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: INSTRUCTIONS :
All questions in the Test are muitiple choice questions.

Each question carries pne mark, with four alternatives out of which one answer is

correct. ,
. There will be no negatife marking.

4., . Use only BLUE/BLACK Ball Point-Pen to darken the appropriate oval.
Mark your response only at the appmpnate space against the number correspondmg to
the question while answering on the OMR Response Sheet.
Marking more than one response shall. be treated as wrong response.
Mark your response by completely.gerkening the relevant oval. The Mark should be
dark and the oval should be completsdy filled.
Use of calculator, Mobile is strictly prohibited and use of these shall lead to
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The candidate MUST remove the lagt-Carbon copy (Candidate’s copy) of OMR after
completion of Test.
The question paper will be both in English & Punjabi. In case of any doubt, English
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1. The number of lines drawn through 6 points lying on a circle is

@ 12 ®) 15 © 4 (d 30
fEx w3 uT 52 6 fiignit ardt’ feldhor Juret fifdtort adort o5 ¢
(@ 12 ®) 15 () 24 @ 30

2.  How many 10 digit number can be written by using the digit 1 and 2 ?

@ 2" b)) 10 (¢ 10 @ 20
a1 n3 2 T FeR3HS Iafentt font £33 10 »iud 399 9o 7 FaR 0%
(@ 2" (b) 10 (¢ 10 d 20

3. The number of ways in which n distinct objects can be put into three different boxes is

(@ 3n | ® 3" © n : d 3"-1
© n@Agnt § 135 - Ju ot e 3R 3ot o8 ufenr TR 3 0
(a) 3n ) 3" (¢ n° (@ 3"-1

4.  ‘The factoring of any integer n into primes is unique apart from the order of the prime
factors’ is :

(a) Prime number theorem (b) Fundamental Theorem of arithmetic

(c) Fundamental theorem of algebra (d) Chinése remainder theorem
Wmﬁsﬁsaﬁaﬁésafaﬁyaaﬁaniﬁmﬁﬁwééa@f%m%

(a) Prime 339 fAUiz (b) dfs3 v Hiex Aoz _

(¢) woHVEs T Afs s (d) 91 € Remainder oz |

5. | The number of primitive roots of 13 are

(@ 1 ®) 2 () 3 @ 4
13 2 Hed ot <t faedt O o
(@ 1 (b) 2 (0 3 @ 4

6.  The number of integer solutions of 15x = 24 (mod 35) are

(@ o0 d 1 (©) 2 (d 4
15x = 24 (mod 35) ¥ integer I & faet 3
(@ 0 b 1 () 2 d 4
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10.

11.

Which one of the following is incorrect ?

(a) Every subgroup of an abelian group is abelian

(b) Every cyclic group is abelian

() Every subgroup of a non-abelian group is non-abelian

(d) Ifevery element of a group is its own inverse then the group is abehan
I fofimit i oo aEs I@3 3 7

(a) ¥ Abelian AT T 8U AT Abelian J

(b) T JASAS AHT Abelian I _

() TS ?I'G’-Abehan AHT T AHT &t 39-Abelian J -

(d) ﬁaaﬁamwa%awaﬁnww@&%?fmmmehan%

Which one of the following is true ?

(a) A permutation is a one-to-one function

(b) The symmetric group S; is cyclic

(¢) Ashas 120 elements '

(d) Every factor group of non-abelian group is non-abelian

Jo fofimit & faoz egAs T 2

() M ufgeass Bg-F-aawss I (b)) ITEI AYT S; Tadt J
(©0 Asfeg12033 35 (d) 3r9- Abelian AL © 79 95 9-Abelian I

The set of integers with operation “** defined by a * b =a+b+ 1 is given to be a group.

The identity of this group is

(@ O ) 1 (c) -1 (d) None of these
a*b=at+b+1 Wﬁﬁﬂ'ﬁ?é\?mtegers?ﬁ?ﬁmfiﬂ‘m <« 3, g Ay 9

fern o Hufegs 3 ¢

@ 0 (b) 1 () 1 (@) feost &9 &<t &
A Sylow 3-subgroup of a group of ordel; 12 has order _

(@ 4 ) 2 © 12 (d 3

f&x AyT faReT g 12 ¥ f¥a Sylow 3-8y AT T 39ty JRa ¢

(@ 4 ) 2 © 12 @ 3

Which one of the following is false ?

(a) Any two groups of order 3 are 1somorph1c

(b) Any two finite groups with the same number of elements are isomorphic
(c) Every 1s0morphlsm is a homomorphism

(d) An additive group can be isomorphic to 2 multiplicative group

I foftmit fes* fao a3 3 7 - :

(a) 99" 3 T AL F 2 &< isomorphism TS
(b) Wﬁlﬁ?@?@ﬁé?ﬁ)ﬁ%lmmorphlsmaﬁ
(¢) T9 isomorphism, homomorphism 3
(d) ﬁammﬁaquﬁnmmorpMCama .
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12. Inthe ring of integers, every ideal is

(a) Prime (b) Maximal (c) Principal (d) None of these

& Integers € WI feg g9 »iegm 9 :

(@ &3H ®) »fEEsH () W @) fegst f&F agt adt

13.  Which one of the following is true ?
' (a) Every finite integral domain is a field.
(b) The characteristic of a ring is either zero or one.
(c) A principal ideal domain is a Euclidean domain.
(d) Every unique factorization domain is a Euclidean domain.
| I Tafmit fog* faasr mat 3
(a) TJ FHS Integral H& R 8439 9
(b) Ul o gz At gy O 7t film
(¢ T yiy mieam & ¥ Euclidean H®% 3
(d) T f<Buz <3 ¥& e Euclidean H5 3 |

14. Which one of the following is false ?

(@) The Galois group of a finite extension of a finite field is abelian.

(b) x*-2 is irreducible over the field of rational numbers.

(¢) - is algebraic over the field of real numbers.

(d) mis transcendental over the field of real numbers.

5 fefmit fed' forr @3 3 ¢ |

(a) TE W3 B39 T AH3 T T Galois AHT £ Abelian J
(b) ufonm Bfimret R 439 fom ¥*-2 o weatar 3

(c) 1FS At @ B39 o0 n Algebraic 3

(d) 1HS Rftmret @ 839 feg n ufesssits 9

15. The set Q of rational numbers with usual topology is

(a) Compact (b} Complete

(c) Connected @ . Totally disconnected

™ topology &% UfRE Hftmpei @ Q Az

(2) FEY b) Y35

(c) Fefuz (d) U35 gu S8 mAds
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16.

17.

18.

19.

20.

Every T3 - spaceis' '
(a) regular (b) normal

(¢) completely regular (d) completely normal
T T~ ferag I |

() fadsa N (b) W

(c) Y3 Ju <9 fedsa d) yds gu &g nmi

The order and degree of the dlffermtlal equatlon + ’x + (—) =0is

@ (2,2 ® G.2) © @ 3) | (d (1,3)
R %ﬁ—’+ fx+ (%)3 =0 = gH »3 feardt
@ 2,2 b)) G.2) © &3 @ 1,3)

The mtegratmg factor of the differential equation (1 + xz) Sty= tan"'xis

(a) e ) gtan .‘x () e tanx (d tanx
B Aflads (1+22) 2+ y = tan~1x § =6 o 339
O L ®) etan~x (c) e-tan¥ (d) tanx

P.1. of the differential equatlon + + y=e*is

(@ e* ® -e* () 3¢~ (@ -;-e"‘
fdazHa IHieEs d"+ dy+ y=e *TPLJI
(@ e* @) —e* (@ 3eF @ e

The differential equation whose auxiliary equation has the roots 0, -1, -1 is
: .

@ L2+Z=p 0 2+22=0
© 2128242 @ f:;’;+zxi+"—’-o
@afgws')-lamﬂaa?;ﬁné’r%m-ﬁaaﬁéo—l |
(@ z;s’"'?,;:o ®) dxz+dx2 0
© Di2842og @) D+Z+2=
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21. The complete solution of the partial differential equation JE + \/E =11is
(a) z=ax +y b)) z=ay+ b

(c) z=ax+(1—\/a_)2y+c d z=x+y
i Basna mitaes \fp+ Jg=1 T ygs I8 I :
(a) z=ax+y (b)) z=ay+ b
2
- (0) -z=ax+(1—my+c d z=x+y

) ' 2 2
22. The partial differential equation ZTZ = ¢? % represents
(a) One-dimensional heat flow equation (b) Wave equation

{¢) Two-dimensional heat flow equation (d) Laplace equation
n ~ 2
WA fa3Ha mitaas 22 = (2 -‘;;% R urmzz Tt Y

ae?
(a) fEanmmmiizurad ATy . (b) 3991 AiS9s
(¢) T©-MHt IUATAHAGT  (d) Laplace Mleas

23. The order of convergence of Newton-Raphson method is

@ 0 ®b) 1 (o 2 d 3
Newton-Raphson H'3% ¥ geo< 334 J ¢ o

(a) 0 b 1 (c) 2 (d 3

24. A%e*isequal to
@ (e-—1)e* (b) (e—1)%* (&) (e—De* (& (e—1)%*
A% e* gIET B
@ (e—1)e* b) (e—1)2%* () (e-De™ (&) (e—1)%™

25. A necesSary condition for [ = f::(x, v,¥") dx to be an extremum is

® H-aG)=0 ® %o @)=
© 5% G)=0 @ -5 E)=0
I= f;’(x,y,y')dxémﬁgaéfﬂgﬁm?r

@ -z =0 ® -5 (G =0
0 2@ 0 E56-
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26.

27.

28.

29,

30.

Geodesics on a plane are

(a) circles (b) straight lines (c) cycloids (d) catenary
7 uBs BuT Geodesics I& :
(a) TS (b) Tt Jur=t (o) éaawa (d) Fos a9 =g

The integral equation y(x) = F (x)+ 2 _[ K(x,t) y(t) dt is called Volterra integral

_equation if

(a) aandbare vanables . (b) aandb are constants

(¢) ais aconstant while b is a variable (d) either a or b is zero

Integral AHtEES y(x) = F(x)+ A f: K(x,t) y(t) dt § Volterra integral AHioge forar
AT I AT

@ am3 bl 9 ®) a3 b AN TS

(c) anrfedd 7efd b nAfEg J (d avbfAead

Shortest curve joining two fixed points is

(a) acycloid _ (b) straight line
(¢) catenary _ (d) cardiode

5 Afte o & Sos ew 82 F 8o da9 3 -

(a) ¥ Jagara (b) Gt Jur

(c) Fawad (d) cardiode

If a particle moves on a smooth curve joining two fixed points A and B under grav:ty,
startmg from rest from A, the form of path in order that the time from A to B is minimum
is

(a) straight line (b) cycloid (¢) cardioide (d) circle

39 ¥ aF a3 MRS & © AfE fignt A w3 B § Ager 1 ASE Ja9 3 98T
ATHFITR, IR AW I H A T B 3 Mt ule 3 e 3, 33 7

(a) Tt Qur ® T3 (¢) cardioide C(d) uTr

The number of degrees of' freedbm of a rigid body moving freely inl space is
(@ 2 » 3 © 4 d 6
ywz ¥ F339 UHd ¥ 989 @rg < faart & After 3 |

@ 2 ® 3  (© 4 @ 6

7 : ‘ Paper-I1 (Maths)



31.

32.

33.

3.

3s.

The number of generalized co-ordinates required to describe the motion of a rigid body
with one of its point fixed is '

(@ 1 b) 4 © 3 @ 6
fex rfag fig 5 ove I8 7 Az 33 & 9% § ¥AC @B co-ordinates T farzdt 3

(@ 1 ) 4 (© 3 d 6

The conjunction of two statements p and q is true if _ : |
(a) pistrue (b) gqistrue (c) both(a)and(b) (d) neither (a) nor (b)
€ JEST p M3 ¢ T I ©IAS I Ao

(@ pAHY ®) gFAI () @MWOT @ T@WEFE)

If the statements p and q are défined as p: the integer n is odd and g: the integer n? is
oddthenp = qis

(a) false (b) true

(c) sometime true and sometime false (d) none of these _
Axd qE&" p M3 q § ufgsR3 &3 AT J, p:integern 2 I M3 q:integer n22R
Y, feap=2q?

(@) I (b)

() T IH3 n3 IR A @) feost f&F ad &t

Given that (pV q) A(~ pV~ q) is false, then the truth values of p and qare

(a) Dboth false . (b) both true
(c) either both true or both false (d) none of these

PVOA(~pV~q)T&3 I, I pm3 g T AR N5 T6
(a) ¥ Tz . ) rRR
(c) W T IHBI A 89 At @ feost 9 S s

The proposition defined by p A (~ p Vv q) is _
(a) atautology (b) acontradiction

(c) logically equivalenttop A g (d) none of these
pA(~ pV q) P ufgsig yrs= J

(a) & tautology ) ¥ fedusr

(© pAq < IISHIB TE (@) feost &5 It &t
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36.

37.

38.

39.

40.

The mean and Variaqce of first n natural numbers are respectively

2 12

ufgedinit n goadt Bftmret & wirs »i3 fiszT 9
1 n?4+1 nZ+1 n-1

n+l L ni-i ni-1 n+1 n-
@ ZFad== @) Sramd (@ Srand s () Tprand T

@ Hadt ! p) Tland M) SlandZE @ Zand 3P

The sum of absolute deviation about median is

(a) greatest (b) least (c) zero (d) noneofthese
Vit 3 w2 yas fegss T HF 9 |

(a) wifaasH () &8s (9 freq (d) fegst f&d It &3t

If 10 is the mean of a set of 7 observations and 5 is the mean of another set of 3
observations then the mean of these two sets, taking together, is

@ 15 ® 10 © 85 @ 75

A5 7 TEst D ¥ fe O WAz 10 I v 3 wwst @ ¥ 39 A €t wiRs 5 9 3t Ot et
& focifont vins 24t

@ 15 ‘® 10 © 85 @ 75

If the events § and T have equal probabilities and are independent with P(S N TN=p>0
‘then P(S) is _

@ P ®) p? © p (d) none of these

Agg Bz § M T Init Bereae AHS 96 M3 P(SNT) =p > 0 &8 A3 I, f&9
P(S | _ |

@ p ® P © P @ feost RS o &t

Ih case of tossing an ordinary die, the set of events {1,2,3,4,5,6} is

(a) exhaustive (b) mutually exclusive

(©) both () and (b) (d) neither () nor (b)

¥ AoTes Uh 3 HeE W, T (1.2,3456) T Hed

(@ feAflm ®) yIRuT feRaB
© @mOmT @ & (@3 (b)

9 _ Paper-I1 (Maths)



41.

42,

43.

e ={"F

Die A has four red and two white faces whereas die B has two red and four white faces. A
single coin is ﬂlpped once. If it falls head the game starts with the throwing of die A and if
it falls tail die B is to be used first. The probability of getting a red face at any throw of any .
dieis

@ 3 ® 3 © 3 (d) noneofthese
UTHT A © T9 &% »i3 ¥ 32 Uy I5 mefa wR B 2 S o m3 oo AR Wy s, Y Y
a%aaanfzww%uﬁaaﬁm%ﬁsw@v%wAwﬁzsmasmaﬁ%
ﬁmmmn@?%?wnuﬁwmﬂwanﬁﬁauﬂaﬁe& '3 o Uy
w8E & Agrear J:

1

@ 3 (b) ) feost fo5 I &t

L

©

)=

fP(AUB) =5 P(ANB) =2and P(A) =1 then events A and B are
6 3 2

(a) independent (b) mutuatly exclusive

(¢) exhaustive (d) none of these

e P(AUB) =2, P(ANB) =3and P(A) =1 fea e A m3 B o5
(@) B339 b) IR faead

(c) fenfzs @ feast R ast adt

If(AUB)=2,P(AnB)=2,and P(d) =2 then P(4/p) is equal to

(@ 1.00 (b) - 0.25 (© 075 @ 050
A (AU B) =2, P(ANB) =,and P(4) =2 fea P(Afp) ama d |
(@ 100 (b) 025 () 0.75 @ 0.50

Let X and ¥ be two random variables with the following joint pdf :
c2x+y)0<x<1,0<y<2
otherwise

Then the value of constant ¢ is
1 1 1

(@ 3 ®) - - © (d) none of these

H5 B8 X w3 Y It 3t joint pdf @B © ¥3H T Twm 0
c(2x+y)0<x<1,0<y<2

fly) = { 0; otherwise

AETSt nid ¢ T H% 3

1

(@ 3 ®)

L

© 3 d) feost &S at a5t

Paper-II (Maths) 0 c



45.

46.

47.

48,

If the joint pdf of randpm variables X and Y is given by
X+
Y. =0123 andy = 0,12

P =xv=y =430

0; otherwise

then P(X+Y =4) is :
(a) § ® 3 © = (d) none of these
IsH TS X B Y T joint pdf I

x+y

ETR x=0123andy= 0,1,2
PX=xY=y)= ; _

L 0; otherwise
fea P +Y=4) 3, |
@ 3 ® © % (@ feae RS 3 5
~ The function ¢(t) is a ¢haracteristic function of a random vanable if |

(@ ¢0)=1 : (b) o) = ¢(-t)
(c) @(t) is continuous (d) all of these
55 P(t) feaéws?a’teawﬁﬁﬂam%
@ ¢O)=1 _ ) B0 =¢(-1)
© ¢@®fF9y (@ fegAm

A sequence of random variables X;, X3, -... , Xp, ... is said to converge in probability to a
constant A if for any € > 0, we have :

(@ lim P(IX, - Al <€) =0 ®) lim P(IX,—Al<e)=1

© lim P(X,-A<e)=0 @ lim PX,-A<e)=1
Y39ty ot & R &t Xy, Ko, .o .. i mErdt wig A T probability 59 293
gé‘raﬁw%aﬁﬁaaﬁﬁ?re>0,m%a83.

(@ lim P(iX,—Al<e)=0 (b) lim P(X,—Al<e)=1

() lim P(Xn-—A<e)=0 @ lim PX,-A<e)=1

If X is a random variable with mean u and variance 2, then for any positive number k&, the
Chebychev’s inequality is glven by

(@ P(Xx- H|>kﬂ)< ()] P(|X—M|2ka)2'k—z

() PUX- u|<ka)<-—- (d) none of these

Hd MRS u m%ﬁsw::z X &% 5 3399tm 99 3, 31 feg fa & ummHa Wi k SE
Chebychev’s inequality f&t aret 3

@ P(X—pl=zko) S (b)) PUX-plzko) =
© PUX-plsko)s (@ feoof g ot sdt
‘ 1n | Paper-1I (Maths)



49,

50.

51.

s2.

53.

A sequence {X,,} is said to be a Markov Chain if for all fo1dz .. ins1 €EI& VN
@)  PlXny1=ine1/Xo=lo Xy =iy, o Xo= in] = Plnss = ingy / Xp = in]
®)  PlXner =inea/Xo=loX1 = is, o Xn = bn] = P[Xpiy =iy ]

(©) P[Xn+1 =ip41/ Xo = io_,X1 =y, . Xp= in] =P[X, = iy]

(d) Noneofthese

e &3t {X,,} Markov Chain ITQT I AT A igiyip . ine; €& Vn BT
(a) P[Xn+1 =iny1/Xg = g, X, = b, o Xp= in] = P[Xn+1 =lpy1 [ Xa = i3]
(b) P[Xn+1 =in41/ Xo = ip X1 = iy, o Xp= in] = P[Xp+1 = ins1 ]

©  PlXnsr =insa/ Xo = ioXy =iy o Xy = L] = P[Xy = i)

(d) fegst 39 st &t

The coefficient of dispersion of Poisson distribution with mean 4 is
1 1

@@ - ® 5 - © 4 . @ 2
A3 4 &% Poisson distribution € ferETUE o g&iF I:
1 1

@ g ®) 3 ) 4 d 2

The mean and variance of Chi-square distribution with n degrees of frwdom are
respectively -

(@) 2nandn () n%andvn (c) +Vnandn? (d) nand2n
n degrees of freedom &% Chi-square 35 & WiR3 w3 foose I& gHes
(8 2nnm3n ®) n?n3vn () Vnn3n? (d nn32n

For a normal distribution, the area to the right hand side of the point x; is 0.6 and to left
hand side of the point x, is 0.7, then we have ,

(a) x >x b)) x,<x; () x=x (d) none of these
%anmazesaé’rfae:cl%ﬁﬁwﬁ@ﬁs’a%%m@*ﬁa?xz&éwﬁeamﬁm 3t
A3 &% O

(a) X, > xz. (b) X <X; © x= Xy . (d) W ﬁﬁ- g(é]’ &It

Let T,, be an estimator, based on a sample x;, xz, < 5 Xy, Of the parameter 8. Then T, is
consistent estimator of 8 if
(a P(I,-0>e)=0Ve>0
® P(OT,-68i<e)=0
(¢) lim P(IT,~8|>€)=0ve>0
n—w

@ lim P(T,—8] <€) =0 Ve >0
n—a0 -

H5 B8 Ty, X1, Xz, ., X, AUS ‘3 niorg3 Donfizs 6 o ¥ foguaw I, 29 T,,0 o
f¥a Rfae faguex 3 Ao ' '

(@ PT,—0>€)=0Ve>0

) P(T,-08l<e)=0 .

(c) l!l_r’nOD P(T,-0]>e)=0Ve>0

@ lim P(|T,— 0] <€) =0Ve>0
n—a

Paper-1I {Maths) 12 C



55.

56.

57.

58.

The Neyman-Pearson lemma provides the best critical region for testing [11 null hypothesis
against [2] alternative hypothesis. Here

(a) [1]=simple, {2} =simple (b) [1]=simple, [2} = composite’

(c) [1]= composite, [2} = simple (d) - none of these :
Neyman-Pearson lemma [1] null hypothesis against J2] alternative hypothesis € g et
738 ¥ §3H ferdnast 339 ST 9

@ [1]1=FUds, [2} = AUSS, ®) [1)=FRus, [2) =Afes

(€ [t]=7few, [2} +AUTs, @ feost R &St st

The likelihood ratio test is used for testing [11 null hypothesis against [2] alternative
hypothesis. Here '

(@) [1] = simple or composite, [2] = simple or composite -

(b) [1]=simple, [2] = simple

(¢) [1] = composite, [2] = composite

(d) none of these . _ _

[1] null hypothesis against [2] alternative hypothesis €t 75 &ef AH-nzUSI fodtyz 3:
(a)  [1]=Fuas At Afes, [2] = simple or composite.

(b) 11 =A0d5, [2] = AA36

(© [1]=7fes, [2)=Hfse

(@ feost T ot &t _

For the validity of F-test in the analysis of variance, the following assumption is/are made:
(a) the observations are independent.

(b) the parent population from which observations are taken is normal.
(c) the various treatment and environment effects are additive in nature.

g‘i?allofthcse ‘ _ ]
2 fopns 29 Fetest & 20T &et, 35 fodntt Hass=t aEvEinit aET U5
(@ SEESIVIS

) W At fam &5 Ja 52 9@ 95, AS39 9

(© fefds fomm w3 e3=as yge Bam U wid 36

(@) fegms o

If X, x1~Np (1, ), then|AX follows, where A is a matrix of rank ¢ < p,

@ Ny (Aw, AZA) . ®) N, (Au, _AEA')

(¢) Np(Au, AZA) (d) N, (Ap,AZA)

FLT Xy ~Np (. ) feF AX Uz s I 8 A g <p o o Refdam 9
(8) Np(A, ATA) ‘ (b) Ng(Au,AZA) '
(c) Np(AumAZA) (d) N,(Ap,ATA)

In the case of simple:j random .éampling without replacement, the probability of two

specified units in the population of size N to be included in the sample of size n is
n(n-1) n

(@) N(N-1) () N (c) E—:,:—i; (d) none of these

somm 3 fagr, Fuvas Ysu Rufa 9 N i < medfunr 189 A oias n feg mis

595 2t € feRm det <f Ag=alt 9:

@ =2 ® 5 © & @) feost AT
' 13 Paper-11 (Maths)




59.

60.

61.

62.

63.

640

The stratified sampling is usually preferred when the nature of population is

(a) heterogeneous (b) homogenous (c) any type (d) none of these
TovHeE RufSar § sorio i3t aidt & w1 medfr & yfset .

(a) fu3uaa (b) FHIU (¢ fardtsgiz (4 foost fF ast st

The ratio estimator of population mean of study variable is usually better than simple mean
per unit estimator if correlation between study variable and auxiliary variable is

(a) negative (b) positive (¢) zero (d) noneof these

A nifis 99 ¥ FarftmT WA T BaHas nisu= yIt fearst nigHaR 3 AOTas RS
&% 4939 I AT study variable »13 auxiliary variable fegers AforsT -

() foz=ua b) wWHI (¢) fred - ) feon &G Gt &t

In a Latin Square Design with m treatments, the degrees of freedom of error sum of
squares for a fixed effect model is

m-Dm-2) bd (m-1) () @m-2) (d) none of these
mﬁwmmmmmﬁaf&amﬁamaﬁm%m%w
it degrees of freedom I

@ Mm-Dm-2) ® (m-1) ) (@M-2) @ fevst RS et ot

In a 23~ factorial design of experiment, the number of treatments are

@ 7 ® 6 © 5 @ 8
YGdT St 23- IETHim o ¥, feearat O A

(@ 7 . B 6 (© 5 (@ 38

For a balanced inéomplete block design with parameters V, b, 7.k, 4, wé have
(a Vr=bk b AV-D=rlk- 1)

€ bz2r (d) all of these

Uanfiest v, b,r.k, 4, mfeaﬂsﬁ?nﬂmawaawaéf A3 &% J:

(a) Vr=bk : b AV-1)= r(k 1)

© b2r (d) fegms

If p; denote the reliability of the i component; i = 1,2, .. ,n then the reliability of
parallel system is given by

(a) =P ® 1-JL,0-p)

© IMEQ-p) ' (@ 1-TI,p;

Hed p;, "33 i=12 .. ,n E’rnﬁasrean@?%r,sfmﬁmaw&ﬁﬁw
st ot _

@ Ilip ® 1-[IE,(1-p)

(c) i=1(1-p) @ 1-Tlkip
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65.

67.

68.

Let S be a convex subset of the plane, z = ¢, x; + €2X;, V(xl, xz,) bounded by lines in the
plane. Then, a linear function where c; , ¢, are scalars, attains its optimum value at

(@) Theoriginonly (b) anypoints (c) the vertices only (d) None of these

Vis #8 uds g § B 835 Qu-Aya 3 7 fx uds g Juret o dfeor faer 31 fed
UG TBS z = 1% + C2Xy, v(xl,xz,)esﬁenvgeangaqmsaaer%ﬁ% 1, Ca
AA®S T5: o

(a) frog ngE b) ot &g free e (@) feost &S ast &I

Given a set of vectors{X;, X3, ..,Xx}, a linear combination x = A;%; + 4%z +
s Ay x is called a convex combination of the given vectors if '

(@ A,dp, .. A =0and TiZf2; =1

®) Az, .. LA 20and $iZK2, £ 1

(© VA7 and TiZKA; =1

(d) None of these

2aed @ g 33 39 A2 {xy. X2 -, X }, SUHU AUVG

x= Axy FAxp + ) A, 1,52 T 3aeet v €33 Rus Iofer 3 A9
@ A2, . LA =0and TiZkA, =1

) Apdz, .. A 20and TiZFA #1

(© VA7and TikA =1

(@ fooot & & ad

A queuing system M /G /1 has

(a) asingle channel ' (b) an exponential inter-amival time distribution
(c) arbitrary service time distribution (d) all of these -

g a3 Y@= & M/G/1T 3 |

(@) fa feafor arar ) ¥ nizg ude it 33

(c) AOH AE A €3 @ feang

If n components, functioning independently, are connected in series, and if the i

- component has reliability R;(t) then the reliability of the entire system R(t) is given by

(@) R(@) =R ()+R(t) + ... + R, (D)

() R(®) =R (£)-Ry(t). ... .Ry(1)

© R@®) =Ri(®).R(t) + Rs().Re(t) + ... +Rp_(2). Ry (t)

() R(t) = Ry()—R(t) + Ra(t)—=Ry(t) + ... +Rp_a(t) - R, (t)
ﬁaaamguﬁaénaaénigfea&ﬁﬁaa%ﬁéaa, =9 it 33 < mfgesT R (1)
¥ 3t Ft R(E) YT & Afagsr gt |

(a) R() =R, ()R (D) + ... +R,(t)

®) R@) =R(0).R(1). ... R, (t)

(©) R =Ri(t).R(t) + R3(). R () + ... +Ry—1(t). Ry (L)

(d R(® = Ry (D—R(t) + Ra(t)—R() + .. +Rpy(O)— R,()
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70,

71.

72.

73- .

74.

If A and B are two sets, then AUB = ANB if and only if

(a AcCB ) BESA () A=B (d A=B
" A »i3 B € Ac 5, fe9 AUB = AB fige 2 fiee :

(8 AGB ~ ® BESA () A=B = (@ A=B

IfaN = {ax: x € N}, thentheset2Nﬂ6le

(@ 2N () 4N © @ 12N
AaN = {ax: x € N} feg AT 2NN6N D :
@@ 2N (b) 4N (¢) 6N @ 12N

The number of proper subsets of the set {x, y, z} is .
(@ 6 ®) 7 (¢ 8 @ 2

ﬁZ{x,y,z}@yH?iﬁaﬁ'e*@rﬁEﬂ%: , :
(@ 6 b 7 (© 8 @@ 2

In a city, 30 percent of the population travels by car and 45 percent travels by bus and 15
percent travels by both car and bus. The persons travelling by car or bus i is-

@@ 75 (b) 45 () 30 d 60

Ea mfag feu 30% waRfimit a9 Porar AET S9St 3 M3 45% SR AT mS 15% T
w3 ¥R 95 g, 168 ydtes &x a9 7 ¥H e AEY o 9B

@@ 75 (b) 45 © 30 d 60

1fA={(x,y):£+y2=25} and B = {(x, y) : ¥ + 9y = 144} then ANB contains

(a) no point (b) 4points (c) 2 points (d) 3 points
ﬁA={(x,y):x2+y2=25}m§B={(x,y):f+9f=144.}faaAane3maa
(@ St nixad (b)) 4nix (¢ 2vx @ 3n=

If2 < x < 3 then -
@ x-3)(x-2)<0 b x—-3)(x—2)>0

© g :;>o @ x-3)> (x-2)
72 < x < 3fe .

@ (x-3)(x-2)<0 b x-3)x-2)>0
© E2>0 @ (x-3)> (x-2)
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75. The equation |x + 4| = x has solution

- 76.

77,

78.

79.

(@ x =2 b) x=-2 () x=~4 d x=4

- PHIFIE |x + 4] = x T IB
(@ x=2 ® x=-2 (9 =x

~4 @d x=4

Which one of the following statements is true ?
(a) The set of natural numbers is uncountable.
(b) The set of rational numbers is countable.
(c) The set of irrational numbers is countable.
(d) The set of real numbers is countable.

5 Tttt feg faozr sgs AAt 3 2

(a) eIt Aftmret o R fasstar sdt 9

() ufoiw Aftmret T A foams &

(c) »iufghe Aftpret o Ae forssrts &

() niRw Aftret o A7 facers @

Which one of the following statements is incotrect ?

(a) Every non-empty set of real numbers which is bounded above has infimum.

(b) Every non-empty set of real numbers which is bounded above has supremum.

(¢) Every non-empty set of real numbers has both supremum and infimum if it is
bounded. -

(d) The set of real numbers is an ordered complete field.

Iz fatimr fed' faogr aEs I3 9 ¢

(a) T i Aftmret & -t He ¥ §ug afs3 3, infimum 3

(b) T WA Bt o &T-udt fz 7 Gug aIf53 ¥ supremum 3

(c) 9 niRS Hitmret o -yt 2 J99 3153 I 3t Supremum ¥R infimum €5
(d) »FS Afimret o Bz e T yas 839 J |

If the altitudes of a trianglé are in A.P., then the sides of the triangle are in

(@ AP. () G.P. (c) HP. (d) ' none of these
a9 ¥ f3az It Gudint AP, feu Ts 37 faaz &t et 06
(a) A.P. (b) G.P. (© HP. (@ IF &R

If in an infinite G.P., first term is equal to thrice the sum of all the remaining terms, then its -
common ratio is

1 1 1
(@ 1 ® 3 © 3 @ 3

a5 niFrtH G.Pp. ¥ ufelt Bast oo Gardint @ 79 2 s o= @ soE I 3 fem
T AT 0EUE Tt \

o1
@ 1 ® - © 3 @ 3

1 |
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80.

81.

82.

83.

85.

The A.M,, G.M. and H.M. between two positive numbers a and b are equal, then

(a) a=b (b) ab=1 (c) ab=2 (d a+b=0
T UBESHI Afth=t a n3 b © TIfHE wiad AM., GM. 3 HM. 3959 I8 3¢
(@ a=b (b) ab=1 () ab=2 (d a+b=0

If the roots of the-equation x3 - 12x? + 39x — 28 = 0 are in A.P., then their common
difference is ,

@ 1 b 2 © 3 ‘ (d) 3

Ao AIEEs 23 - 12x2 + 39x — 28 = 0 @ 4% AP. {8 75 3* GUs’ T AET »i3T I
(@ 1 (b) 2 () 3 ) +3
Sumofntemsofmeseﬁesﬁ+4§+m+m+ ...... is

(@) — 0 2 @ a@zn+1) @ X2

V24 VB+ VIB+ V32 + ... 3 doii n Qadoif T D

@ - ® 2 (@ nen+n @ 2R

The series Yn=o(2x)™ converges if

(@ -1<x<1 ® -;<x<:
(© -2<x<2 @ -;<x<3
B3 T2 (2x)" fogzet 9 Aae - :
(@ -1<x<1 (b) —%<x<-21-
€ =-2<x<2 @ -><xs?
The sequence < 1,—%,%,—%,%, ...... >is

(a) Convergent (b) Divergent (c¢) Oscillatory (d) None of these
11 11
&3t < 1, — Ty >3

(@) T udt o) 85 femet () nmfEg (@) feast &9 <t &gt

. 1 . .
K Y u, is a positive term series and lim,,_,, [,]J* > 1, then the series is :

(a) Divergent “(b) Convergent (c) Oscillatory ~ (d) none of these
ﬁaazunﬁameaa‘rw%n@limnw[un]ul>13fqna: ,
(a) Divergent (b) Convergent (c) Oscillatory (@ T s
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86.

87.

89.

90.

91.

. sinnx
The series Yn-,

p > 1 converges uniformly for

nr ’ :
(a) x>1 b)) x=1 {(c) x<1 (d) all real values of x
FqH T S o, > 1 feard famger ¥
n=1 np ! v

(a) x>1 ® =x=1 (©) x<1 () x T FAY RS NS

The term containing x3 in the expansion (x — 2y)’ is

@ 3¢ ) 2™ © 4* @ st
(x-2y) femRefm ¥ wd:

(a St ® TR (@ T @ dndt

Constant term in the expansion of (x — i)m is

@ 3" ®) 4" (c s" @ 6"
(x — D 2 ferms g Fureh w3
(a) SRSt - (b)  oEt (¢ Umet @ ==

In Pascal’s triangle, each row is bounded by

@ 1 ® 2 © -1 @ -2
uFas f3dz fem 99 939 aifss 9 o
@ 1 S ® 2 © -1 @ -2
The result ‘Every infinite bounded set of real numbers has a limit point’ is
(a) Binomial theorem : (b) Heine-Borel theorem

(¢) Bolzano-Weierstrass theorem (d) None of these

aSteT “niEes Aot I8 o afes e v A Rig 37 Y

(@) TERHNGFIT (b) TEG- TS FI9

(c) HIWE- IMTATH H3T @ feos g adtadt

The function f (x) = 2§ is not continuous at _ ,
(@ 0 b 1 (© -l (d) any point

amf(x)=2iﬁn’§ﬁ;é33ﬁ3 |
@ 0 b 1 © -1 (@) SEE Y
19 Paper-II (Maths)
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92, The function f(x) = |x + 2] is not differentiable at
(@ x=2 ® x=-2 () x=1
55 f(x) = |x + 2| fs¥et &t 3 |
(@ x=2 b)) x=-=2 (c) x=1
93, % (cos™x + sin~1x)is
@ Z ®) © © =
-:: (cos™'x + sin"1x) 3
@ 3 ® o © =
94. Ifx = t?andy = 2t then % is equal to
@ -z ® -3 ©
Hadx = 23y =2t feagam?f
@ -3 B - ©
95. ' The derivative of x® w.r.t. x3 is
@ 6 () 3+ © 27
. xé o 3dRfes wat x3 ¥
@ & & ¥ @ 27
96. Rolle’s theorem is applicable to the function f(x) = 3%in*in
(a) any closed interval | ®) [o,m
© [o] @ [-35]
Rolle = H39 &85 f(x) = 3%~ Qg &q oy
(2) ISt F 33D nizTw ®) [o,n]
© [o3] @ [-35]
Paper-11 (Maths) ‘ | | 20
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97.

9%.

- 99.

100.

101.

The function f(x) = ils

(a) continuousin {0, 1] (b) unifbt’mly continuous in [0, 1]

{(c) discontinuous in [0,1] (d) continuous but not uniformly continuous is [0, 1]
o5 f(x) = =3 |

(@ [0, 1]feg fsdzs (b) [0, 1] feo Eanq fad3g

() [0,1] feu nifsd=za @ [0, 1] feu fadz9 udg feame

The tangent to the curve x? = 2y at the point (1,%) makes with x-axis an angle of

(a) 0©° (b) 45° (€ 30° @ 60°
g (1.3) '3 =9 x? = 2y & MugH Jur x-axis 5 fiAt foardt o qx T2 @ Y
(@ o0° ' (b) 45° © 30° (d) 60°
Minimum value of sinx for —E <x £ -’25 is
_ | |

(@ o0 (by 1 () -1 (d -3
~><x < gaﬁsinxgﬁgm)ﬁs%

o ' 1
@ 0 ® 1 © -l @ -3
A stone thrown vertically upward satisfies the equation s = 80t — 16t*. The time required to

reach the maximum height in seconds is

(@) 2 (b) 3 () 2.5 (d) 3.5

FaGig w3 Fr%waﬁwuaaamSﬂSOt—laauaaaw%thﬂ?smfuaa}r
@W&?%Wﬂ&ﬁﬁnﬁe@ﬁgsﬁvmﬁl

(a 2 (b)) 3 (© 25 () 35

The rate of change of the volume of a sphere w.r.t. its surface area when the radius is 2 ¢m,
is _

(a) 1 ® 2 () 3 B (d 4

fear i3 2 m3fy ¥ 83965 © wrt fen%mfeaﬁﬁvuféemé}eaaﬂqfén?mau—
fenmd 2em T

(a) 1 b 2 () 3 d 4
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102. The function f(x) = cosx — 2px is monotonically decreasing for

@ p<; ® p2-: (© p<2 @ p=2
e®5 f(x) = cosx — 2px feafod gu feg we foor 3, &2t
@ p<; ® p2-; (@ ps2 @ p=z2
103. If limmf;—:’-;-’f = 4 then the value of p is
@ 6 ‘ ® 9 © 12 (d) 4
AT limy Lo b= 4 IF pTHSY
(@ 6 ®) 9 © 12 @ 4
104. | xl:gx dx is equal to
@ logx ~ (b) loglogx] (¢) logi (& loglog(log x)]
: leolgx dx g989 3 : | '
(@) logx (®) logllogx] () log= (@ log[log(logx)]

105. | cosx dxis equal to

#&.—.ﬁmm

2
@ 0 () 1 () -1 S 2

2
f cos x dx 9T 9

n

— 5 ] ) .

(@ O ®) 1 © -1 @ 2
166. limn_.m (;—1—1 + ;—i—; + et %) is equal to

(@) log2 ® o © 1 (d) log (%)

My (4 ot ot ) SEEE D |

(@ log2 ) 0 © 1 @ log(3)
107. The area of the curve x* + y* = 2ax is | _ |

(@) ma () 2ma’. (¢ 4ma (d) % na’
TG X +y =2ax T EITJ | ' .

(a) ma’ (b) 2 ma? (©) 4mal (d) %ﬂa2
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108. For Riemann integrability, condition of continuity is

109.

110.

111.

(a) necessary (b) sufficient

(c) necessary and sufficient " (d) neither necessary nor sufficient

Riemann integrability St fadzasr € maz §
(@) g - ®
(c) WII N3 Tt | (d) A & ot

fol x™-1 (1 — x)"71 dx is convergent when

(a@ m>0 (b) n>0 (c) m>0,n>0 (d)‘ -m>1,n>1

| folx"“1 (1 - x)™ ! dx FEIHt I A

(a m>0 (b). n>0 € m>0,n>0 (d) m>l,n>-1

If [°lf(x)ldx is convergent then the integral [~ f(x) dx is

(a) ' conditionally convergent _ (b) uniformly convergent
(c) absolutely convergent (d) divergent

HAad fomlf(x)l dx o'geHdt J 3 integral f: f(x)dx3

(a) wHIEr dgEdt (b) feaAs FIodt

(©) foqquIgomndt (d) f8s fomsdt

Choose the incorrect statement :

(a) Every countable set is Lebésgﬁe measurable.

() A function of bounded variation is always continuous.

(c) Every continuous function is Lebesgue measurable.

(d) Every Riemann integrable function is Lebesgue integrable.

9153 FES U

(a) UIG fA=atd A Lebésgue HUTTET

() afss seEw T fod e e fsdse g Y

(c) T3 5333 55 Lebesgue HUEHAT J
(d) TS Riemann integrable 2%& Lebesgue HUIWI J

23
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112. The function f(x,y) = jx| + |ylis
(a) discontinuous at the origin.
(b) differentiable at the origin.
(¢) continuous as well as differentiable at the origin.
(d) continuous but not differentiable at the origin.
5 f(x,y) = |x| + Iyl 3 |
@ Gsut ‘3 nifsdsa ®) ST 3 fodeis |
) B3ut ‘3 fsdza nB T3t (@) €3ust *3 fod39 udg foudarits &dt

113. Which one of the following statements is incorrect ?
(a) Every metric space has a completion.
(b) Every metric space is Hausdorftf.
(¢) The real line (with usual metric) is compact.
(d) The real line (with usual metric) is connected.

Io fofemit o faos oEs B3 &

(a) I3 =AfHa ferzmg & AudssT 3

(b) T9 TRfHA B39 Hausdorff 9

(c) WFS N (i TAMHA &%) RfWus 9
(d) MRS T (vH TR &%) Bt 98 T

114. Choose the correct statement :
(a) Every normed linear space is connected.
(b) Every finite dimensional normed linear space is compact. -
(¢) Every metric space is a normed linear space.
(d) Monotonic functions have discontinuity of the second kind.
(a) T9 AUSS SuEy feR3 »muA feu AEf3 O
(b) T AHZ ot ey wE AU 3
(¢) 9 wpix fenzra nigess Jursy &
(d) fead <85 gAd faAH & nifsdzasT e 05 |

115. 1If |d@ x b| = |d||b| then angle between d and b is

(@ 0 ® 3 © 3 @) m

A |d x b| = |dl{b] fev d m3 b @ Tafinis A= J |

@ 0° RS © = @ n
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116.

117.

118.

119.

120.

- -

If &, b, ¢ are unit vectors such that @ + b+ & = 0 then the value of &.5 + b.& + 2.4 is
2
@ 3 ® -3 © 3 @ -3
W d,b,éfeaft I T iR d+ b+ =0 fevd.b+b.c+édonN®d
2
@ 3 ® -3 © 2 @ -
The area of the parallelogram whose diagonals are given by the vectors

3+ - 2kandl—-3}+4kls

(@ 10v3 ®) 5v3 (© 3 () 5
mmmaﬂam%ﬁn%ﬁaaﬁmﬂ—zié w3 T — 3] + 4k 3R T RS
e IS

(@ 10V3 () | 5V3 © 3 @ s
.Thevalueof ﬁx(sxf’)-i-gx(é’x&)-l- gx{@xb)is 5
@ 2[db¢ ® 0 © [d5d @ 3[abé -
dx(bx&)+bx(@xd+ éx(@axh) T

(@ 2(dbq ® O (© [dbé] @ 3[dbe]
The dimension of the vector space R of all real numbers over the ficld Q of ratlonal
numbers is

(@ O ® 1 () 2 (d) infinite
UWM%%Q%WW%%WWR@mm

(@ 0 (b) .1 (c) 2 , (d) niFtH

If A is a square matrix such that AZ= A then |A|=

(@ Oorl ® 0 © @ -1

7 A 8% Tgarag Refaarn 3 37 A A= AfEH|A|

(a 01 ® 0 © 1 @ -l

Choose the oorl;ect statement :

121.

(a) Every square matrix is invertible.

(b) The product of two non-zero matrix is always non-zero matrix.

(c) Ifamatrix A is symmetric as well as skew symmetric then A is a zero matrix.

(d) Rank of a non-zero matrix can be zero.

At 86 g8

(a) 99 =garare Nefaam use@E Gar 9

(b) = F9-frieg Nefaan o geacs Irmr d9-frgs Refear §er 3 |

(c) w9 X Nefoar A symmetric M3 skew symmetric I 37 A feaﬁaaﬂzﬁan%
d) & fo-firea Nefoam v oo e I Fae J
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122. Choose the correct statement :
(a) Every inner product space is a normed linear space.
(b) Every orthonormal set is linearly independent.
(¢) The eigen values of a Hermitian matrix are all real.
(d) All the eigen values of a positive definite quadratic form are zeroes.
Aot G5 9T .
(a) TT WIS JEaew fens Auws g feR3w 3
(b) T9 orthonormal FZ Jyfu FS39 J
(¢) Hermitian R2faar T eigen HE MA% TS
(d) R forfos oo=ia 9arars gu & AT eigen HS fHET 96 |

123. The distance between the lines 3x+4y=9and 6x+ 8y =15 1is
6 3 3

@ < ®) — © @ 5
Jret 3x+4y=9m3 6x+8y=15fegnizg I

6 3 3
@ < b — © = @ s

124. The equation of the line parallél to X-axis and bisecting the join of (1,4) and (-2, 6} is

(a) y=5 b)) y+5=0 () x=35 d x=3
X-axis € ANG33 w3 (1,4) 3 (-2,6) © HE § dez o Jur &t mflees O
(@ y=5 ®) y+5=0 (¢ x=5 @ x=3

125, The circle ¥ +y* + 4x — 7y + 12 = 0 cuts an intercept on Y-axis equal to

@ 3 ® 1 © 2 @7
FIG 2 +y +4x— Ty + 12 =018 intercept 3 Y-axis Gua deer J, s989 9
(@ 3 ®) 1 © 2 @ 7
126. The number of tangents to the circle x* + y* — 8x — 6y + 9 - 0 which pass through the point
(3,-2)is
(@ o0 ® 1 ) 2 @ 4

Jog X’ +y -~ 8x— 6y +9=0 & AUIA FIX Jwaemt Teltar & faeht, 7 g 3, 2) ¥
eIt I5, J )

(@ O ® 1 © 2 @ 4
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127.

128.

129.

130.

131.

132.

The straight line x + y = [ touches the parabolay = x - x? if lis_.equal to
(@ O ) 1 @ -1 @ 2
it x +y = 13989 y = x- x? & AUSH St J a9 | 5999 2

(@ O ® 1 (@ -1 (B 2

Sum of the focal distances of an ellipse ’—:i + -’-'5-2* =1is

(a) 4 o 5 © 8 @ 10
@am%ﬂ,y{:lwgug‘anﬁ@ﬁs%

(@) 4 BURE © 8 @ 10

The eccentricity of the conic x¥*— 2x — 4y* = 0 is

@ 2 ®» L 9 2L @ i
FTIAT xF —2x— 4y? =0 T ATIMBT I

@ 2 ®» ¥ e % @ 3
The distance of the point (3, 4, 5) from y-axis is

@ 3 () 5 (© V3% ) 4
fig (3,4, 5) & yiAm 3 gt I

(@ 3 ® 5 (© V34 @ 4

The angle between the linesx=1,y=2and y=-1,z=01is
(@ 0° ' (b 30° (c) 60° d 90
Jyret x=1,y=2M§y=;—l,_z=0€HﬁW§(E%

(a) 0° by 30° (c) 60° (d 90°

A straight line which makes an angle of 60° with each of Y and Z-axis, inclines with
X-axis at an angle '

T ‘ . 3
@ 7 ® 3 © 3 @7
fig fYt T fiot f Y3 Z-axis 5 60° € & g8@¢ 3, X-axis 5% feA dF 3.
st 3 |
(@ 3 (b)

3n

© 7 @ =

oA

.4
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133. The angle between the planes 2x—y+z=6andx +y+2z=71is

@ = ® 3 © = @
, 382x—y_+z='6YH§x+y+22=7_T:'HﬁW§€%:
@ = ® 2 © = @ =

134. The projection of the line joining the points (3, 4, 5) and (4, 6, 3) on the line joining the
points (1,2, 4) and (1,0, 5) is '
2 1 1

@ 3 ® = © 3 @ 3
(-1,2,4) 3 (1,0, 5) o § A3t 3ur 89 (3, 4, 5) B (4, 6, 3) ffgntt § Has T
o FOT Y

4 2 1 ' 1
@@ 3. ) 3 () 3 @ 3
135. The principal value of the amplitude of 1 +1i is :
@ = ® © = @ =
1+i ¥ amplitude T HH W& I
T ) n . T
(@ = ® - - © 7 @ <

136. The complex number z = x + iy satisfying [z + 1| =1 lieon
(a) X-axis (b) Y-axis (©) circle - (d) - ellipsoid
lz+l|=1§ﬁ33‘86’€?§¥®ﬁ'@8ﬂ&'z=x+iy%€?% '
(@) X-axis ‘3 (b) Y-axis‘3 (¢) a9 ‘3 (d) "I0I g ‘3

137. The inequality |z — 4| < |z — 2| represents the region given by

(@) Re(2)>0 (b) Re(z)<0 (c) Re(z)>3 (d Re(z)<2
[z — 4| < |z-2| T WAME3T 839 UF J9<t 3

(@) Re()>0 () Re()<0 (c) Re(z)>3 (d) Re(z)<2

138. A valueof Vi + V—iis

@ 0 ® v . © i @ -
Vi+V=i v 3 ;
(@ 0 ® V2 @ i -
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139,

140.

141.

142.

143.

144.

If z=1 + i, then the multiplicative inverse of 2’ is

@ 1-i ® 3 © - @ 2
Hgz=1+i93 feg Z or gz €% 9

@ 1-i ® ;.  © -3 @ 2

If one root of equation ix? — 2(i-_|-1)i+(2—i)=0is2—-i,thentheothermotis
(@ ~i b) 2+i © i @ 2-i
Aflees ix? - 20+ Dx+(2-0) =0 TR YW2-i IS grar et 7

(@ —i by 2+i (€} i d 2-i

The value of cos 53° cos'3f(° — sin53° sin37°is
1

@ 1 b)) = © 0 @ V2

2

05 53° cos 37° - sin53° sin37° THB I

1

@ 1 ® 7 © 0 @ V2

IftanA = > and tan B = 3, then the value of A + B is

6

@ I ®» T . © 0 @ =
ﬁaatanA=-:-hI§tanB=§ IA+BTNH D :
@ % ® = @ 0 @

If sina = sinf and cosa = cos B, then

(@ a=8 - ® a+pf=0
(c) a=+p8 ‘ (d) a = 2nm+ B, wheren is any integer
359 sina = sinf 3 cosa = cosf T 3

(@ a=§ ® a+p=0 ,
© a=z=p8 | @ a=2nn+ BRI T |

Which one of the following functions is analytic ?
(@ sinz ® z © |zI? @ xy+iy
I fsfimr fd foos <o femdresim 3 1 :

@ sinz ®) 2 © kP @ |
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145.

146.

147.

148.
@ 2° b)) 2"+1 (c) 2"-1 (@ 2+

-149.

- 150.

If C is the contour |z| = 1, then the value of [, cosz dzis

(@ 1 ® 0 : (¢) 2mi d 2n
a9 C contour |z| = 13 3F Jo coszdz® W& d .
(a 1 : () 0 (¢) 2mi @ 2m

Residue of c‘;—s_z atz=0is

@ 0 ® 1 © 2 @ 3
2=0QUT 2 3 :
@ 0 ® 1 © 2 @ 3

A function which is analytic and bounded in the whole complex plane must reduce to a
constant is '

(a) Cauchy theorem (b) Liouville's theorem
(¢) Schwarz lemma (d) Open mapping theorem

ﬁamﬂﬁﬂ@ﬂ@aﬁﬁ%n@mmu@ﬁmmﬁz% Agdt 39 '3 fad39 weer
3 nue@er

(@) Cauchy theorem (b) Liouville’s theorem
(c¢) Schwarz lemma (d) Open mapping theorem

The total number of combination of n different things taken 1, 2, 3, ..., n at a time is

T 35 n I 2 A AN &R AR 1,2, 3, ..., n O O I e 3
@ 2" B 2"+l (@ 2-1 @ 2%

There are 10 true-false questions. The number of ways in which they can be answered is
(@ 2" ®) 10 (© 20 @ 10
10 FT-T83 Yrs 35 1805 o B i S o AT A Reer I B0 05

@ 29 ®) 10 () 20 d 102

The number of words which can be made out of the letters of the word MOBILE when
vowels always occupy odd places is

(@) 20 ®) 36 (© 30 @ 9
MOBILEWﬁﬁﬁ%m%@m%éﬂ—g‘—%ﬂ%{%mmwn&%aﬁmﬂﬁ
ARI a2 At 3 JT ? |

@@ 20 ®) 36 (© 30 @d 9
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