a-b J

M SEIHATA & TR FIA HT SATH F YT FScareol , STafeh a TUT b 3WF e TUT Hed N
st &, fem e
D :’EMTFaL b2 |

N JII 8.2— DE J
2 (oM a5-b5)

N J,'LES_ bﬂj
3 romy[a3-p3)

|‘~?J"L a+b ,J'
K (o[ a3+p° )

L9 )| a-b )
Ques # :93

Foran imperfect rough sphere , moving from rest down
aplaneinclined atangle ¢ to the horizon , with 4 as

"
coefficient of friction , the condition & < %tan o represents :

1)  Rolling with limited friction
2)  Pure Rolling

3)  Sliding with Rolling

4)  None of these

U QU] TREN e, alfds W o &I W 5 dd W

fasma staer & A 1 3R gedar &, aF dFeey

,,
,u-::%tanaf &Jad FXal o (A L =TT AOTE & )

D dAea avor & oo
2 g oewE
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3 e F /Y Wt

R CE R

Ques # :94

The equation of motion of moving solid cylinder of radius ' b ' inside a hollow cylinder of radius ' a ' fixed with
its horizontal axis with completing other requirements are :

D M@-b)dd = R — Mz cos ¢
2 -

) M(@+b)#? = R — Mg cos¢
3) M(a+b)¢ = R — Mgcos ¢

4) 2
M@-bh)g=R—-Mgcos¢

TE ' b ' AT T AW dee, S F @rae 39, S Bear ' a @, aur s RuR aifasr et W@an @
F HeeT g 161 § I 3 maeasart g et &t ot gora doret dr gefaor ghah :
D ara-b)dgp = R— Mg cos ¢

2 M(a+b)#* = R— Mg cos
3) M(a+b)¢ =R — Mgcos¢
Y M@b)F= R - Mgcosd

Ques # :95

Two unequal smooth spheres are placed one on the top of the other in unstable equilibrium, then after
disturbance , the equation, which governs the separation, is given by : (Here M is the mass of lower sphere
and m is the mass of upper sphere)

1)
[ m Jcos?' d—3cosf+2=0
m+M

2)
[ m Jcosz d—3cos@—-2=0
m+M

3) m

i
:

Jcos3 d+2cos@—-3=0

4)

cost @—2cosB+3=0
m+M

ar AT et M 7 F v gat & ey W areyrh aaaen A @ g, a9 faeq & geara it
FHIFIOT TUFHIT Y FATTord Fcl 8, o=t ganT @ STl § : (<T@ foraret aiveY &7 gegaA et M ar
FU M FTESTATT m §)

1)
[ m Jcos?' f—3cosf+2=0
m+M

2) 4
[ m Jcos‘ d—3cos@—-2=0
m+M

3)
[ m Jcos?' d+2cos@—-3=0
m-M

4)
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[ M Jccszf?—acosf?+3=[}
m+M

Ques # :96

College Lecturer Exam - Mathematics-II

A cylinder rolling without slipping down a rough inclined plane is a dynamic system of type :

1) Holonomic

2) Conservative

3) Non Conservative
4) Non Holonomic

U FT St Y Rwrert & e v w61 g U ad W ewar g,

gl

D greireiifaen

2) gfEr

3) aERfEa

4) At BN fAs

Ques # :97

If 7"and w are kinetic energy and work function of the system
and & represents generalised coordinate, then Lagrange’s &

equation for finite forces In holonomous systemis -
1

b od(ew) ow
dr\ éé) o6
2)
déw) éw

Rl e P
dt\ e6) o6

%) d[ar}ar Bw

dtled ) ce ¢
Y d(er +5T_5u-'
dt\eo ) o6 ée

g Taw w Fdr Fem fr afas 341 o 19 o §
dur @ =aas REene & aad Wl &, dd gesEd
e & O@fag sa & T e 6 gdieoT §

Doodfaw)_aw_
E[ﬁj 86

2 d[at.-“ dw_
R g Py
dt\ 26) a6

3 d(er\ er _ow
E[aé} 20 o6

4) i[&?}r&T:&r
dt\ 26 ) 20 &6

Ques # :98

YR &1 Y s A
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If &, yand @ denote Eulerian angles and wy, w»and
w3 denotes components of total angular velocity of rigid

body about axes fixed in body , then which is not Euler's
geometrical equation :

D" 35 = @sin @ —/sin Gcosg

2) Wy = éCDSI’? + i).'_r}SiIl 5’5111 '?

3wy = g+1ycosh

Vi by +aiy = sinf+y

afg @,y ae @ 3eREd FIT § 3R wy, wydmws s
A T el & @at o U5 & el FIofiT a1 &

Hehl DI odFd dWd b, dF a8 F Sid A

HIIRTA SAfAdT THaoT A8 § ¢

D' sy = @sin @ —sin Bcosg

2) Wy = écos¢+u}sin fsin @

3) 1wy =g+cosd

4) 1y 4y iy = sind+ 1y

Ques # :99

Euler's theorem for motion in three dimensions for a body is related with :
1) Single Translation

2) Single Tranformation

3) Single Rotation

4) None of these

el s 1 Bfaer & arfey Fr s v R A i g6 R 2
1) werer ETeITaROT

2) Cenel wYledVYl

3) vt o

Y geT & S e

Ques # :100

In the motion of a Top which statement is correct about the centre of gravity :
1) one principal moment of inertia vanishes.

2) two principal moments of inertia are equal.

3) three principal moments of inertia are equal.

4) None of these

g A1 A & I Toca Heg & TR A HleT W HYFT T E :
D Seca 1o STHE JTEOT HATC 81 ST & |

2) ST5eq & & WoTE 3TEYT FAT QA R |

3) ST5ca % AT T Tl FAT QI |

4) s O IS

Ques # :101

In the motion of a Top, it's angular velocity about its axis will -
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1) vanish.
2) increase and then decrease from starting to the end.
3) remain constant throughout motion.
4) maximum at t=0.

o T ATA A, THd 38T & AIIET SHAT HI0T 397 -
D ermeramars |

2) URFET H ToaT & AN T H gear ar g |

3) qut 91T 3 1T 2R 1T @ ¥ |

1) t=0 W3TTdA BT & |

Ques # :102

Angular momentum equation for the motion of a top is :

1 .
) fii,a.‘fsm2 @+ Crncos =constant
2) . 2 .

Ay cos” @—Cnsin 6 = constant

3)Ai,:f}c052 &+ Cncos@ = constant
4 .
)A{f?z +i].'f/2 cos? 6)+2cosf=0

arg r arfer & fare Fofiar smept adfiewor e
1)

2)

,fé;i,ff-sin2 6+ Cncosf = 7
Ay cos® 6—Cnsin 6 =3R
3) A cos® 6+ Cncosf =3R
Y A{E:’E +i].'f}2 cos? 6)+2cosf=0

Ques # :103

Ifthe table is :

x= 0.01 0.02 0.03 0.04 0.05 0.06
f(x)=01023 01047 01071 01096 01122 01148

then f'(0.04)is-

1) 0.329
2) 0.254
3) 0.336
4) 0.268
afe aroft §

X = 0.01 0.02 0.03 0.04 0.05 0.06

f(x)= 01023 01047 01071 01096 01122 0.1148
ag f'(0.04) ghW -
1) 0.329
2) 0.254
3) 0.336
4) 0.268
Ques # :104
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if =1, e'=2.72 ¢?=7.39 e3=2000, e*=5460

4
then by Simpson’s 1/3 rule, [exafx IS -
0
1) 52.8733
2) 53.1650
3) 52.6612
4) 53.8733

afr e¥=1 e'=272 e?=7.39, ¢3=20.09 e*=54 60,

1
ad farraa 1/3 oma & [e¥ar &1 AW g
0

1) 52.8733
2) 53.1650
3) 52.6612
4) 53.8733
Ques # :105

Using seven ordinates , by Weddle’s rule

. _
solution of [% , computed valueof log 215
° x
0

1) 0.49975
2) 2.69337
3) 0.69339
4) 0.93362

Wﬁ[—?ﬁﬂﬁéﬁﬂmﬂﬁﬁﬁ
[I'

$Ife T ITATT FT log, 2 &I AT G :

1 0.49975
2) 2.69337
3) 0.69339
4) 0.93362
Ques # :106

Which one of the following is true :
D uo=A+V

2
) LS = %(ﬂw‘?j

3) HO=A-V

Y LS = %[ﬁ—?]

A AdsTaTR:
) o=A+V

2 s 2(a+v)
3 us= A- v

4) v
E 2(& )
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Ques # :107

By the method of false position |, real root of equation
X —2x-5=0 . upto three decimals, is (approx.)

1) 2.089
2) 2.102
3) 1.278
4) 0.683

AT x° —2x-5=0 & adi@ds HI did
ceFed oo Hvar foufa e & ¢ (@emneEr):

1) 2.089
2) 2.102
3) 1.278
4) 0.683
Ques # :108

In Simpson's 1/3 rule , the function f(x) is assumed to be a polynomial of degree :
1) Four

2) Three

3) Two

4) One

ﬁml/3ﬁwﬁ,mf(x)ﬁmmma§qamm%:
) ax

2) de

3) &y

4 wm

Ques # :109

A point P is chosen at random on a straight linein a
continuous interval (a,b)wherea < b , The probability
that it lies ininterval (cd) , a<c<d<bis:

1) (d-c)/(c-a)
2) (d-c)/(d-a)
3) (d-c)/(b-a)
4) (d-c)/(c-b)

Teh Hd el (a,b) 7 UE Te Y@ W faeg P
Arefood § & A1 ST ¢ o6l a<b i 59 fdog &
Fae (c,d), a<c<d<b¥ facgaa gy &1 widdar ¢ :

1) (d-c)/(c-a)
2) (d-c)/(d-a)
3) (d-c)/(b-a)
4) (d-c)/(c-b)
Ques # :110

A line is divided at random into three parts. The chance that they form the sides of a possible triangle , is :
1) 1/9
2) 3/11
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3) 1/4
4) 1/5

U TG AT Tees T A diet it & aréY Srelt § | wenfaa FBsyer i syonait Y e & frw gor smmart

Y FEHATIAT g1l :
1) 1/9
2) 3/11
3) 1/4
4) 1/5

Ques # :111

If A and B are mutually exclusive events and
P(;i UB)=0,then

P(4)
‘DLA 55 e
- ] P(A4)
LA UB) P(4)+ P(B)
%) P(4UB)=P(4)+P(B)-1

9 p4) (P(4)-P(B))
P(4NB)  P(4)

)

Ife A 901 B SREWR 3G gl §
Ha:lr P(AUB) 20, d@F

P(4)
PLAUB] P(B)

’ P(4)
LA UB] P(A)+ P(B)
3) P(4UB)=P(4)+ P(B)-1
9 P(4) (P)-PB)
P(4NB)  P(4)

P

Ques # :112

An unbalanced transportation problem is the one in which :
1) the number of jobs are not equal to number of facilities.

2) the total supply is not equal to total requirement.

3) the total supply is same as total waste.

4) requirement is zero.

Mﬁ,ﬁﬂ'qﬁﬂﬁmﬁ

D) areif i v , glaensit r g & aurat 78 g |
2) Tl et , Tl FIIT & TSR LT el |

3) et qfet, FooT ST F SR M E |

Y AT ET ¥ |

Ques # :113

The assignment problem consists of :
1) a set of n jobs.
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2) set of n facilities.
3) a set of cost.
4) All of these

ook b Eck s
D n i &1 g |

2) n gfaemstt 1 gy |
3) T & §HTAY |

) s A Tl

Ques # :114

The extreme points of feasible region, for Z =4x +3x |
SUbjECttD 3X1+4I"| =24 8x1+5x~. <48 e ] =5 ) =6,

XX ED.EHEI

1) 3‘\ (24 26Y
0,0),(0,5 [ (6,0
00).08). (53] (33 €0

) 4) (24 24)
0,0),(50 |1 (0,6
{ 2 }J{ 2 }Jl q)}?l ? ?J }

3) (21 210
(0.0(06),(50) 3 ),l,,,,,

4) 21 (5 (L3
{DJE}J l\_?:l?) 1 I._‘_E=D).F |‘55:IEJ

Z=4x+3x , 6T 3x+4x <24, 8x +6x, <48,
1 <5,0<6 AR x.0n20 % ©T gEId &8
# A faeg 8

1) (3% (24 26))
00),(0,3), 9=, —,— 1. (60
{ 7 }J{ 1 }J |‘- JSJ :ll ? ?)} { }

2) .f 4‘\ .24 24%
00),(50), | Ll —,— |, (06
{ Ll }J{ Ll }J )} ? Ll ? )} { }

3) {21 21%
wmwﬁ}{ﬁm,l{ J 33)

4) (2121 (5 Y (. 3)
{DJE}J |?J?J 1 L-E:[:IJ:I |‘h5:§)}

Ques # :115

Which of the following is not a major requirement of LPP ?
1) There must be non-negative variables

2) An objective for the firm must exist

3) The problem must be of maximization type

4) Resources must be limited.

Y Nams aHean At e § @ Fi € 77 saFwar i e
D) sromerss @) g1 T

2) 5 1 3227 TAEAT gleTT TIfRT

3) gaEaT 31feas arell gl TR

4) FaTer WA g AT

Ques # :116
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Which one of the following is solved using Hungarian method ?
1) Assignment Problem

2) Transportation Problem

3) Games Problem

4) Unbalanced Transportation Problem

R R A ATl eca T FRTFH IS :
D) orrger gaeam

2) qfageT @HE

3) Qe gEET

4) sraqfera aftags @ee

Ques # :117

If a transportation problem has S rows and 6 columns then degeneracy will exist, if :
1) Total allocated cells =12

2) Total allocated cells =11

3) Total allocated cells =10

4) Total allocated cells =9

afe et aRager @oear & 5 afeaar 3R 6 Fawai 6 geat g aY arqsrsedn Rega g afy
D) et o8 g FifSert = 12
2) oot o731 g5 FIfSEHT = 11
3) gt 18 g FfSaH = 10
Y gt 78 g5 FfSSHT = 9

Ques # :118

Which is true for Two phase method to solve the LPP in phase I for artificial variable :
1) Assign cost -1 to each artificial variable.

2) Assign cost 1 to all other variables.

3) Assign cost 0 to each artificial variable.

4) Assign cost -1 to all other variables.

FA = & fav gfavraey fftr garr R Lana. #t ga F@ A yraer-1 F e s ade
D) 53 A T & amre -1 T Y |

2) 37 gefy TR &Y oIeTeT 1 fAefa Y |

3) 9 HH T H ol 0 AT Y |

4) 317 Fefy TR Y T -1 ATRAT Y |

Ques # :119

Which variable/variables are introduced to convert an LPP into standard form :
1) slack only

2) surplus only

3) slack and/or surplus

4) artificial

TF LULH. ) As &9 & qRafda & F v fFa s/t 1 afgse frarsmarg 2
D) Shaer sgedT e
2) el AT b
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3) SR 2T/ 3NfOFT eh
) i

Ques # :120

A basic feasible solution is said to be degenerate if :
1) Any basic variable in infinite.

2) Atleast one basic variable is zero.

3) Atleast one non-basic variable is zero.

4) No outgoing variable can be selected.

TR FHIT G ITIST Fgl ATl ¢ I :
D &1 3memfy R 3eea grar ¥ |

2) A Y HHF TH AU W LI AT |

3) A A FF T IR MUY W T AT |
4) S T TR T T FAET &Y Fehel |

Ques # :121

The number of dual variables is exactly equal to :
1) The number of primal variables.

2) The number of dual constraints.

3) The number of primal constraints.

4) None of these

gad T AT T AT R AT &
D smem =i e &

2) gda ufaerst S T &

3) sy gfaset fr dear &

4) g1 O 1S E

Ques # :122

The technique for solving an Integer programming problem is known as :
1) Vogel's Technique

2) Wolge Technique

3) Lagrangian multiplier Technique

4) Gomory's Technique

QU HYTHT HHEAT ) ol HTe Y dAhedleh SATeAT SATAT @ :

D) gt aeetten

2) Grest deelle

3) Srarit I[UTeh cTeheileh

1) A Tl

Ques # :123

Which scientist is not related with Transportation problems ?
1) T.C. Koopans

2) F.L. Hitchcock

3) Dantzig

4) Euler
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wleT A1 A aiags GaEat ¥ grafua Agi g :
D & goea

2) U, ud. Erahh

3) SefSrer

4) et

Ques # :124

The number of basic variables in a transportation problem is at the most : ( if m denotes rows and n denotes
columns )

) m+n-1

2) m+n-2

3) m+n

4) m +n -mn

gRags gAEAT 7 3T W F FE FVFaA QAN : IR m IFT FUT n FTEH M gPa A Y)
I)m+n-1

2)m+n-2

3)m+n

4) m + n -mn

Ques # :125

Ques # :126
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Whatis the saddle point of the problem in
Game Theory for a company :

Company Strategies

L nm v
_ | [20 15 12 35
Union 1 |25 14 8 10
Strategies |40 2 10 5
vV |5 4 11 0
1) 15
2) 8
3) 12
4) 0

et FETEN & T A & faguid

TAET A gearor faeg @ ar glar
y -
| Il i v

I 20 15 12 35

T |25 14 8 10
AT 140 20 10 5

vV |- 4 11 0

1) 15
2) 8
3) 12
4) 0
Ques # :127
8 10 9 14
Thevalueofgame |10 11 8 12 |is:
13 12 14 13
1 12
2) 14
3) 13
4) 10
8 10 9 14
T @a & AT : [10 11 8 12
13 12 14 13
1) 12
2) 14
3) 13
4) 10
Ques # :128

Which does not have direct relevence with two person zero sum game .
1) Pure strategy game

2) optimum strategy

3) Mixed Strategy game

4) Single strategy game

ol ST e AT W F et & & o7 Wren woaewr gt w@are 2
D erg gfFa g
2) gsean gfed
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3) At gfea g
4) werer gfod A

Ques # :129

In the case of prohibited assignments problems , the assignment cannot be made in a particular cell, then to
resolve this we put one of them , in restricted cells and this is :

1) very large cost
2) Average cost
3) zero

4) None of these

gyfaeafa fAads gaean #, 6 v fafdse a1 7 Afése 7€) samn a1 gwar de sad Aea &
g G yResua s A @adtagd:

l)qu CE

2) 3red Ao

3) g

) g @ g

Ques # :130

If P(A,fﬁj=% and P(E/A)=% .

then P(4) Isequalto:
(B

1) 7/12

2) 1/12

3) 4/3

4) 3/4

afe P(A/B)=% GENN P(Bj&)=%.

GE] () aXra] gian
1) 7/12

2) 1/12

3) 4/3

4) 3/4
Ques # :131

i P(A)z%,P(B)z% and P(AUB)z%

"B
then propbability, Pb] will be -

1) 1/6
2) 1/2
3) 4/9
4) 3/5
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afg P(A/B)=% GES P(B/A)=%,

P(4) .
GEl () ERACESE] N
1) 1/6
2) 1/2
3) 4/9
4) 3/5
Ques # :132

A coin is tossed six times , then probablity of obtaining heads and tails alternatively is :

1) 12

2) 1/64
3) 1732
4) 116

T fAFHT &: T 3OTAT AT &, 99 Thled? T A = AT 97 9red w3t H wiidwdar g :

1) 1/2
2) 1/64
3) 1/32
4) 1/16
Ques # :133

For Poisson distribution , recurrence relation will be : (where m is parameter)

b P(x+1)=—_P(x)
X+

? P(x+1) = P(x)
X

2 Pr-1)=—"1P(x)
X+

D P(x-1)="px +1)
X

S AL I‘EI gy ol il geol & faT gla”: ( SIET m YTl %)
D P(x+1)=LIP(x)
X+

2 P(x+1)=Mp(x)
X

3) px-1)= ™ P()
X+

Y px—1)="p(x +1)
X

Ques # :134

If X is a random variable having it's p.d.f. as f(x) , then E(x) is called :
1) Arithmetic Mean

2) Geometric Mean

3) Harmonic Mean

4) First Quartile

IfE X tF Iefees TX ¢, AT nedr geed Bale (x) § , 99 E(x) FEATA :
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D) gareax Arey
2) oitear ATE
3) grcHS ATy
4) gus aqds

Ques # :135

Which one of the following is true :

D) var(x + x,) = var(x) + var(x,)

2) var(x; + x,)=var(x;) + var(x, ) + 2cov(x. x,)
3) var(x; + x, )= var(x;) — var(x, )

4) var{xl + x:) = VBI(X1)-V3T(x:]

ICrok R ok el %’ :

1) var(x +x,)= var(x) + var(x,)

2) var(x; + x,)=var(x;) + var(x, ) + 2 cov(x, X, )
3) var(x;, + x,)= var(x;) — var(x,)

4) var(x; + x,) = var(x; ).var(x, )

Ques # :136
The moment generating function of a random variable

X, having probability function f(x) is given by
(continous distnbution)

2 > & f(x)
all x

2) > e f(x)
al x

D e f(x)dx

Vo [ (0

TmeRos W X, BaF B f(x) wlkwar v ¢
& OIS B foldel YR 8T ST & (§dd ded)

D > & f (%)
Fafrx

2) > e f(x)
Tt x

) [e™f ()ae

4) [e* f(x)dx

Ques # :137

Moment of Inertia of the ellipsoid

3l 7 Bl

i Y + z_ =1 about x-axisis:
4 0 16
1 25
) —M
4
2) SM
3
) EM
5
4) 4M
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Sregas LY 2w xaw
4 0 16
& W& SAscd IO §
25
b —AM
4
2) 5M
3
) B
5
4) 40
Ques # :138

Which statement is correct for Binomial distribution :
1) meanisnpq

2) varianceisnp
3) moment generating function is (g+pe!)"

4) characteristic function is (g-pe')"

gRugdeaF RvFT T FUT TN :
1) #re=g npq g1 &

2) WEROT np BT &

3) gviees wed (g+pe')” grar @
4) sfarenfEoes waa (gpe')” 2

Ques # :139

lf X and Y are independent, the value of
regression coefficient Byx is equal to -

) 1
2) 0
3) -1

4)  any negative value

Ife X gor Y T9a+7 &,

d9 HHAARCTAONS PByx & A b
) 1
2) 0
3) -1

1) 1S off oIS Tt

Ques # :140

Which one of the following is true :
Do<Ex)y<1

2) 1< E(X) <1
3) -1=E(x) =1
4) 0<E(X) <

fﬁﬁ'ﬁ"@'ﬂﬁﬁ'm'ﬂ?ﬂ'%:
D o< B <1
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2) 1< E(X) <1
3) -1<E(X) <1
4) 0<E(X)<w®

Ques # :141

What is range of correlation coefficient ?
1) Ofo =

2)0to 1

3)-1to1

4)-1t00

HEHAY IOTF Y WH FATE ?
DOH

2oa1

daa

D1do

Ques # :142

First approximated value of £(x)=0 by Regula
Falsi Methodis given by - [where f(x)f(x)<0]
Do atn) [ f(e)]
| FCxa) | +] f e
2 L))
T ] )|
3) o+ (o —x) [ ()]
| FCxa) | +] fOe)]
4) X+ (2 —xq)| fx) |
| fa) | +] fOa)]

Frear feufa fafer ganr o) =01 vouA

Afecdcheed AT BN 61 £ () () <0
D, Catn) )l
| f(x) | +] x|
2) L Ga-x) )
TG [+ )|
3) o+ (2 —x)| f(59) |
| fa) | +] f ()]
4) o+ (36 —2q) | Fx2) |
| FCx) | +] F e

Ques # :143

-

The locus of F(a}z[]:ti(a}zﬂ Is called :
el

1) involute

2) envelope

3) evolute

4) osculating plane

F(a}:quiF(a}:U & fdegue FHEardr ¢
cal
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1) geraeaE
2 3™
3) Shogol
4) 3o el

Ques # :144

In a metric space , every singleton set is :
1) closed

2) open

3) Neither closed nor open

4) open as well as closed

forelt gt aaAfle & 9+ vher AT AT :
D ger

2)1%303

3) ar ar fagd ik o & v

4) faga aur Gad art

Ques # :145

The curvature along the curve

?r':(z:-ﬁ)éﬁsﬁ%ﬂz: +F)e?
IS given by -

1) =+
2) =

3) — =

4)  Noneofthese

aF X=(3—-1)g+3 e +(3t+)e;
& dehal 59 YK & Sl b
D ¥xx" X

| X [
2) }_;:
| XXX |
3 e —
) | X XX |

2
4 sAH F TG A6

Ques # :146
Principal normals at consecutive points do not intersect unless :
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Dr=0

2) ¥=0

3) ;—}T”=¢]

4 .
n(sy)=0

YH@ Ao HATTA g3t o et yfaede Fa 9 a Far e :

) =0

2) k=0

3) ;—JT”=EJ
D f(sy)=0
Ques # :147

The nth divided difference of a polynomial of degree n are :
1) non-negative

2)0

3) constant

4) None of these

nma?agtlaaﬂnaﬁ’ﬁmﬁaaim%:

D 3R womeas
2) 0

3) 37e¢
4) gerat & o o7t

Ques # :148

T a2
Whatis the value of [ e™** dx using Gamma function:

0
1
) 1 (6
7 Ylog2

2

) 1 T
6 Ylog2

3 2

) ElogZ
2

4)
E ogl
z

wwa?mmﬁ_[e‘g’”zdr T AT T E

0
1
) 116
7 Ylog2
2
) 1 T
6 Y log2

3) Elogz
2
4
) E ogl
T
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Ques # :149

Product of inertia of a circular quadrant is :
D Ma®

ir
2) Ma’

2T
3) Ma?

T
4) 2Ma*

T

et T Ig T OTeT 3T
D Ma’

2
2) Ma’

27
3) Ma?

:T T
4) 2 Ma-

T

Ques # :150

If x,, = (—1)”2”n_1:n =1.2,... with probabilities

p,=27", then E(X)is:

It x, =(-1)"2"n"",n=1,2,... , TIfEHar
p,=2"7" , a9 E(X) & :

1 I
ol
2
2 s
s
n
3) log(2)

4 s
gt
4
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