MATHEMATICS

The function f defined on the interval [-1, 1] as :

f0) = { x, whenx i.s irrgtional
0, when x is rational -
is continuous at
@ 0 (b)) 1 c© -1,1 (d) None of these

Let <f_> be a sequence of real-valued functions defined on the closed and bounded interval
[a, b] and let f € R[a, b] forn=1,2,3....

If <f > converges uniformly to the function f defined on [a, b] and f € R[a, b], then
b

jf(x) dx is equal to
a
b b
(a) lim | f (x) dx (b) lim | f (x)dx
n— —o n— o
a a
a
(© lim | f (x)dx (d) None of these
n— oo
b

If f is bounded on [a, b] and p is a partition of [a, b], then

lim U (p,f)is:
IPIl—0
b -b b
(a) ff (b) ff (©) Jf (d) None of these
—a —a a
Let f € R [a, b], then there exists a number p lying between the bounds m and M of f such
b
that ff(x) dx is equal to
a
(@) wa+b) (b) a-b) () wb-a) (d) wa@-b)

If the function f is defined on the interval [-1, 1] as

o1
f(x):{ X2 sin 3, forx#0

0 , forx=0
then fis :
(a) unbounded (b)  uniformly continuous
(c) not continuous (d) None of these
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NG
A [—1, 1] T Bl f e aftnfya 2 -
x, SEfeh x UT@HT B
f<X>={ 0, wEfh x ot 3
e f e o A 2
(@ 0 b) 1 © -1,1 (d) T 9 fopet w T

T TN <f > TR T % HoTl 1 IFIsHH 96 TSI T [a, b] T ARATT 2 a1
f e R[a,bl,n=1,2,3....9% <f > B R, T T [a, b] T IRWINT B, THAAW AFHNA

b
A1 8 a7 f € Ra, b]aaff(x)dxﬁmaswéz

b b
(a) lim ffn(x) dx (b) lim J f (x) dx
© tim [0 @ AR
b
¢ £, [a, b] W INETRIA & 31K p [a, b] 1 fawH 8, 79
lim U(p,fH7
IPll =0
b b b
@ | o © |t @ A

b
m?ﬁﬁueR[a,b]aaféséaﬁmaﬁIMésaﬁaqaaﬁ@wﬁﬁ%%ff(x)dxﬁmés
TR
(a) Wa+b) (b) Wa-b) (c) wb-a (d wa-b)

Ife wetd £ 30 [—1, 1] R e ufenfya 2

1
xzsm;, Jefeh x 2 0

f(x) =
0 , SEfhx=0
qafg
(a) IMEG (b) THEAH T H TAq
(c) Hdd el d) TTH RIS T
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10.

11.

12.

13.

If A and A, are measurable subsets of [a, b], then
(@) Neither A; U A, nor A; N A, are measurable
(b) A, M A, is not measurable

(c) A, UA, is not measurable

(d) both A, UA,and A; N A, are measurable

If f is measurable, then £l is
(a) not measurable (b) discontinuous
(c) measurable (d) not uniformly continuous

Iff(x):{i , when0<x<1

9 , whenx=0

then fis

(a) Lebesgue integrable on [0, 1]

(b) Not Lebesgue integrable on [0, 1]
(c) Reimann-integrable on [0, 1]

(d) None of these

Every closed subset of a compact metric space is
(a) Compact (b) Bounded
(c) Complete (d) None of these

Let X =[0, 1] and (X, d) be a discrete space then the subset

11 .
A= {1, 25 Foeeeess } 18
(a) notclosed (b) unbounded
(c) not compact (d) Everyone of these

If W, and W, are subspaces of the vector space V(F), then which of the following sets
always forms a subspace of V ?

(@ W,uWw, b)) W, nW,

© W, -W, (d V-W,

If o, and o, are two vectors of the vector space V(F) and a, b € F, then the set of vectors
S={a,;, a,, ao; + bat,} is

(a) linearly independent (b) linearly dependent

(c) Dbasis of V(F) (d) linear span of S is V(F)

The dimension of the vector space spanned by the vectors : (1, 0, 2, 0), (2, 3, 1, —1),
(1,1,1,1),(0, 0,0, 4) over the field of real numbers is

(@ 1 b)) 2

(c) 4 d 3
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10.

11.

12.

13.

Al A, T A, IR [a, b] o F IT6T= &, 7
(a) TAWA UA,TEA NA,TIE |

(b) A NA,TITEE |

© A/ UA,TITER |

d) A UA,TA NA, THIEHIZ |

Ife fo g, a9 Ifl 2

(a) WA (b) 3TEAq

(¢ = (d) THHEH €9 H Fdq T8l
1

A f) = o , e 0<x<1
9 , JEfhx=0

Wf%:

(@) [0, 1] R ST THTHAT
(b) [0, 1] T AST THIHA T &
(c) [0, 1] {HA-gahe-H T

(d) T HE T

Teh TEd glich T 1 T S SUET=E 2

(a) W&d (b) UNEd

(c) &=l (d) T HE AL
umi%ﬁxz[o,1]6(X,d)@%%aﬁwf§%,aamga€m:{l,%,% ....... }%
(a) QR (b) TiETed &l

(c) §gd &l (d) FTHEIIH

ale W, a W, GieRt §afE V(F) i uemisal &, 7o T 8§ § 9 91 9= "ed V sl 3uanfy
AT 2 ?

@ W, uW, b W,NW,

© W,-W, d V-W,

e o, T o, Gew TAMY V(F) % G WU § 9T a, b € F, q9 Glewl *1 af=d
S = {ay, 0, a; +ba} B

(a) USRHTdd: T (b) THHTAd: T

(c)  V(F) %I 3R (d) S e foegfa V() 2 |

IrEfareh HEATST % & WA ¢ (1,0,2,0), (2,3, 1,-1),(1, 1,1, 1) (0, 0,0, 4) ¥ foqa
Tfeer-gmfy i fom =1 2 -

(@ 1 (b) 2
(c) 4 (d 3
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14.

15.

16.

17.

18.

19.

20.

Let T be a linear transformation from a vector space U(F) to vector space V(F). Then
@ T(-P)=T()-TP), Vo, B e U

b)) TFw)=0o,Voe U

(c) T(0)#0, where 0 on both sides is the zero vector of U.

d TOGw = % T(a), (Vo e U)

The rank of the linear transformation

T : R? = R3, defined by

T(a,b)=(a—b,b—a,-a)

is :

(@ 2 (b) 3

(¢ 0 d 1

If u=3t2+5t—3 and v = 6t> + 10t — 5 are two vectors of a vector space v, then u and v are
(a) basis of a vector space (b) linearly independent

(c) linearly dependent (d) None of the above

The dimension of a vector space V of all scalar matrices of type n X n is

(@ 0 (b) n

(¢) nxn @ 1

The matrix of linear transformation
T : R?2 = R?, defined by
T(x, y) = (4x — 2y, 2x + y), with respect to the basis B = {(1, 0), (0, 1)} is

N o
(a) 5 1 (b) 1
{4—2} {4 1}
© 1 2 @ 2 2
ab
IfU1={[ ]a,beR}and
00

a0
U, = {[ } ta,ce R} be the two subspaces of the vector space of all the 2 X 2 matrices

c O
on the field of real numbers then dim(U, + U,) is
(@ 1 (b) 2
() 3 d 4

If f and g be bounded functions defined on [a, b] and let p be any partition of [a, b], then
which of the following is true ?

(@ U, f+g<Up,f)+Up,g
(b) U(p, f+g)=U(p, )+ U(p, g

() U(p,f+g) <L(p, )+ L(p, g
(d) None of the above
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14. AHT T U Hiew gai¥ U(F) 4 gfest gaf¥ V(F) 7 W&E TR 7, a9
(@ T(a—-P)=T(x)-TP),Va,Ppe U
b) T =o,Voe U
(c) T(0)# 0, &l T gHI 3T T 0, U 1 I Tl 7 |

d TOGw = % T(o), (Vo e U)

15. g ®U=0 T : R2 — R3, S
T(a,b) = (a—b, b —a, —a) T URAINA &, Hi Hifc =2 :
(@ 2 (b) 3
© 0 @ 1

16. Ifeu=32+5t-3aAMVv=62+10t— 5 TH AT THF vH S Flex 3, a9 u ARV & :

(a) U Hfcy THfY T TR (b) TehHTdd: W&dd

(c) UehdTdd: Tad (d) 39U H T IS &I
17. nx n YR % et 37fey TTegEl & Tg== & 5= gufy afew v & fam g

@ 0 (b) n

(c) nxn d 1

18. T(x, y) = (4x — 2y, 2x + y) & g1y Waeh ®I=R0T T : R2 — R2 &1 38R B = {(1, 0),
(0, 1)} % HTIET ITTYE B

4 2 4 2
@ {2 1} ® {—2 1}
4 2 41
© [1 2} @ {2—2}
ab
19. WU1={[OO}:a,beR}H

0
UZ:{al }:a,ce R}Wﬁ%ﬂ'we»ﬁ% & T At 2 x 2 SR o Aiw-THY & Iu-

c O
Ty 7, a@ fomm (U, + U,) B
(@ 1 (b)) 2
(c 3 (d 4
20. IfEf g [a, b] W uRiyd ufag e & 9T p, [a, b] T HIg fOWH & a8 =1 § F & @1
TR ?

(@ U, f+g)<Up, )+ U, g
(b) U, f+g)=Up, )+ U, g
(© Up,f+g)<L(p, ") +Lp, g
(d) ST | T HIS T8
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21.

22.

23.

24.

25.

26.

27.

28.

29.

Two eigen values of a 3 X 3 non-singular matrix are 2 and 3. If the sum of products of two
eigen values taken at a time is 11 then the characteristic equation of the matrix is

(@ A -5A%2+61=0 b)) AM-6A2+11L-6=0
() AM+6A2-11L+6=0 (d AM-42\2+1+6=0
The quadratic form
x2 +y? + 3xy
can be reduced to the canonical form :
52 12 52 32
(a) 5 X+ 5)(:2 (b) 5 X1 — 5)(:2
12 32 12 52
(C) - Exl + 5)(:2 (d) - Exl + 5)('2
Which of the following series in R is not uniformly convergent ?
< COS NX < COS NX
)y b )y
@ Jn ®) L T m
< COS NX < COS NX
© X =5 @ X = p>l
At x =1, the function :
n
— lim oo
f(x)_n—>°°1+xnex’vx6[0’ )
(a) 1is continuous (b) is uniformly continuous
(¢) has discontinuity of first kind (d) has discontinuity of second kind

The directional derivative of the surface x* — 5y? + 2z2 = 12 at the point (3, 1, 2) in the

o AN
direction of the vector (i + j + k) is

1 2

(a) NE (b) 3
4

© 3 (d) N

The order of the element 4 in the group [{0, 1, 2, 3,4, 5}, +,] is:

(@ 1 (b)) 2
(c 3 d 4
If in aring (R, +, -), x> = x, Vx € R then (x + x) is

(@) x* b) 0
() —x (d -2x

The generators of the multiplicative cyclic group {1, ®, ®*}, where ® is the cube root of
unity are

() 1and ® (b) ®and &?

(c) 1and (d) only ®

A subgroup H of a group G is normal if and only if

(@) xHx!=xx'H,Vxe G (b) x'Hx=Hxx!,Vxe G
(¢) xHx'=H,Vxe G (d x*Hx!'=Hx’,Vxe G
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21.

22,

23.

24.

25.

26.

27.

28.

29.

T 3 x 3 AT g & ¢ AT U 29 3 7 | I v Tmg W o fiyemefors ol
TUF%E! 1 I 11 8 T TG 1 Jfcreriores Tt

(a) A —5A2+61=0 (b) M-6A2+11A-6=0
(©) M+6A2-11A+6=0 (d) AM—dAN2+A+6=0
f?;{EITHW:xZ+y2+3xy
o T foenot ®v 4§ wfogd fram ST g 2

5 1 5 3
(a) 5x%+§x§ (b) Ex?—zxg

1 3 1 5
(©) —Exf+§x§ (d) —Ex%+§x§
fr=fafga 9 9 9 & 9oft R § TehaaH w9 8 e T8 2 2

> COS nx > COS nx
() nZ=:1 - (b) HZ::I 32

x COS nx > COS nx
© X =5 @ X = p>l

%o : f(x) = lim

n T4 er VA E [0, ), x= TR

(a) ¥adg | (b) THEHH & H Feq 2 |
(c) TUH bR <hl ITEddl &A1 2 | @) fedfi= TR sEaaT @ # |
782 - S5y2+ 222 = 123 fog (3, 1, 2) wafem (1 + | + k) i feran & femreneh areepers @ :
1 2
(a) NG (b) N
4
© 3 @ 7
TR ({0, 1,2,3,4,5), +] FHGRH 4 HI I 2 :
(@ 1 b)) 2
() 3 d 4
I ae™ (R, +, )™ x2=x,Vxe R, a8 (x + 1) 8
(@ x? b 0
© —x d -2x
UHTCh <3h T8 {1, o, 0?), & T o 313 T &, S &
(@ 19w b)) odo?
) 19w d) HIA o
THE G 1 15 ITTHE H a9 37 hael a9 & A= ITEHg g Jaih
() xHx'!'=xx'H,Vxe G (b) x'Hx=Hw!,Vxe G
(¢) xHx!'=H,Vxe G (d) x?Hx!'=Hx3 Vxe G
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30.

31.

32.

33.

34.

3s.

36.

37.

38.

A division ring is

(a) afield

(b) an integral domain

(c) aring with division as one operation
(d) None of the above

If H is a normal subgroup of a finite group G and O(G/H) = 3, O(G) = 12 then O(H) is

(@ 4 (b) 3
(¢ 2 d 1
If x, y are elements of a group G and O(y) = 3, then O(x y x°!) is
(@ 1 (b) 2
(¢ 3 d 5
Every finite group is isomorphic to which of the following ?
(a) an abelian group (b) apermutation group
(c) acyclic group (d) the group (Z, +)
The value of —— f & 4

e value of 5~ S dzis

|zl =3

(@) e (b) 2mie?
(c) 2mie’ d) e?

If f(z) is an analytic function of z and if f'(z) is continuous within and on a closed contour

C, then $f(z) dz is equal to
C

(a) 2m (b) m (c) %Tci d O

The bilinear transformation, which maps the points z = 1, 0, —1 of z-plane into the points
o =1, 0 and —i, respectively, of the m-plane, is

1
() o=3iz (b) o=iz
1
(c) w=-iz d o= ) iz
The value of J x2s1n = d is
x*+9

0

(@ e b) F¢ © me?d d) 7ed
3z+4

The value of f 22z + 1) dz,

C
where C is the circle Izl = 1, is
(a) 2mi (b)) 4 (¢) 3mi d -4
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30.

31.

32.

33.

34.

3s.

36.

37.

38.

e forvToTes 97 BT 8

(a) U&= (b) T UTifehd ST
(c) WIS Gfshal o G1Y Teh a1 (d) I9UH | T i TEI
Ife H foreft aftfira g G 1 SEmaT=1 398Hg 2 94T O(G/H) = 3, O(G) = 12 8 @8 O(H) &
(@ 4 (b) 3
() 2 d 1
I x, y P T G T E W@ O(y) =38, T O(x y x 1) B
(@ 1 (b) 2
(© 3 d 5
T afifird g f 1 @ fored qearii 2 2
(a) eh 3ATsiel Tg (b) T THH= HHE
(c) Ueh <shid HHE d) (Z, +) 9

1 e’
om | 7o dzFIAER

|zl =3

(@) e (b) 2mie?
(c) 2mie’ d) e?

Ife f(z), z 1 Tovailies B B AT £'(z) Th 9@ C & FHR JAUT e Hq 2, aajgf(z)dz
C

T 8

(a) 2m (b) mi (c) %Tci d O

fatelf war=a, S foh 2-aet o fomgati z = 1, 0, -1 %l -0 % fog3ll w =1, 0, —i ¥ A
ffaba s g, 8

@ w=3iz ® o=iz

) w=-iz (d) co=—§iz

[}

xsin x
J 2, o WFAH H
0
() g e (b) g &3 © me3 d) e
3z+4

SLL T fz(22+1)dzamm’
C
SRIRCTdlzl=17%, 7

(a) 2m (b) 4 (c) 3m a 4
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39.

40.

41.

42.

43.

44.

45.

46.

The theorem :

“A bounded entire function is constant”.

is named after which of the following mathematician ?

(a) Cauchy (b) Schwarz
(c) Liouville (d) Morera

The value of the integral

e2z
J ) dz, where C is the circle Izl = 2, is

(z+

C

8 8
(@) 3 e (b) 3 e 2
(c) 8mie? (d) 8mie?

e z—1)\ m.
The locus of the complex number satisfying arg ,+1)=31sa
(a) straight line (b) circle
(c) parabola (d) hyperbola
In the Argand diagram the point z satisfying |z + 5I2 + |z — 5| = 75 lies on
(a) acircle (b) anellipse
(c) ahyperbola (d) astraight line
. dow
— ) =.
If ® = f(re'”), then 4, 18
d d
(a) (cos O +isin0)5” (b)  (sin 6 +icos 0)5°
d d

(c) (sinB—icos )5 (@) (cos 6 —isin6)5

. . o ) 5z+4
The fixed points of the bilinear transformation ® = ,+5 are
(a 2,2 (b) 2,2i
() -2,-3 (d —4,-5

. . . 1 . . .
Laurent’s series expansion of the function [_,n the region 1<zl is

= 1 1
@ -X - b) 2 Ta+
oo 1 oo
(©) —IEO o (d) H§OZ“

dz . .. .
Value of jg m, where C is the unit circle, is
C

(@ 1 (b) 21
() -2i d O

Series-A 12
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39. WY :

fadafranbagsamag ¢

(a) <hI (b) VTS

(c) eferet (d) ARG
40. GHTHEA

2z .
J(Zi 57 4z, TR TC T 121 =2, F1777 2

C
(a) %ni e (b) % i e 72
(c) 8mie? (d) S8mie?
41. arg@;D 21 TR 0 ATl wfty wen 1 fig-Y 3, T
(a) Wi@ﬂ b) &
(c) Yl (d IR IC NP
42. ATE-FAH Iz + 512 + 1z - 517 = 75 %1 T8 T A1 foreg 7 FATeTRaa sk R feq 2
(@) ThId (b)) T é'dﬂﬁ
(c) U Afqwaer (d) T oA @
43. AT o =f(re®), T i—‘;’%
(@) (cos O +1isin e)%_cro (b) (sin®+1cos 9)%—?
(c) (sin@®—1icos e)%_cro (d) (cosB—1isin G)aa—(f

44. WW@:SZZ:; o Frra (Treere) fag 2

@ 2,-2 (b) 2,2i
© -2,-3 d) -4,-5

4. éa1<|z|ﬁwiaﬂaﬁr¢;avﬁﬁﬁwnﬁm%:

1 © ]
(a) _nZO zn (b) n§0 T 1
1 T n
(©) —go ey @ Xz
46 jg dz HAE, THRCIFEIAR, & :
) : 244
(@ 1 () 2i
(c) =2i d o0
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47.

48.

49.

50.

S1.

52.

53.

In the Taylor’s series expansion of f(z) = log.z about the point z = 1, the co-efficient of
(z-1)*is

1
@ 1 b -
1 1
(C) 4 (d) 4
. . : : 1+i . :
The image of the region Iz — il < 2 under the mapping ® = b+l in the ®-plane is
(a) u<v (b) 2u<v+1
) u+vgl d 2v-2u+1<0

Let m be a positive integer and x, y be integers then which of the following is not true :
(a) (x+y)modm=(xmod m+ymodm)modm

(b) (x—y)mod m = (x mod m + (-y mod m)) mod m

(¢) (x-y)modm = ((x mod m) (y mod m)) mod m

(d (x—y)modm = (x mod m - (—y mod m)) mod m

9z + 1
The residue at the simple pole z =i of the function f(z) = zxl is
3 +7z
(a) 5i (b) -5i
(¢ -10i (d) 10i
Solution of the differential equation
MD-D'-1)(D-D'-2)z=e*VYis:
1
(@) y=e"d(y+x)+eXy(y+x) +§e2x—y
1
(b) y=e oy +x) +e X yly+x)+5e Y
1
(©) y=e oy -x) +e > yly-—x)+5eX Y
1
(d) y=e"d(y—x)+e*yly—x) _§e2X—y
Particular integral of the differential equation :
(D2 -4D + 4)y =xe*is
1 1
(a) ng e2x (b) gx4 er
(c) lx e2x (d) l)c3 e2x
4 6
Solution of the differential equation
dy x+2y-3.
dx " 2x+y-3"%
(@ x-y+2=a(x+y)? b) x+y-2=akx-y)’
() x+y-2=a(x+y)’ (d x+y+2=akx-y)?

where ‘a’ is an arbitrary constant.
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47.

48.

49.

50.

51.

52,

53.

g 2 = 1 Wf(z) = log,z 3 T Avft R & (2 — 1)* o1 077 &

(@ 1 ®) =
1 1

© 7 Gy

Erf?rf%lErUT0):li:iiléﬁ?;{mﬁalz—iKZ%TmﬂF{ﬁﬁﬁﬁﬁ%:

(@ u<v (b) 2u<v+l1

(c) u+vgl d 2v-2u+1<0

T T m IS GFTeHeh qUiTeh § T x, y IUTIeh & a8 fefetiad | & o9 &1 9cd 721 8 ?
() (x+y)modm=(xmodm+ymodm)modm

(b) (x—y)mod m = (x mod m + (-y) mod m) mod m

(¢) (x-y)modm = ((x mod m) (y mod m)) mod m

(d) (x—y)modm = (x mod m - (—y mod m)) mod m

Wf(z):jfjiﬁsmwgapimmé

(a) i (b) -5i
(c) -—10i (d) 10i
bl THIHT

(D-D'-1)(D-D'-2)z=e> Y HIEAR
(a) Y=ex¢(y+x)+ezx\|1(y+x)+%e2x—y
(b) y=eFd(y +x)+eFy(y +x) +%e2x—y
© y=ero(y-x) +e P yly-x) +%e2x—y
(d) Y=ex(b(y—x)+ezx\|f(y—x)—%e2x—y

HAahe THIH
(D2 - 4D + 4)y = x ¢2* 1 T THTRH 2

1 1
(a) 8x2 er (b) gx4 er
() l 2x (d) 13 2x
c) gxe 65 ¢©
ITIhed GHIHT
dy x+2y-3
b=ty 3T Eae
(a) x—y+2=a(x+y)2 (b) x+y—2=a(x—y)3
() x+y-2=a(x+y) (d x+y+2=a(x-y)*

&1 W ‘a’ Teh W =N 2 |
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54. General solution of partial differential equation :
Y-2)p+@x-y)q=z-xis

@ Ox+y+z y*+2xy)=0 (b) dx+y+z,x>+2yz)=0
) Ox+y+z y*+2x2)=0 (d) ox+y+z, x>+2xy)=0
pY)
55. The general solution of the partial differential equation F ;y =x + y is of the form
1 1
(@) Fxy(x+y)+Fx) +G(y) (b)  Zxy(x+y) + F(x) - G(y)
1 1 X
(©  Fxy(x—y) +Fx) + G(y) (d)  Fxy(x-y) +Flxy) - G@
56. Solution of the partial differential equation pq +p + q=01s
(@ z=ax+T, -y+b () z=ar+T--y+b
= “—y+b d z= “—y+b
(c) z=ax—7 v+ (d) z=ax+7 5 v+
57. Solution of the partial differential equation z2 = 1 + p? + g2 is
y+ax+c G ytax+c
= h b = h
(@) z=cos \/1Ta2 (b) z=cos \/1Ta2

ytax+c yt+tax+c

(C) z = sinh m (d) Z = cosh m

58. The integral surface satisfying the partial differential equation

) )
8_)Zc + 72 8_3Z/ = 0 and passing through the straight line x =1,y =z s

(a) ()c—l)z+22:y2 (b) (y—z)x+x2:1

(©) (x—l)z2+z:y (d) x2+y2—22:1
59. Singular solution of the differential equation y = xy' — (y')? is

() x*=4y (b) x=4y?

(© y*=4x d x=y

60. Letu(x, y) = f(xe¥) + g(y? cosy), where f and g are infinitely differentiable functions, then
the partial differential equation of minimum order satisfied by u(x, y) is
(a) U+, =u, (b) U+, =,

(©) Uy, =X, =u (d) Uy — XU, = XU

61. The solution of the differential equation (xy? + x) dx + (yx? + y)dy = 0 is
(@) (%+1) (y2+ H=C b)) x*+1 :C(y2+ 1)
() x*+y*=C (d x*-y?*=C
where C is an arbitrary constant.

62. The value of A *9)is
(a) eSn(e3x + 5) (b) (eSn _ 1) eSx +5
(C) (C _ 1)3n eSx +5 (d) (63 _ 1)n e3x +5
Series-A 16 SPU-28



54.

SS.

56.

57.

58.

59.

60.

61.

62.

TR 3Taehed THIHIT

(y—2)p+(x—y) q=2z—x % AT &A &

(@ Ox+y+z y>+2xy)=0 b)) Ox+y+z, x*+2yz)=0
() ¢(x+y+z,y2+2xz)=0 (d) ¢(x+y+z,x2+2xy)=0

2
aﬁsﬁmawaﬁwai—azyzﬁy%wwwaﬂw%

1 1
(@) Fxy(x+y)+Fx) +G(y) (b)  Zxy(x+y) + F(x) - G(y)

1 1 X
(©)  Fxy(x—y) +Fx) + G(y) (d)  Fxy(x—y)+Fxy)- G@
AT 3Teehed THIRUT pq + p + q = 0 BT EA 8
(a) z:ax+1iay+b (b) z:ax+1iay+b

a
(c) z:ax—1+ay+b (d) z:ax+1+2ay+b
FITR1eh 37aehe] GHIHN 22 = | + p? + > HI &A &
y+ax+c G ytax+c

(a) z = cosh ’\/Taz (b) z = cosh 1 ’\/Taz
(©) z:sinh% (d) z:cosh%

afﬁzra;mﬂw%+z2g—§=oaﬁwmwww%@x=1,y=zé§aﬁ

1T FHThS I8 (Fd8) & -

@ G-Dz+z2=y? b (y-z)x+x=1
(©) (x—l)z2+z:y (d) x2+y2—22:1
3Feehet HHIHTT y = xy' — (y')? o1 foifer &1 2

(@) x*=4y (b) x=4y?

) y*=4x d x*=y

HET u(x, y) = f(xe) + g(y? cosy), &l W f I g 3=Id: ahe1a BoH & | u(, y) g F=F,
ITqH hife T I SHThel THIHWT § :
(a) U, +xu, =u, (b) Uy

(©) U, =X, =u (d) Uy — XU = XU,

Fraehel FHISHTT (xy2 + x) dx + (ya2 + y)dy = 0 T & &

+ Xu . =xu,

@ @W+)F*+1)=C b) x*+1=CHy*+1)
() x*+y*=C d x*-y?=C
&l W C Teh Wfos IR R |

An(e3x+5)q;'[m:[%:

(a) e3»n(e3)c+5) (b) (eSn_ 1) e3»x+5
(C) (C— 1)3n e3x+ 5 (d) (63 _ 1)n e3x +5

SPU-28 17 Series-A



63. If f(0) =-3, f(1) = 6, f(2) = 8 and f(3) = 12, then A3f(0) is

(a)
(©)

3
6

(b)
(d)

5
9

64. In solving a system of non-homogeneous linear equations AX = B by Gauss-elimination
method the co-efficient matrix A is reduced to

an upper triangular matrix

(b)
(d)

a lower triangular matrix

a scalar matrix

65. Given the following values of f(x) and f'(x) in the following table :

The value of f(0.5) by using Hermite interpolation is

(a) adiagonal matrix
()
x | f(x) | ')
-1 1 -5
0 1 1
1 3 7

11

(@ g
3

© 3

b

(b)
(d)

0 |— oot

66. In the evaluation of f f(x) dx by Simpson’s one-third rule, the curve y = f(x) is assumed as

(a) circle (b)
(c) hyperbola (d)
67. The order of convergence in Newton-Raphson method for solving f(x) = 0 is
(@ 1 (b)
) 3 (d)

68. The extremum of the functional

1

a

I= J (y'? + 12xy) dx, satisfying the conditions

0

y(0)=0and y(1)=11s

o
(a) y=sm2(2)

©

y=x

3

(b)
(d)

parabola
line segment

2
4

1(2 ._j

y =5 x° +sin
. X

y = sin’5

X

9
69. The extremals of the functional J (3x — y)y dx that satisfy the conditions y(1) =1, y(3) = 5

are .
(a)
(©

Series-A

two
one

1

18

(b)
(d)

infinite
none
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63.

64.

65.

66.

67.

68.

69.

Ife £(0) = -3, (1) = 6, £(2) = 8 I £(3) = 12, d& A3f(0) HTHH &

(@ 3 (b) 5

) 6 @ 9

e -faetm fafy @ srawmft Was Txftrtor 9™ AX = B %1 5 i o folC UMk 3718 i
freferfiaa smeyg ® wuria forn Smar & -

(a) ool arrege (b) = Prysfa smegg
(c) U Py 3T (d) 3 g
fraafi g ) a £ wam fean 2
x | f(x) | f'x)
1] 1 -5
0 1 1
1 3 7
BTATSE AT g £(0.5) 1 A &
11 5
(@ ¢ (b) 3
3 1
© 3 d 3

b
T 1/31%11‘?:1%ff(x)dxwru@mwﬁaaﬁy:f(x)aﬁnmw%

(a) 9d (b) &I
(c) IAfdRae™ d) I@-wve
FA-T6EA i | f(x) = 0 1 g A | SAfERO-HIfe 2
(@ 1 (b)) 2

c 3 d 4

1
W1=j(y'2+12xy)dxa5m,

0
S 3T y(0) = 0 y(1) = 1 1 T8 AT &, &

(@ y= sinz(%j b)) y= %(xz + sin%)
© y=x @ y=siny

3
Wﬁﬁf@x—y)y dx = =, Ufqare y(1) = 1, y(3) :%aﬁa——@zwmﬁ%:
1

(@ (b) 3
c) Th d) wETE
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70.

71.

72.

73.

74.

The curve through (1, 0) and (2, 1) which minimizes
2

[,

X
1

(a) circle (b) ellipse
(c) hyperbola (d) straight line

The functional
4

(y'= +4y® + 8ye") dx, y(0) =~ 3, y(1) =~ 5~ possesses
0

(a) strong minimaony =~ gexw

(b) strong minimaony = - gex

1
(c) weak maximaony=-— gex

4
(d) strong maximaony=— gex

The eigen values of the integral equation

27
y(x) = kf sin (x + t) y(t) dt are
0
1 1
(@ m-m b)) o
1 1
(©) o om (d) 2m, 27w

1

The solution of the integral y(x) = x + jxtzy(t) dt is

0
2x 3x
(@) yw)=73 (b) y =74
4x 3x
© y) =73 d y)=7%
Consider a planet of mass m orbiting around the sun under inverse square law of attraction
um

r
then the Lagrangian L of the system is

() %m(f2+r292) (b) %m(f2+92)+ o

um

(©) %m(fz +162) - ;

Series-A 20

Lo
(@) Zm(2+r20%) + 55

rzn’ p > 0. If the position of the planet at time t is given by the polar co-ordinates (r, 0),

SPU-28



70.

71.

72.

73.

74.

2 1

f {(1—+ﬂ}2 dox S =ITAH ST a1 95k 511 (1,0)F (2, 1) FISAAT R, & -

X

1

(a) Ia (b) e
(c) IAfaae™ (d) @
ENEED

4 de
f (y2+4y2 +8ye" dx, y(0) == 3, y() == 5 &
0

(a) y=—%exmuwﬁrfr\:m
(b) y=—%xmwﬁr&\w
(©) y:—%exmﬁéa:fi%rg
(d) y:-%exmweﬁ%lg

21

TR THIERT y(x) = kfsin (x + t) y(t) dt & AL A 8
0

1.1

(a) m-m (b) -
1 1

(© v om (d) 2m -2m

1

GHTeheT FHTHIT y(x) :x+fxt2y(t) dtHT A 8
0

2 3
@ yw=3 b) Y=
4 3
© yw=7% @ yw=7

Waﬁﬁm}i—zm,u>0 JTTRYUT o i, § o =N 3R IRGRAT S a1t m GeTH a1l

78 R fomam Hifse | 3fe wm « W 35 77 it feafa g féemes () 0) gr wefdia foran o &t
T 3T T BT AU L3

(a) %m(f2+r292) (b) %m(f2+92)+

um

(©) %m(# +162) - ;

pm

r

) %m(# +1202) + “Tm
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75.

76.

77.

78.

79.

80.

81.

A rigid body turns about a fixed point O and has angular velocity (®;, ®,, ®,) referred to
three principal axes at O. If A, B, C are the principal moments of inertia about these axes,
then the incorrect statement is

(a) A(D% + Bco% + Cco§ = constant

(b) A’ + B0, + C?w, = constant

2 2 2
(c) A’0]+ B?0, + C*w; = constant
(d) Kinetic energy during the motion remains constant.

Mean and standard deviation of 200 items were 60 and 20, respectively. At the time of
checking it was found that two values were wrongly recorded as 3 and 67 instead of 13 and
17. The correct mean and standard deviation, respectively, are
(a) 49.8,20.09 (b) 51.8,12.09
(¢) 59.8,20.09 (d) 61.8,31.09

If for a series the arithmetic mean is 25 and harmonic mean is 9 then the geometric mean
of the series is

(a) 12 (b)y 13
(c 14 (d 15
If two different numbers are taken from the set {0, 1, 2, 3, ....., 10}, then the probability
that their sum as well as absolute difference are both multiple of 4, is
7 6
@ 35 (b) 35
8 12
© 35 d 35

For three events A, B and C, P (Exactly one of A or B occurs) = P (Exactly one of B or C

1
occurs) = P(Exactly one of C or A occurs) = 1 and

1
P (All the three events occur simultaneously) = 16

Then the probability that at least one of the events occurs is

3 5
@ g b)) Tg
7 7
© Tg d &

Givenn=10,Xx=4,Xy =3, Xx? =8, Xy? = 9 and Xxy = 3, then co-efficient of correlation
is

1 7
@ 7 ® 13
15 14
© 3 G
Rejecting a true hypothesis is
(a) Type Il error (b) Type I error
(c) TypeIand II error (d) None of the above

Series-A 22 SPU-28



75.

76.

77.

78.

79.

80.

81.

T 3¢ e, TR foarg O < ulid: goan 8 3R fog O 8 T a1t TiH q& 31&1 o H1U& S9!
FIHIM T (), 0y, ©;) B | e 3 b IRA: J&d Tged AP A, B, C 8, Al A B 7 -
(a) Awf+Bw§+Cw§=3ﬁ|'{

(b) A’ + B0, + C?0, = 3=

() AZ(D? + B2w§+ C20)§ = 3

(d) T % SR TS 3] TR Tl 2 |

200 ST ST HTET Ta THTOT-foreret Shist: 60 9 20 & | S o T9F I =l foh &1 9al ol 13 e
17 o T W ITeAd 8 3 9 67 foran mn | w2} mres qen samor-foeaer shaen: §

(a) 49.8,20.09 (b) 51.8,12.09

(c) 59.8,20.09 (d 61.8,31.09

¢ Teh vt ST AHT-L H1ET 25 T EXcHeh WILA 9 &, A HUft i T[UTTeeh H1Ld &
(a) 12 (b)y 13

(c 14 (d 15

Ife =™ {0, 1,2, 3, ....., 10} ¥ @ g1 fir= geard «ft SIre; d s@eht arfirenar fos 37eht T qe
e 3=, 4 HT R 7, B

A 5
(a) 55 (b) 55
8 12
© 35 d 35

fF T A, B 3 C o foTu P (A 317a1 B ® & Sieh U o 9fed 84 ) = P (B Y1 C
& e o 35 e 8 ) = P(C 3Rer A B 8 i w 36 afe B o) = e

P(mﬂaﬁ:ﬁésqa;maaﬁagﬁaﬁ):l—%.
TS HH 8 HH Teh AT o Hied B shl ATRIHT & -

3 5
@ 76 ®d) 16
7 7
© Tg d &
fem&8n=10,5x=4, Ly =3, 212 = 8, Ty? = 9 qAT Lxy = 3, T HH 0T &
1 7
@ 7 b 12
15 14
© o d 7
Teh T&! TTehedHT ol T <1 &
(@) TIShR T 3ffe (b) TR IR
(c) I3MRIIYhR A I (d) ST H Y HIE Tl
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82.

83.

84.

8s.

86.

87.

88.

89.

90.

A null hypothesis is accepted when
2 2 2 2
(a) Xcal < Xtab (b) Xcal > Xtab
2 2 2 2
(C) Xcal < Xtab (d) Xcal 2 Xtab

Two regression lines are perpendicular to each other when co-efficient of correlation r is
equal to

(@ 0 (b)

1

1
3
© -3 @

1

Two regression lines are y = a + bx and x = ¢ + dy, then the ratio of standard deviations of
x and y are

The range of partial correlation co-efficient ry, 5 is

(@ -1tol (b) Otooo
1 1
(c) Otol (d) —5toy

The arithmetic mean of two numbers is 10 and their geometric mean is 8. Then the
numbers are

(a) 16,14 (b) 10,10

(c) 16,4 d 4,8

From the following information n = 10, Xx = 350, £y = 310, X(x — 35)2 =162, Xy - 312 =222,
Y(x —35) (y —31) =92, both the regression co-efficients are :

(a) 0.321,0.356 (b) 0.414,0.568

(c) 0.142,0.217 (d) 0.704,0.319

In a binomial distribution

1 3
p=4,q=4,n=12

then the ratio Arithmetic mean : Standard deviation is :

@ 3:1 by 1:3

(c) 1:2 d 2:1

For a normal distribution mode = 20, then it’s A. mean is

(a) 20 (b) 40

(c) 15 (d) None of these

For a certain normal distribution, the first moment about the value 8 is 22 and the fourth
moment about the value 30 is 243. Then co-efficient of variation of the distribution is

(@ 5% (b)y 10%

© 15% (d 20%
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82. U I UNeheudT Wb grft, STel

(a) X<2;a1 = thab (b) xial > thab
(©) X<2;a1 < thab (d) xial 2 thab
83. QI THIHIV {@TT TER TAFad Tt T8 Tgaw- TUTeh r 3l A & :
@ 0 ® 3
L *1

© -3 )

84. TITHIERVIWEN y =a + bx 3 x=c + dy & 8 x I y o THTITh -~ {I=e1 T UM 2 -
o A © 3
d d
o s @ s

85. I WEHFS 0TI r,, , 1 W &

(a) -1¥1d® (b) 0¥ ocoTh
c) 0"1TH (d) —%@%aa;
86. QI TSI o1 FHIR 1L 10 8 TT UK 71E § 7 | T H&AW & :
(a) 16, 14 (b) 10,10
) 16,4 d 4,8
87. = E g

n = 10, x = 350, Ty = 310, Z(x — 352 = 162, X(y — 312 = 222, £(x — 35)
(y —31) = 92 | SIHT FHISRI TOTh & :

(a) 0.321,0.356 (b) 0.414,0.568
(¢) 0.142,0.217 (d) 0.704,0.319
88. fertlt fgug-wea 4,

1 3
pzz,qzz,n:u

T STATA: THTR WTE : HTeh faae 2 -

@ 3:1 Mb) 1:3
(c) 1:2 d 2:1
89. Teh YHTHTI 24 o foT¢ §geTeh = 20, T 31 H. WL &
(@ 20 (b) 40
© 15 (d) 3T 9 HIg TE

90. et JETIT=T e % foTw 8 W W 3meTied | et 22 2 9T 30 9 W 3nenia =qef et
243 8, T8 S T =R U7 8 -
@) 5% (b) 10%
() 15% (d 20%
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91.

92.

93.

9.

9s.

96.

The economic order quantity for the inventory problem :
Annual demand = 36000 units
Cost per unit "1

Ordering cost = 25

Cost of capital = 15%

Store charge = 5%

is:

(@) 300 units (b) 30 units
(¢) 130 units (d) 3000 units

The re-order level from the following data :
Annual Demand = 2400 units,

1
Lead Time = 5 month,
is
(@) 10 units (b) 15 units
(c) 100 units (d) 1200 units

If m is the number of rows and n is the number of columns in a contingency table then
degree of freedom is

@ (m-1) (b) mn-1
(¢) (m-1)(n-1) (d mn
Solution of the linear programing problem :
Min : x+Yy,
Subject to 2x+y=>8
2x+5y =10
x,y=20
is:
(a) 4.25 (b) 8.0 (c) 4.5 d 5.0

The linear programming problem
Max.Z= x, +x,

Subjectto x; +x,<1

—3x1 +Xx,2 3
X;, X, 20 has :
(a) one solution (b) no solution
(c) unbounded solution (d) infinitely many solutions

If the number of basic solutions of the system of equations
X+ 2%, +x;=4
2x; +x, +5x3=5

is n and the number of non-degenerate solutions is m then the value of n and m are,

respectively
(@ 2,2 (b) 3,2
() 3,3 (d 3,1
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91. T 3=t Tmen e
aTfyeh | 36000 318
‘1
*25
15%
@ = = 5%
TSI TS FTeel & ;
(a) 300318 (b) 303HS (c) 130318 (d) 3000 3HTS

92. T=fefaa rfeet :
aTfeR T = 2400 3RTS,

e @ =3 W,

o Elf{:(iﬁ'é( W (re-order level) & :
(@ 10S%E (b)) 15THE (c) 10031 (d) 1200 TS

93, e HifSHt BT T uferd shl BT m 8 TUT TR1 hl T&AT n B, a6 Tl bl hIfe 8

it
113

(@ @m-1) (b) mn-1
(¢ (m-1I)m-1) (d) mn
94, ges T TR
~ddH : x+Yy,
ECIED 2x+y =8
2x+5y =10
x,y=20
Eb—f_ﬁl?"[%:
(a) 4.25 (b) 8.0 (c) 4.5 d 5.0

95. g TumEA =S
BT Z = x| + x,
SEIED xl+x231

—3x1 +x223

Xy, Xy 20
Eb—f_ﬁl?"[%:
(a) THEA (b) I &A I
(c) JAUNTGEA (d) IH<dTA

96. afe TRt % frebr
X +2x,+x;=4
2x, +x, +5x3=5
o YT &l Shl TE&AT n & AUT IHIUE FAT bl T&AT m 8, Al n T m o ShAST: U 8
(a) 2,2 (b) 3,2 ¢ 3,3 (d 3,1
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97. The maximum value of the function
Z = {min (3x; — 10), min(-5x; + 5)}
Subjectto 0 <x <35, is
(a) =20 (b) -10
¢ 5 (d 15

98. Consider the transportation problem given below. Elements in the circles indicate a

feasible solution and the elements on the left hand corner are the costs.

q

7] [4] [o]
4 5

6] 8] o]
| + | &+ |7

HEEE
9

&

bj 15 6 8
(a) This solution is not a basic feasible solution.
(b) This solution is an optimal solution.
(c)  This solution can be made basic feasible.
(d) This solution is a basic feasible solution but not an optimal solution.

99. Consider the problem of assigning five jobs to five persons. The assignment costs are

given in the table below :

Jobs
1 2 3 4 5
A8 |4 12|61
B|O0O|9|5]|5]|4
PersonC| 3 | 8 | 9|2 |6
D4 (3|1/|0]|3
E|9|5|8]9]5

The optimal assignment schedule is

@ A->5B—->1,C—>4,D—>3andE—2
b) A—-5B—->1,C—>3,D—>4andE—>2
c) A->3B—->1,C—>4,D—>2andE—5
d A—->5B—->4C—>1,D—>3andE—>2

100. The MODI method to solve transportation problem uses the stepping stones path
(a) to calculate the marginal cost of unused cells.
(b) to determine how many times to allocate to the selected unused cell.
(c) to determine the values of the row and column index numbers.
(d) to none of the above.

Series-A 28
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97.

98.

99.

100.

Tl
Z = {F=am (3x, - 10), 7= (<5x, + 5))

HTfdaTE 0<x<5,

% e, FAfrehad 7 8

(a) -20 (b) -10 © 5 @ 15

= < 8 FrarTad FEEn W fomm Hifs
gﬁ?ﬁ%@%mwwaﬁuﬁhméamaﬁﬁmﬁ%@mw(costs)aﬁ

&

7] [4] [o]
i 5
509
| + | & |V
3] [9] [o]
9
&

b, 15 6 8
(a) & B Toh MU G &t T 2 |
(b) IETATHITAHEAS |
(c) 3H BA ! IMUTH B ST ST Fehell & |

(d) T8 BA Teh S GETd §A 8, TAeh 3TAH-FA T&I 2 |
qie ST bl UTE SAfeqal H Hfad s b gnen 1 foam it | fFeras fmd i arfees 9
AR

e

1 2 3 4 5
Alglal2le6]1
Blo|9]|5]5]4

fac| 3189216
D|4[3|1]0]3
E|l9]|5[8|9]|5

3o s o 2

@ A—->5B—->1,C—>4D—>3dATE -2
b)) A—->5B—->1,C—>3,D>4dAME -2
) A->3B->1,C>4D—>2dAMME -5
d A—->5B—->4,C—>1,D>3dAME—>2

ITATIATA THET 1 & i b fl@ MODI farfér Rt W9t <1 S a8 -
(a) TSR SHITIHIST hT HHTA TTITA FTd BT o oW

(b) T I MBI o foha He 3TTEfed g, bl AT L o foTw

(c) et TR Tqr Sl SHHTeh T b Yool ol FTd A §

(d) U | G IS T
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