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INSTRUCTIONS

Answer all questions.

All questions carry equal marks.

Only one answer is (o be given for each question.

I more than onc answers are marked, it would

be treated as wrong answer,

Each question has four alternative respenses

tharked serially as 1, 2, 3, 4. You have to darken | 5

the comrect answer.

6. There will be no negative marking for wrong
answer. '

7. The candidate should cnsure that Roll Number, | 6.
Subject Code and Series Code on the Question { 7
Paper Booklet and Answer Sheet must be same
after opening the envelopes. In case they are
different, a candidatc must obtain another
Quecstion Paper of the same serics. Candidate
himsclf shall be responsible for ensuring this.

8. Mobile Phone or any other electronic gadget in
the examination hall iy strictly prohibited. A
candidate found with any of such objectionable
material with him/her will be strictly dealt as per | 8
rules.

9. The candidate will be allowed to carry the carbon
print-out of OMR Response Sheel with them on
conclnsion of the examination.

10. If there is any sort of ambiguity/mistake cither 9.

of printing or factual nature then out of Hindi
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Station and he/she would liable to be
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" R.PE. (Prevention of Unfairmeans)
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future  examinations of the
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Which of the following is countable ?
(1) The set of all (ational numbers in [0, 1]
(2) The unit interval [0, 1]
(3) The set of real numbers
(4) The set of irrational numbers
= 4 @ aF-ar ol ¥ 7
() [0, 1] ¥ &= qfolm demet =1 ayes
(2) w8 R [0, 1] |
(3) drat® geel & ey
@) amfiﬂ?: g W agarq
2 Let S,,=—n.(neN) then lim §, is equal to -
1) —
@ -
3) oo
4 0.
A S, =-n (neN) @ ES,, TFOR & -
(1) o
2) -1
(3) oo

4 0
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T T
Assume Rolle's theorem for the function f(x)=cosx in [ % E] . If there

T R .
exists a real number ¢ G] o —2-[ the value of ¢ is :

3n
@ 7

1A

N

. (3) O @ =

n X

A f(x) = cosx %T‘éﬂ[ 2 E]ffﬁﬁruﬁaﬁrmﬁ& | aft w Al

HE CE]—E,E[W%E},CWFH%S

: 4 3n
M 7 @ -
@ o 4 =

Suppose f be a bounded function defined on [a, 5] and P be the partition
of [a, b]. If the refinement of P is P*, then - _

(1) L(P* f)z L(P, f) and u{r*, f) 2U(P, f)
2) L(P* f)<L(P, F) and U(P*, f) <U(P, f)
(3) L(P*, f)< L(P, f) and U(p*, f)zU(P, 1)

(4) _ L(P*’f)zL(P,f) and U(P*,f)SU(P,f)

7 £, (e, b]wwwﬁaﬁw%amﬂ[a,b]mqmﬁw%mﬁ
PEP @ A ¥ @ -

(1) L(P* f)zL(P. S
2) L(P*, f) < L(P,
3) L(P*, f)<L

(4 L(P*, f)z2L(P,
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5 If f is of bounded variation on [a, 5] and c e (a, b), then -
() ¥ (@ b)<Vila, ) +V; (c, b)
@ Vi@ b)2li@c)+V (¢ b)
B V@b =@ +V(cb)
-(4) None of these
R £, [a, b] T WEz RO ¥ w0 oce(a, b), T -
W @n ey 8
@ V@ b)2V(a c)+V (e, b)
®) V(@ b)=V(ac)+V (c,b)

@ T ¥ wE &

6 For differentiability of a function of two variables the continuity is :
(1) Only the necessary condition
(2) Only the sufficient condition
(3) Both necessary and sufficient condition
(4) None of these
A U AW BT W AEeEEd b T YA § o
(1) wad HEA® I
@) %aw waia sif
(3) - omasgw 9w wia s, <M

() T A B A
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7  Scale invariance of metric space 18 :

@ de ) =laldi )
@) dox, By) =|Bld(x ») %P

@) dlox, o) =|ald(x ¥)
(4) All of these
A% gake e Py ®

(1) d,»= |e|d(x, »)
@ d(ox, By) =|Bld(x ) 0 =B
@) d(ox, oy) =|o]d(x )

@) wwdE

o Vectors (@), (b, By) of Va(F) are linearly dependent if - |

(i) ayay —bby =0

@) @ —bby #0

() aby—biay =0

@ ab-ah=9
%GﬁﬁiﬁhT@b%%@%%)QWmﬁVﬂWﬂ%,ﬂﬁ—
) @ =bby=0

(2) aay—bh# 0

@) aby—hay#0

@ aby-ah=0
211/ MATHSCLA ; NI (o
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If A is a square matrix of order 4 such that det. 4 =3, then determinant

of adjoint of 4 is :
(1 27 ) 81
3) ¢ 4 12

e A UF 4 w9 @ Tt s 39 YR ¥ 6 wolm A4=3, @ 4 B
HeESH gRUl® €

1 27 _ @ 8l
3) 9 ' 4 12
21 3
10 Let A=|4 2 6
1 2 6|

The rank of matrix A is :

(1 3 @ 1
3) 2 (@) 0
- 2 1 37
AT A=]14 2 6
12 6]
AHE A B e §
(1 3 2 1
3) 2 @ 0
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11  The eigen values of the matrix A =l:i 3] are :

ay 1, -2 | @ -1, 2
3y 1,2 @ -1, 2

1 0

WA:[I 2]%%%%:

1 1, -2 @ -1,2
3 1,2 @ -1, -2

12 Statement I : If in an inner product vector space, |x+y]=fx}+I ¥,

then the vectors x and y are linearly dependent.

Statement II : If the vectors x and y are finearly dependent, then in the
inner product space

lx+yf=xf+ 121
Then -
(1) Only Statement 1 is true
(2) Only Statement II is true
(3) Both the Statements are true
(4) Both Statements are false

U 1 dR T ot T Ay e ¥ hrty] =] x]+fy] o afa
| x qq y awa: waA ¥ |
wud I - afx ww x @ y Xeww e ¥ A o o Ewe |

fetp =1+ 121
a -
(1) ¥aw wod 1 @A ¥
@) Faw wud I ¥4 7
G) o wE ¥ ¥
@) JF wET A T
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13 A real quadratic form is equivalent to the diagonal form xlz —xZ.

Then, quadratic form is :
(1) Positive definite

(2) DPositive semi-definite
(3) Indefinite

(4) Negative definite

O xRt fema v, el w0 ol -0 F g ¥ e oww ¥
) Tiew oo

) Hrﬁlﬁﬂﬂa BRI |

@) affiEm

@) e e

1—iz .

14 ¥ z=x+iy and | =1 then z lies on -

(1) .x—axis (2) y-axis

3) line y=x (4) None of these

1-iz

.Hﬁ' z=x+iy dul 7 =1, @ z Ram ¥

(1) x-&& T (2) y-®8 W

G) W y=xW @ T ¥ *E T
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15 Series 2

3G +1) is convergent, if :
@ |2+t|=0 @ |2+|<2
3) \z2+1l<1 @ |Aal>r
s ):,1 @ +1) aifirarly &, afk -

a |2e|=0 @ |#|<
@ |#+< @ |2+

16 For a circle C with centre at the origin and radius R, the value of the

integral I = J el is
e Z

1 o 2y =i

(3) 2%i @) A4ni

qaﬁam%ﬁn@ﬁgﬂamﬁmRﬁ%ﬁﬂm =j

H AE T
() O o (2) mi
3) omi )  A4mi
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17 If a function f(z) is analytic for all finite values of z and is

bounded,

then - -

(1) f'(z)=0 2) f'(@>0
By Sf()<0 @ fi2)>1

M T B f(z), z & W RPm o & R Asdfes T
Mg 3, |

@ -
1 f@=0 @ f)>0
B) f(@<0 - @  f(2)>1

18 The fixed 'points of the transformation w =z, are -
() z=12 (2) z=0,1
(3) z=14 @ z2=2,3
mlﬁ'{w#qz%ﬁﬁaaﬁg%f fe
(1) z=1,2 (@) z=0,1
B) z=14 @ z=23
P/ MATASCLA) 11 | [MHIHHEN (Coned...
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19 No. of ways in which 24 letters can be posted in 4 letter boxes, 18

(1) 4%

@ 24

@) 4+

@) 244—1. |
24qs?fﬁ4qaaaﬁﬁmﬁﬂsgﬁfmﬁaﬁ%% ?
(1) 4% |

) 244-

(3) 4+

4y 24%1

20 Let ®(s) be the Buler's function, then the value of ¢(8), is :
(1) 1
2 2
(3) 4
“4) 8
AT O(1) TF ATAER ®EA ¥, A ¢(8) T AM ¥
1) 1
2 2
3 4
4 3
211/ MATHSCL A L MR (Cona-.
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21]A

21

22
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The order of the altemating group Ay, 1s :
(1) 24
Q) 12
(3) 6

@ 4

T 9 A, &1 SEiE & ¢
(1)' 24
2) 12

(3) 6

4 4

If U is an ideal of a ring R and 1el/, then -

(1) U=R

@ u={o}

@) U=¢

@ u={o}

o U & awd R & TeEel ¥ we lel, W -
(1) U=R

2 u={o0}

3) U=¢

@ U={o}

(IR (Comed...
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24
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Number of prime ideals of Z1 o5 is .

O 1 (2) 100000
3) 5 (4 2

zZ
10°

N e AT @ G ¥
)y 1 (2) 100000

(3) 5 : 4 2

Let x={1,23 4}, Let 4={{L2}, {2 4},{3}}. The basis of the

topology on X generated by the elements of 4, is :

® {o{12}{24}{3}L %}
@ {o{23}{34L{2}.{1}. ]
(3) {{1,2},{3},{2,4},:1;,{2},){}

) {¢,{2},X,{l,2,3},{1,3,4},{1,2,4},{3,2,-4},{3,2}}

At X ={1,23,4}, AW A={{1,2},{2, 4}, {3}}. 4 & s T

st X W wiRefy @ smuR ¥
@ {o{12}.{24} {3} x]
@ {e{23}L{34}{2}L{1} 4}
@ {{12}{3h{24be {2} 4]

@ {o{2hx{r23h{134h 124} {3241 (3.2}

UM [Contd.-
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25 Let A={X, 3}, where S={¢, X}, then -

(1) A is not compact.
(@) 4 is compact but not connected.
(3) A is compact and connected both.

(4) None of these
N A={x,3}, & S={¢, x}, & -
(1) A4 dsa T

(2) A dea % fﬂﬂ dag TR

(3) A ¥3a 9w s 9N i

@ T ¥ W T

26 A countable product of first countable space is -
(1) First countable
(2) Second countable
(3) Third countable

(4) Fourth countable

TOH O @R B TEE o €
(1) wgg TrEE

(2 T e

(3) Y Tl

(4) =gd T

21/ MATHSCLA] 15 IRk (Contd...



e

BT LD e

A 2nA 2unA oA 2nA 2nA 211A

27

28

The singular solution of the differential equation (xp — y)2 = p2 -1,

where IJ:E;’ is

(1) x2+y2:1

@ X-yr=i

G) xt+y=Lx-y=1

@ yx+n=1

@ AR (gp-y)? =p —1s Tl P=% w1 fafew & ¥ ¢

(1) x2+y2 =1

2) xz—y2=1
(3) x+y=lLx-y=l

@ yx+y)=1

Particular integral of the differential equation

2
xzﬂ—xg}i+2y=xlogx is :
et dx ’
(1) xé* @) xte*
(3) xlogx @) x(log x)*
d? d
HAqHE T xzax—f'—xa}—;+2y=xlogx 1 R T ¥
(1 xe* @) x*e*
3)  xlogx @ x*(legn)’

JU/MATHSCLAL 16 AW (Conte-.
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29 Lagrange's method for solving partial differential equations is related
to -

(1) First order homogeneous partial differential equations.
(2) First order linear partial differential equations.
(3) Second order non-homogeneous partial differential equations.

(4) Second order noninear- partial differential equations.

iR e wlEeT B W & b fy wee iy et o
(1) wom %A & guu e sEdmw edfeer d

(2) umm%ﬁ%ﬁﬁaﬁﬂﬁmﬁwﬁl
(3)%&3%%%%&?&%@%@@@

@ Tt ¥ atfaw oiftw smea wlexw 9|

30 A wave equation is :
(1) Hyperbolic
(2) Elliptic
(3) Circular.
(4) Parabolic |
Groi e SEIr I
(1) sifvaatas
@ -
(3) T
(4) WaARS

~1

211 / MATHSCL_A] ' 1
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31 Method of solving an algebraic equation which do not necessarily -
converge, is :

(1) Regula-Falsi method
(2) Secant method
(3) Bisection method

(4) Newton-Raphson method

T IS et W oEW &7 B 9% [ S eifvge @ smevEw
T %, ¥

() Cper-wied fai
(2) g fafy

(3) fafrwem fafy

@) =g fafy

32 In Gauss elimination method, pivoting is not necessary, if the coefficient
matrix is ; '

(I) Real, Symmetric and Positive definite

(2) Real, Skew Symmetric and Positive definite

(3) Complex, Symmetric and Negative definite

(4) Complex, Symmetric and Positive definite | o

g e fiy § gufiee svasas T @m e qmie eneE ¥
(1) =R, sat| @ aTEs Cfve |

@) awaf, fqew wite wd waew Fiaa

() WP, wRE od e R

(4) whng, @bm @ wiee Bridem -
211/ MATHSCLAJ 13 U - Cone..
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33 The geodesics of "a circular cylinder is :

(1) Straight line (2) Circle
(3) Catenary (4) Helix
A d@ H Sl B E
(1) W @ T
3) BT @) e
© _ .
34 A necessary condition for the functional 7 = _[ S, », ¥, y)dx to be
X
extremum, is :
o _d(H ).
o L-2E)
A AN AR
o $al)-= )
o Y_d(¥) ()
® Y % \8y‘J+ de? (ay"] =7
(4) None of these
X2
B D I=Jf(x,y,y',y")dx & o W % T osmymw W ¥
X |
¥ _d(y),
O o dr(ay"]no
¥, 4o _i[?LJ_
@ %7 dx(ay'/ a2 \ ")
¥ _d(¥) gz_(a;f}_
3) dy dx[ay')-,ra&Z oy
@ T ¥ W T |
211/ MATHSCLA 1 AR 1Concd-
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35 A solution of the voltera integral equation u(x) =I+Iu(t) di is :
0

(D) u(x) = exp(-x) @ u(x) = exp(x)

3) u(x) =sinx (4) wu(x)=cosx

TR THHA  GHIH u(x)=1+fu(t)dt, B TH BA S
0 .

(1) u(x) = exp(-x) @) u(x) = exp(x)
(3) u(x)=sinx @) u(x)=cosx
_ 1
36 The eigen value of the integral equation g(x)=A _[ e“e gl dt is -
5
1
M r=2 @ A=
e”+1
2 2
3 A= @ A=c?-1
é '_‘-1

e~ -1

211 / MATHSCI A] | 20 ”""I ""I Hm "I' |'I| [Contd...
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37 The degree of freedom of a particle moving in a circular path is :

(1) 4
G) 1

@ 3
@ 2

ERRIRCIU IR CHICIL L SIS e DR T

(1 4
G) 1

@
“)

38 If R is Rayleigh's dissipation function or R =% Z.k,- v;? , then

H

Lagrange's equation for non-conservative forces is :

d
) B
d
@ &

d
G &

[QL_‘ _x o,
9y ) O

[ aY A _ AR
o4 ) 9q o4y
(aTJ 9T 3R

{(4) None of these

o R W@ w1 W ¥ @ R=%2k,-v,-2,a°r

R S B e @ e o

y 4f2L)_ o

d(aL oL
2) || -+
¢ dt \aék] aqk

dfar)_or
®) |3 ) o
@ T 9 B T
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40

Five points needed in a box plot are -
(1) Mean, Median, Mode, Geometric mean and Harmonic mean
(2) Smallest observation, Greatest observation and Three quartiles

(3) Range, Quartile deviation, Standard deviation, Mean deviation and
Coefficient of variation

(4) Mean, Median, Standard variation, B; and B,

iy Wi ¥ B ote frgel A1 omawwew 3, ¥ ¥

(1) e, qﬁ%wr EEGER wrﬁrcﬁzr e, D I

(2) WY Yerl, "EeW Ol @ O+ agdw

(3) wRex, Tgdw e, wE freem, we e, R e
(@) W, #itge, wEE ReEew, B T By

~ If a pair of fair dice is tossed, then the probability that the maximum of

the two numbers is greater than 3, is :

1 5

(1) 2 ) 5
3 11
3 @ 3

U W U % WS W % 9N W, demell § Aeew wewm % 3
¥ 9T & @ W ¥ o |

1 5

(1) ) (2) 5
11
3) - ) 2
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41

42

It X and ¥ are indeiaendent random variables with means 10 and 5, and

variances 2 and 1 respectively, then variance of 4X —3Y 1is :

(1), 41 . | (2) 23

"(3) 11 g @ 7

ok X am Y wa= giies X ¥, e wsm w10 o S,
Tg GO HHSE 2 o 1 ¥l 99 4x —3Y 1 WEL B0 -

(1) 41 B @@ 2

@) u | @7

Poisson process has :

(1) Independent but not stationary increments

..-(2) . Statiopary but not independent increments

(3) Independent as well as stationary increments
(4) Neither independent nor stationary increments
5 1T B e G

(1) @ ghaal, afe @it @

(3) o ua e gt

@ « @A iR w1 & wrlt gReal
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43 For a Poisson distribution, the coefficient of standard deviation is

equal to :
1 1
(2) Mean

(3) Standard deviation

(4) Reciprocal of standard deviation

T Wl §e7 & g, Ae Rees &1 quie e ¥
1y 1

(2) ==

(3) wr faeeE

(4) "E REEE B gebd

44  Ratio of two independent gamma variates with different parameters is :
(1) A gamma variate
(2) A beta variate of first kind
(3) A beta variate of second kind
(4) A rectangular variate
a’rmammaﬁ,ﬁﬁsﬁﬁmmﬁ%,ﬁaamm}
(1) s T =
(2) [P TS WHR W Sl =]
(¢) @ @ @R & §m W

() UuH i W
211/ MATHSCL A 24 MDA (Conta..
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45 To test whether the two independent random samples come from the same

normal population,

(1) Only F-test is applied

(2) Only t-test is applied

(3) Both F and t tests are applied but F-test is a_pplied first

(4) Both F and t tests are applied but t-test is applied first

I8 TdEn B ¥ ey @ wae anghee uliest w & gamry wafe
¥ o E,

(1) FHaw Fudem ogygea fear stan )
@) ¥ e ogige Re s ¥

(3) @ F ag ¢ wligmr ogygs 6y 9w ¥, */fed Fodew & wed
aygaa e s ¥

(4) < F aul ¢ gdemr orgnge e e ¥, dfew ooder @b wee
Wy foman sar ¥ |
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46

In sign test for small samples, let & be the number of positive deviations.
The probability on the basis of which the null hypothesis is rejected or
accepted in this test, is given by :

M G) )y ("c,)

r=0

® X ("¢
@ E(,J(”C,,)

Bz wfest & foe fogr whewm &, w4 e Rewd @ den 3
mwﬁwﬁmwwwmaﬁmmw
fra wen %, 97 e 2 -

ft

0 (%]n > ("c,)

r=0

r=0

k
3) go( c)
@ gb (")
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47 IfY =% X—% and X =% Y- 2 are the lines of regression of X on ¥

k

and ¥ on X respectively, then -

]

0

5

1
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48 Let X and Y have bivariate normal distribution with parameters :

My =10, uy =10, c¢ =1, 63 =28 and

p=Corr(X, ¥)=05, then (F|X =10) follows
(1) N0, 21)

@) N(O, 28)

3) N(éo, 29)

4) N (20, 28)

T X qen YRR v Son s ¥, Rk s ¥ o
Me=10, iy =10, 0¥ =1, 63 =28 aem
p=Corr(X,¥)=05, (Y[X =10) SgadT &om
O Mo, 21

@)  N(0,28)

G)  N(20,29)

(4)  N(20,28)
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49 The number of treatments tested in a Latin square design should be at

least -
1 4 \ @ 3
@) 2 | @ 1

wﬁﬁwaﬁaﬁmﬁqﬁw%ﬁm,%&nﬁwﬁa&ﬁw
Y W A S

(1 4 _(2) 3

B 2 @ 1

50 If in the course of simplex computation, a non-basic variable has zero in
the net evaluation row in the final simplex table, the linear programming
problem has -

(1) No feasible solution

(2) Unbounded solution

(3) Unique solution

(4) Multiple optixﬁal solution

o SREET F@ gY SFTHRYF € &l o THH AR # WS
et i N AW g ®, A e dme e @ -

(1) @ gama & 6
(2 oufas
(3) &

(4) «E T=AW W
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