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Question No. 1

For any two events A and B-

A) B)

P(AUB) = P(A) + P(B) P(AUB)=P(A) + P(B)
C) D)

P(AUB)=P(A) + P(B) None of the options

faregr gr geamat A 3k B & farT-

A) B)

P(AUB)<P(A) + P(B) P(AUB) =P(A) + P(B)
C) D)

P(AUB) = P(A) + P(B) Treat 7 @ F5 AT

Answer Key : A

Question No. 2
An empty set is-

A)Unbounded B)Bounded
C)Neither bounded nor unbounded D)Both bounded and unbounded
Tw fYad e R AT 82

INE LI B)URER
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C)F O uReg 3R 7 & srules D)UREG 3R 3aReg gt

Answer Key : C

Question No. 3
Every non-empty set of real numbers that has a lower bounded set has-
A)A supremum B)An infimum

C)Neither an infimum nor a supremum D)Both an infimum and supremum

i G@msi 1 Ul IR-Red Ae, oo Faer aafRa e earg, & gargl
AT Tare B)U& 3Hd
O)F a1 U& 3d 3R 1 € U = D)T& 3 3R Faf= gt

Answer Key : B

Question No. 4

The union of any collection of open sets is-

A)Neither open nor closed B)Both open and closed
C)Open only D)Closed only

g vl & feel i Sug FrHEg R Y

AT T GATR AR AL &g B)WAT 3R &g gl
C)%ad gar D)&had §g

Answer Key : C

Question No. 5
An interval that is NOT an open set is given by-
A)(a, b) B)[a, b]
O)[a, b) D)None of the options

TS AT St U GaAT A< 781 8, fbad gri fear mar 2
A)(a, b) B)[a, b]
O)[a, b) D)fdsedl & q P ol

Answer Key : C

Question No. 6

A bounded monotonic function is a function of a-

A)Discontinuous function B)Continuous function
C)Monotonic function D)Bounded variation
W IRTS PRI FAITH HITH Bad 2l

A)SEdd B B)ddd Bhad

C) Uiy e D)uRe e

Answer Key : D

Question No. 7
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Which one of the following functions has the domain

A) B)

9= 2 F®) = B—x— {1+x
©) D)

f(x)= ;Jjg f(x)= x?}f&l

fFafafad ¥ O feog e d ST (0. -3) U (-3.3) U (3.«)?

A) B)

£G)= jifﬁ £ = 3—x - JTx
C) D)

f(X) - ::E—_j‘] f(x) - 1(?}'(:9

Answer Key : C

Question No. 8
The absolute maximum value of y = x> —3x +2in 0 < x < 2 is-
A)4 B)6
0)2 D)0

05x§2ﬁy=x3—3x+2$f@f3ﬂﬁmﬂﬁwm?

A)4 B)6
0)2 D)0
Answer Key : A

Question No. 9
Which one of the following is an increasing function over the real line R?
Af(x)=x+1 B)f(x) = x?
Of(x)=-x D)None of the options
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fFrafafaa & @ 19 91 aafa® 36T R R TP Tl g3 B 82
Afx)=x+1 B)f(x) = x?
C)f(x) = - x D)fdehedl # 4 B1S T

Answer Key : A

Question No. 10
Let f(x) = x* (6 — x). Then, the point of inflection is-
A)(16, 2) B)(1, 16)
O)(-2, 16) D)(2, 16)

T A £(x) = x2 (6 - x) 71 bR, Afd alkada g 7T 32
A)(16,2) B)(1, 16)
O)(-2, 16) D)(2, 16)
Answer Key : D

Question No. 11

Let f(x) = 2x® +3x~ — 36x. then the interval of concave downward is-

A) B)

C) D)

1 _ .
Both X<; and x > - None of the options

] e

A TIOTE f(x) = 2x° +3x2 — 36x8, Al A1d PI AR AqA DI faRTe AT 82

A) B)
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C) D)

x<_§13?|1x>_§1,2ﬁ:ﬁ faeedl # 9 $Ig el

Answer Key : A

uestion No. 12

The ].il:nl_wSX is equal to-
=0 bl
A) B)
1 0
C) D)
-1 2

lim 1= i IR @7

x—=0 X

A) B)
C) D)

Answer Key : B

Question No. 13
Jex ifx<1
What is the left continuity point of the function f(x)=12x if1<x<2?
1:{—3 fx=2
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A) B)
1 2
C) D)
land 2 None of the options
e” ifx<l
AR f (x)=1{2x if 1 <x<2 &I 971 GIqA [9g T 5?2
x—3 fx=2
A) B)
1 2
C) D)
18R 2 faedl 7 9 PIg el

Answer Key : A

Question No. 14

@

The function f(x)=2x and g(x) = }% +1 , then which of the following can

be a discontinuous function?

A) B)

f(x) +g(x) fx) - gx)

C) D)

fx) . 2(x) f(x)/g(x)
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o e e

2
He f(x)=2x 3R gEX) = %+1 g, Ol FMUfaRga & U &1F 91 3¥ad Bad ol

Yl g?
A) B)

f(x) + g(x) f(x) - g(x)
c) D)

f(x) . g(x) f(x)/g(x)

Answer Key : D

Question No. 15

(2 1
The unique fixed probability vector of matrix A= g g is-
\5 3
A) B)
(8 EJ (38
\11'11 \11°11
C) D)
(£.3) (56
\11°11 1111

Fr Eferse Afag wifd=rar 3T Far gem?

=

Il
ot b wol o
Lol Lo Lol =

A) B)

(6 E} (3 8
\11'11 \11°11
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C) D)
| ERy
\11711 (11711

Answer Key : A
uestion No. 16

If X is normal with mean 2 and standard deviation 3, then the

distributionof Y = %X—l 1s-

A) B)

N(1, 94) N (0,94)

) D)

N(0, 34) N(1, 34)

uﬁmezaﬂTmﬁaaasﬁmmﬁ,mY:%X—lw

deeT T gem?
A) B)
N(1, 94) N (0,94)
C) D)
N(0, 3/4) N(1, 34)

Answer Key : B

Question No. 17

An urn contains x white and y red balls. All the balls are drawn from it
in succession. The probability that the second drawn ball is white is-
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A) B)
X vy
X+y X+y
C) D)
L X
X+y X-y

T FoI H x g AR yore 3¢ g1 388 T @it 9 ari-arfr o
el St 81 el 715 gl g ¥ whe g F Tfiear F4T 872

A) B)
X v
x+y X+y
C) D)
X
Xty X-y

Answer Key : A

Question No. 18
Iff(x)=kx*,0<x<4isa density function, then the value of Kk is-
A)1/8 B)1/16
O)1/12 D)None of the options

TS f(x) = kx2, 0 < x < 4 TP °U-Ied B €, I k DT A HT G2
A)1/8 B)1/16

O)1/12 D)fawedl § q I el

Answer Key : D

Question No. 19

If X has a uniform distributionin (-1, 2) and Y has an exponential
distribution with the parameter A such that Var(X) = Var(Y), then the
value of A is-
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[ ]
| =

2
C) D)
V2 2
3 B

IfE XF1 (-1, 2) T vF A AaRor £ 3k Y7 Refe A & o197 o
mm%ﬁﬁ%\?ar(}QZVar{Y},Fﬁ'hﬂmwm

A) B)

) D)

2
3

&l

Answer Key : D

Question No. 20

The mean of a binomial distribution is-

A)Greater than the variance B)Equal to the variance
C)Less than the variance D)None of the options
o fgug dea w1 aid TR

A)TIRUT Y 3w B)TRIRUI & SRI&R
C)URRU I HH D)fddedl # T P et

Answer Key : A

Question No. 21

The expectation of the number of failures preceding the first success in
an infinite series of independent trials with a constant probability p’ of
success in each trial is-
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A) B)

e=Rr=]
o |

C) D)

T TIETUT F ThoraT H ARaR ST ‘p' & WY TEAT IO dhr
T 3edd Y@ H Tgell THeidT ¥ Tgel [aEaIdiHT I TE&AT HI 39aT
&

A) B)

T |2
2 |

) D)

Answer Key : A

Question No. 22

Let X and Y be independent and identically distributed normal
variables N(p, 0%). DefineU=X+ YandV =X - Y. Thenthe
conditional distribution of Vif U = s is-

A) B)

A point of mass 0 U[I-L—E.-LHEJ

C) D)

N(0,20%) N(0,s%)
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=T F X AR Y raay # 3 gEaar@s @ g 3 N, o) #
fefE s I U=X+Yak V=X -Y foreifg & fix U=sfear s

V & \Rre &eer gl
A) B)
geaAT 0 7 U fig U[ 2 e8]
g Htg )
c) D)
N(0, 207) N(0,s?)

Answer Key : C

Question No. 23
Let {X_} be a sequence of random variables and {u,} be their

expectations. Let V, = Var{X; + X, + ... + X_}. The condition VE -0 as
2

n — o for the existence of a weak law of large numbersis-

A) B)

Necessary but not Sufficient but not necessary

sufficient

C) D)
Necessary as well as Neither necessary nor
sufficient sufficient

AT F {X,) TRRo® W # 3G § AR {u,) 376 39T € A
V,=Var{X, +X, + ... + X} &I 95 ¥&a1 & @ys @ow & At &
ﬁlﬁﬁ&lﬁ%aoﬁmﬁ'n—»w gl

A) B)

TS & A T A TATeT Afehed HITeTF FaT


https://www.adda247.com/?srsltid=AfmBOorxWlJHJat0hxykMSj0dTevsfMXFCCKkF-M1iJl0fZs38MiR7HD
https://play.google.com/store/apps/details?_gl=1%2Amx0b1g%2A_gcl_au%2AMTY5Nzk3MzE3LjE3NDQwMzIyMTI.&gl=US&hl=en_IN&id=com.adda247.app&pli=1

2y/7 Google Play

C) D)

v o ¥ T e o e st A &

Answer Key : B

Question No. 24
A manufacturer of steel blades found that 5% of his blades were defective. He sells blades in packets each
containing 5 blades. The probability that a packet contains one defective blade is-
A)0.25 0% B)0.5
C)e 02 D)0.25

a e F T fAmfar A o f Su& 5% <8 gyl 3| 98 3Fel d s Juar g, A A vds A s S e &
TP UFe ¥ TP Suyul s g B wifimar | @2

A)0.25 7025 B)0.5

C)e 0% D)0.25

Answer Key : A
Question No. 25

The moment generating function of the random variable X whose

moments are p'r =(r+12° is-

A) B)
(1-2t), (1-2t)
C) D)
2t 1/2t
IERGH W X F I 39 Goad _ grar & fogesr gaer

W= (r+1)2° gl

A) B)

(1-2t), (1-2t)
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C) D)

2t 1/2t

Answer Key : A

Question No. 26
If the random variables X and Y are independent, then E(XY) is equal to-
A)EX) + E(Y) B)E(X) — E(Y)
C)EX)E(Y) D)E(X)E(Y) + oxy

i grefded W X 3R Y WdT 8, af EXY) fras R 82
AEX) + E(Y) B)E(X) — E(Y)
CO)E(X)E(Y) D)E(X)E(Y) + oxy

Answer Key : B

uestion No. 27

If X is a normal random variable with mean 0 and variance 9, and a = P(X > 3), then P(|X| < 3) equals-

A)a B)l -a

C)2a D)l - 2a

Tfe X A1 0 3R fA=RT 9 & 1Y TP WA YTefed®d IR B, 3R a = P(X > 3) 8, A P(X| < 3) F R B
Aa B)l -a

C)2a D)I - 2a

Answer Key : D

uestion No. 28

Which algebraic structure is a semi-group?

A)(I, +) B)(, )
Q) - 1) D)(N, +)
-t ferforda G ve sref-age 82

A, +) B)({, ")
o)1, -1) D)(N, +)

Answer Key : D

Question No. 29
If G is a finite group of order 200, then the number of subgroups of G of order 25 is-
A)l B)4
C)s D)10

Tfe G, 200 0 ST URRIT TYE B, @) 25 FH A1} G F SUNHE! B =T F91 gRf?
Al B)4
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0)5 D)10

Answer Key : A

Question No. 30
Up to isomorphism, the number of abelian groups of order 103 is-
A)2 B)5
)7 D)49

ATFATHTBT qF, 105 T & TATra-T T BT WS T ghI?
A)2 B)5
O)7 D)49
Answer Key : B

Question No. 31

The cardinality of the centre of Z;; is-

A)l B)2
0)3 D)12
Z1, P HE BT IVFTS T2

A)l B)2
0)3 D)12

Answer Key : C

Question No. 32
If G is a group such that a = e for each a€ G, where e is the identity element of G, then-
A)G is cyclic B)G is finite
O)G is abelian D)G has a subgroup which is not normal

mGWQﬂTW%WWaG Gaﬂ%ﬂlaz=e%,ﬁlﬁ'e,GWWW(identityelement)%,?ﬁ-
A)G TP I B)G URAA 81
C)G Tafer B D)G &1 Ueh JUIHE & o I -Te| g

Answer Key : C

Question No. 33
If G is a group of order 15, then the number of Sylow subgroups of G of order 3 is-
A)0 B)1
0)3 D)5

Ife G 3 15 BT TH TYE 8, @1 4 3 aTA G F Rl (Sylow) STHHE! B TS FIT 82
A)O B)1

0)3 D)5

Answer Key : B

Question No. 34

If S is a finite commutative ring with 1, then-
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A)Each prime ideal is a maximal ideal B)S may have a prime ideal which is not maximal

O)S has no nontrivial maximal ideals D)S is a field

Tfe s, 1 & 91y uRkfa wafafig gaa g, 9)-
AITIE U TERf U SHfwar 3meRi gl B)S &1 Ut 3HTT MG 81 Tehal g Sl ey gl g
C)S BT DI TR e ey T 1 D)S T &3 B

Answer Key : A

Question No. 35
If Z1 denotes a ring of integers modulo 10, then the number of ideals in Z is-
A)2 B)3
04 D)5

Tfe 7,, QUIf® ATgA 10 & TH qeg B STT 8, A Z,, T AT 3t T 71 32
A)2 B)3

0)4 D)5

Answer Key : A

Question No. 36
If G and H are two groups, then the groups G x H and H X G are isomorphic-
A)For any G and any H B)Only if one of them is cyclic
C)Only if one of them is abelian D)Only if G and H are isomorphic

Tfe G 3% H S 9YE §, A 99E G x H 3R H x G frus quEu g2
A)fedt off G 3R feft 1 & o B)%dd 3R I8 T U IH 19 §
C)PId 3R I8 T U TSfergd g D)$Id 3R G 3R H IIET &

Answer Key : D

Question No. 37

If Sz is the group of all permutations on three symbols, with the identity element e, then the number of elements in
2

S;3 that satisfy the equation x° = e is-
A)l B)2
O)3 D)4

Tfe S, Tt UGTH dd e & AT, T Wltp! W= Gt sprea o1 Hgg B, dF s; W Il a1 I 41 gt ot JEfienwr 2
=eaﬁ'\q§'€m%‘.’

A)l B)2

03 D)4

Answer Key : D

Question No. 38
If G is a group of order 30, where A and B are normal subgroups of order 2 and 5, respectively, then find the
order of the group G/AB.
A)10 B)3
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C)2 D)5

Tfg G, 9 30 BT TP YL 8, el A 3R B HU: Y 2 3N 5 F AW IUTYE &, 1 UG G/AB FT HH [T

BifoTg |
A)10 B)3
C)2 D)5

Answer Key : B

Question No. 39

pact 2322 aBo{t 2 3 * % ihen which isTRUE?
123 4 5 3125 4
A) B)
AB=B AB=A
c) D)
AB=1 None of the options

Il
o=

AB=B AB

C) D)

AB=1 et & & #I5 @

Answer Key : A

Question No. 40
Which of these is the propositionp®qg(—p v q)?


https://www.adda247.com/?srsltid=AfmBOorxWlJHJat0hxykMSj0dTevsfMXFCCKkF-M1iJl0fZs38MiR7HD
https://play.google.com/store/apps/details?_gl=1%2Amx0b1g%2A_gcl_au%2AMTY5Nzk3MzE3LjE3NDQwMzIyMTI.&gl=US&hl=en_IN&id=com.adda247.app&pli=1

GET IT ON

E "I 7 Google Play

A) B)

Tautology Contradiction
C) D)

Logically equivalent to p“g All of the options
$H ¥ Hi7T T YEAEpig (CpV Q) &7
A) B)

qeTed CED
) D)

arfées ¥ ® p'q & FAGET fereat 7 @ @it

Answer Key : C

The logical expression (AA B) —

A)

Contradiction

C)

Well-formed formula

Question No. 41
(C'AA)— (A=1)is-

B)

Valid

D)

None of the options
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T ae® (AAB) = (CAA) »(A=1), ¥
A) B)
ECED) HIT
c) D)
gfafda g fosredt & @ 15 7

Answer Key : D

Question No. 42
Identify the valid conclusion from the premisesPv Q. Q — R, P — M, M

A) B)

PARVRER) PA(PAR)

C) D)

RAPv@Q) QAPVER)

TET PvQ Q>R P> M, IMT S osey $r qg=na i)

A) B)

PARVRER) PA(PAR)

GET IT ON

Google Play
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C) D)

RAPVQ) QAPVRER)

Answer Key : D

uestion No. 43

If F, G and H are propositional formulaesuchthat FA G — H and
F v G — H are both tautologies, then which of the following is TRUE?

A) B)
Both F and G are The conjunction FA Gis
tautologies not satisfiable

C) D)
Neither is a tautology None of the options

T F, G HyrmmeeAs g g s & FAG - HIRFv G - H
gl JeeteT 8, af e F & i '@ 57 82

A) B)

F 3k Gamt & geea & HF“GW

C) D)

o & T AT gl el # T FIS 767

Answer Key : B

Question No. 44
PvQ) AP —RINQ — 8) is equivalent to-
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SAR S—R

C) D)

SvR All of the options

PV Q) AP —RINQ — 8) Fas et &2

A) B)

SAR S—R

C) D)

SVR Aear § ¥ gy

Answer Key : C

Question No. 45
If two distinct edges x and y are incident with a common vertex, then they are called-
A)Vertices B)Edges
C)Adjacent edges D)None of the options

Tfe St S-S fFR x 3R y Tob IHATE < & A1y 3mufad g1 €, @Y S8 1 el sirar 82
ARy B)fos T
C) 3 forRT D)fddedl # 9 B g

Answer Key : C

Question No. 46
If more than one edge joining two vertices are allowed, then the resulting graph is called a-
A)Simple graph B)Multigraph
C)Directed graph D)Isolated graph

gfe 31 <Nl B S ard Te | 3iftre fPARY &Y srgufa 8, ot uRomdt a1e & w7 we1 wiar @2
AR U B)Hec IITh
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o) e e D)3YH UTh
Answer Key : B

Question No. 47
In any graph, the number of vertices of odd degrees is-
A)Odd B)Even
C)Either odd or even D)Neither odd nor even

el oft o ®, faww f&3h & <t &Y Ten wr g 82
INGLE B)gH
oar o favm argq D) ot faww 3R A &1 9y

Answer Key : B

Question No. 48
If all vertices of G have the same degree, then G is called a-
A)Simple graph B)Multigraph
C)Bipartite graph D)Regular graph

e ¢ & ot <ol F {530 9= < 8, O ¢ 7 71 Pe1 Sar 82
AR AH B)H U
o fgadia urm p)Rafta o

Answer Key : D

Question No. 49
If the degrees of the vertices of two graphs are equal, then the two graphs-
A)Need to be isomorphic B)Need not be isomorphic
C)Are simple and complete D)Are bipartite graphs

gfe 31 a1 & =fiel Bt el sR1eR 2, 91 S IT-
AP TR B9 B ATl g B)! GHRUI B9 1 3Ma=uehdl el |
C)RA R IUi 8 B p)fgecha 7% gia B

Answer Key : B

Question No. 50

A walk is called a if all its edges are distinct.
A)Path B)Trial
C)Cycle D)Complete

THAB B Pl ral g afe 39 Tt frar sremr-srem g
A)TY B)UR1&0r
C)ah D)yuf
Answer Key : B

Question No. 51

If G is not connected, then its complement is-
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A)Not connected B)Cyclic
C)Connected D)None of the options

TS G ST g T8I &, &Y SHPT [Xb 1 Shell 82
INSSIEG) B)gH
C)JST D)fasedl § q P el

Answer Key : C

Question No. 52

An edge e of a connected graph G is a bridge if and only if e is not on any of G.
A)Cycle B)Path
C)Complete set D)None of the options

PARS W G FTUFH PART TS YA g A SR FPaa afid e, GF A w21
A)ddh B)UY
o)quf e D)faded # § ¥ el

Answer Key : A

Question No. 53
A closed trial containing all the vertices and edges is called an-
A)Eulerian trial B)Eulerian path
C)Eulerian cycle D)Eulerian graph

|t et 3R fFIRY & g U g udieror o o1 H8T STl 82
AT Tleon B)gREH Uy
C) QAT Ik D)JART U

Answer Key : A

Question No. 54
A graph that contains no cycles is called a/an-
A)Cyclic graph B)Acyclic graph
C)Complete graph D)Eulerian graph

a8 TP Ford 15 9% 81 gia1, Fa1 STl o2
AT AT B) 3T U
C)qui IMH D)gART U

Answer Key : B

Question No. 55
A graph that is drawn on a plane without intersecting edges is called a-
A)Non-planar graph B)Planar graph
C)Trivial graph D)Connected graph
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98 WP S fHRI Y 1 {91 U JHad W Wi S1a1 8, 1 el 82
ARl T T B) TN U

CO)d= Ih D)9 ST g3l s
Answer Key : B

Question No. 56
If G is a connected plane graph having V, E and F as the vertices, edges and faces, respectively, then-
A)VI+[E[+[F] =2 B)[V| - [E| + [F| =2
OV - [E[ - [F| =2 D)IV|+ [E[ - [F| =2

Tfe G T JoT g3 Tuad I ¢, forad i, fF IR 3R waew wu=n: v, £ SR FE, al-
A)|V|+[E[+[F|=2 B)|V|-[E| + [F|=2

OIVI-[E| - [F|=2 D)|V|+ [E| - [F| =2

Answer Key : B

Question No. 57
Let G be a (p, q) graph all of whose vertices have the degree k or k + 1. If G has t > 0 vertices of the degree k,

then-
At=pk+1)-2q B)yt=pk-1)-2q
Ot=pk-1)+2q Dyt=p(k+1)+2q

A AE P G TP (p, ) TP & s gt Siuf St fEf kark + 1 21 AR ¢ F U f&f k F ¢ > 0 T &, -
At=p(k+1)-2q B)t=p(k-1)-2q

Ot=pk-1)+2q D)t=p(k+1)+2q

Answer Key : A

Question No. 58
A (p, q) graph has t points of degree m and all other points which are of degree n. Then-
A)(m —n)t+pn=2q B)(m +n)t+pn=2q
C)(m—n)t—pn=2q D)mnt + pn=2q

TP (p, q) T H, t fig m &30 & § oM s=g aft fig &Y f&3ft n & €1 79-
A)(m-n)t+pn=2q B)(m+n)t+pn=2q
C)(m—n)t—pn=2q D)mnt + pn =2q
Answer Key : A

Question No. 59
What is the "method of images" used for in fluid dynamics?
A)Simulating fluid dynamics using computer graphics B)Generating accurate pressure distributions

C)Analyzing flow past complex geometries D)Creating visualizations of streamlines

%a it § ofaal @t faftr o1 uah fFas fore far srar 82
AYHIR TMhad BT JUART I &4 Tcded] DI BV B)UCID GaTd a0l I Bl
HAT
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o)Sfed st ¥ W ydTe & faRawur &A1 D) HATS & A=A ST

Answer Key : C

Question No. 60
What does the "degree of freedom" (DOF) represent in mechanical systems?
A)The number of constraints in the system B)The number of independent coordinates needed to
describe the system's configuration

C)The system's mass divided by its acceleration D)The total energy of the system

i yunferdl # "Iad=dT B Bife" (DOF) TT S Tdl 82

AT & eI Pt T B)UUITEt & BHI-BTRYH BT U $H & AT HTaRasd Wad
fAcwrier @t Tw=
C)JUITSl T STHH 4D @RUT gRT fqHTford D)JUTTER &1 e ol

Answer Key : B

Question No. 61
What type of motion is characterized by constant acceleration along a straight line?
A)Rectilinear motion B)Circular motion

C)Rotational motion D)Oscillatory motion

e A ¥ F i FRR @xu {59 yeR $i 1fa # fagivar 22
A)TRT 3G T B) gl it
Cyquff wifer pyarer i

Answer Key : A

Question No. 62
What is the shape of the orbit for an attractive central force in motion under central forces?
A)Parabolic B)Hyperbolic
C)Elliptical D)Circular

=g Tal & e nfaxiie fopelt e =iy a1 H1 HaIT BT ATHPR T BT 22
AYRIAASH B)3ffdRac®
O RESIEAN D)J

Answer Key : C

Question No. 63
In which direction does frictional force always act?
A)In the direction of motion B)Opposite to the direction of motion

C)Perpendicular to the direction of motion D)At an angle of 45 degrees to the direction of motion

Tt g9 9 fy fezn & orf Hrar 82
AT &t fezm o B)TIfd &1 fe=m & fausia
C)Tfa &1 3= & daad D) &1 fG=m & 45 fEf & BT W
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Answer Key : B

Question No. 64
What condition must be satisfied for a fluid to be in equilibrium under a given system of forces?
A)The net force on the fluid must be zero B)The net torque on the fluid must be zero

C)The pressure within the fluid must be constant D)The fluid's density must be uniform

forft fow T et &5t yonelt & ded fdt ava uerd @1 g # WA & e w1 ot wd o gt ke
A)TRA R ¢ §¢ X g1 A1 | B)TRA WR A el Y g A1 |
O)Rd & HiR gard fad g1 91T D)RA BT °d U THH g -1 It

Answer Key : A

Question No. 65
Let A and B be a 2 x 2 matrix. Then, which of the following is TRUE?
A)det (A+B)+det(A-B)=detA+detB B)det (A+B) +det (A-B)=2detA-2detB
C)det (A + B) + det (A - B)=2det A+ 2det B D)det (A+ B) - det (A - B) =2det A - 2det B

U AT A 3R B TP 2 x 2 Afey €1 &) fve, Fafaf@a A s araa g2
A)det (A+B)+det(A-B)=detA+detB B)det (A + B) +det (A - B) =2det A - 2det B
C)det (A+ B) + det (A - B) =2det A+ 2det B D)det (A + B) - det (A-B)=2det A -2det B
Answer Key : C

Question No. 66

The rank of the following matrix is-

1 3 6
2 6 12
3 9 18
A) B)
0 1
C) D)

L2
wa

oAl &1 ¥ #n g2
13 6
2 6 12
3 9 18
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C) D)

Answer Key : B

Question No. 67
Let A be a real 3 x 4 matrix of rank 2. Then, the rank of AT A, where AT denotes the transpose A, is-
A)Exactly 2 B)Exactly 3
C)Exactly 4 D)At most 2 but not necessarily 2

T AT A P 2 BT TF IAAD 3 x 4 AT 71 Y, AT A Bt I Fa1 §HAY, W5t AT ulRactT A B gxifan 82
A)aRdd | 2 B)aRaa H 3
C)IRAd H 4 D)TET § WTaT 2 Afd et el b 2

Answer Key : A

Question No. 68
If Ais a 5§ x 5 real matrix with trace 15 and 2 and 3 are eigen values of A, each with algebraic multiplicity 2, then
the determinant of A is equal to-
A)0 B)24
0)120 D)180

i A TSP 5 x 5 TRATI® Afead & Rrad 2 15 30T 2 3R 3, A & oA AH €, AP SISMOg 9gadr 2 & iy
2, A &1 feefifie fFad Rz glar3?

A)0 B)24

C)120 D)180

Answer Key : D

Question No. 69
The row space of a 20 x 50 matrix A has dimension 13. What is the dimension of the space of solution of Ax =0?
A)7 B)13
0)33 D)37

20 x 50 AT A & UfRT RIS BT ATATH 13 1 Ax = 0 S THTUTH F eI BT ATATH T 32
NG B)13

0)33 D)37

Answer Key : D

uestion No. 70
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Let A be an n x n complex matrix. Assume that A is self-adjoint and B denotes the inverse of A + il,.. Then, all

eigen values of

(A -il,)B are-

A)Purely imaginary B)Of modulus one

C)Real D)Of modulus less than one

T HIfTT A T n x n AWy AR 81 A & P A U 3 3R B, A + il, P GobH &I g=ATAT 1 Y, (A - il,)B F
Tt smESH A AT |2

A)qUTa: BT B)HIUI% TH &

C)ardfdd D)T® I HH AUIS &

Answer Key : B

uestion No. 71

Let A be a 4 x4 matrix. Suppose that the null space N(A) of A is
{xy,zw)ER4x+y+2z=0,x +y+ w=0}. Then-

A) B)
Dim(column space of Dim (eolumn space of
@A)y=1 (A) =2

) D)

Rank (A) =1 S = {(15 1> 19 O)? (19 1, O, 1)}

is a basis of N(A)

AT ST AT 4x4 e T 719 ST & AT o7 T N(A)
(X, y.zzW)ER:x+y+z=0,x +y+ w=0} g d=-

A) B)
Dim ((A) T FTAHHARE) = Dim ((A) FT FHHHARE) =
1 grar 2l 2 grar g1

C) D)
¥ (A) =18=T & 1%(3%1’ 1. 0) I(l, 1,0, 1},

Answer Key : B

Question No. 72
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Let A be an n x m matrix with each entry equal to 1, -1, or 0 such that every column has exactly one 1 and exactly
one -1. We can conclude that-
A)Rank(A)<n-1 B)Rank(A) =m

Cn<m D)n-1<m

U AT F A TF n x m AR B, oIt uds ufafd 1, -1, a1 0 & R 8, 9 fr U wiaw & fepa ta 1
IR faepa tw -1 71 59 98 fread fFraTar wad © -

AR®(A)<n- 1 B)X®(A) =m

Cn<m Dn-1<m

Answer Key : A

Question No. 73
Which of the following statements is FALSE? There exists an integer x such that-
A)x =23 mod 1000 and x =45 mod 6789 B)x =23 mod 1000 and x = 54 mod 6789
C)x =32 mod 1000 and x = 54 mod 9876 D)x =32 mod 1000 and x = 44 mod 9876

A By & / B T4 §2 TP QIS x 59 UBR Hivg @ -

A)x =23 mod 1000 3TR x = 45 mod 6789 B)x = 23 mod 1000 3R x = 54 mod 6789
C)x = 32 mod 1000 3R x = 54 mod 9876 D)x = 32 mod 1000 3R x = 44 mod 9876
Answer Key : C

Question No. 74

Which of the following are the subspaces of the vector space R3?
A{(X, Y, 2): x+y=0} B){(x,y,2): x -y =2}
C){(X,y,z)3x+y:1} D){(Xayaz):x'yzl}

Frafafaa & 3 o= a1 afewr gaf® R @1 St 82

A){(x,y,2): x+y=0} B){(x,y,2):x-y=2}
Ol y,z2:x+ty=1} D{(x,y,2):x-y=1}
Answer Key : A

Question No. 75
Let A € M;(R) be such that A®=1; Then-

A) B)

Minimal polynomial of A Minimal polynomial of A
can only be of degree two can only be of degree three
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C) D)

There are uncountably
EitherA=T;or A=-I; many A's satisfying the
above

AT faT A eM; (R)3H IR & & A®=1. % ds-

A) B)
AT wYdAdH dgUe shad AT TAdH dgUe shddl
uma’rara’r:nsm%l mﬂ'?ﬁﬂ'ﬂﬁ%ﬁT%I
C) D)
TWAA=T, WA=, mﬁﬁm mﬁ ﬁfg

Answer Key : D

Question No. 76
1 1+x 1+x+X
The determinant |l 1+y 1+y+y |isequalto-

1 1+z l+z+2°

A) B)
(z-y) x-y
(z-x) (x-2)
¥y-x) v-2)
C) D)
(x-y)° (x*- )
-2z)? y*-2z%)
(z - x)° (z7 - x7)

1 1+x le+x+x°
MR 1 10y 14y PP RERE?

1 14z l+z+7?

A) B)
(z-y) (x-y)
(z - x) (x-2)
¥-x v-2)

GET IT ON

Google Play
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C) i by .
(x- y;" (x* y‘))
(y -7 2 (}'Q . ZQ
(z - x)? (22 - x%)

Answer Key : A

Question No. 77
Consider the following row vectors:
a; = (1,1,0,1,0,0)
a, = (1,1,0,0,1,0)
a3 = (1,1,0,0,0,1)
ay = (1,0,1,1,0,0)
a; = (1,1,0,0,0,1)
ag = (1,0,1,0,0,1)

The dimension of the vector space these row vectors is spanned by these row vectors is-

A)6 B)5
C)4 D)3
frrafaf@d 3 (row) IR W fAR Y

a; =(1,1,0,1,0,0)

az = (1,1,0,0,1,0)

a3 = (1,1,0,0,0,1)

as = (1,0,1,1,0,0)

as = (1,1,0,0,0,1)

ag = (1,0,1,0,0,1)

T A (row) 9FER GIRT BTN 7T 3 3 (row) d4eR b JIET AP BT SATATH FT 22
A)6 B)S5

C)4 D)3

Answer Key : C

uestion No. 78

The formula for exponential population growth is-

A)dt/dN =N B)dN/iN = dt
C)rN/dN = dt D)dN/dt =N
TIRUTATP T SRS i T G F1 82

A)dt/dN =N B)dN/N = dt
C)rN/dN = dt D)dN/dt =N

Answer Key : D

Question No. 79
Exponential growth occurs when there is-
A)Asexual reproduction only B)Sexual reproduction only

C)No inhibition from crowding D)A fixed carrying capacity
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WYUMEIS 1T g a9 gl § 5T |1 gar 82
A)Pad 3D Ui B)&ad I US4
C)H8-4TS B A IS b el D) fAfyd I &tar

Answer Key : C

Question No. 80

The transfer function of a tachometer is of the form-

A)K/s(s+1) B)K/(s+1)
C)K/s D)Ks
THIHIER BT 301 YhTd fbd UHR &7 gidl 22

A)K/s(s+1) B)K/(s+1)
O)KJs D)Ks

Answer Key : D

Question No. 81
Which one of the following statements related to the modelling of system dynamics is NOT true?
A)The transfer function is not changed by a linear B)A given state description can be transformed to a
transformation of state controllable canonical form if the controllability matrix is
non-singular
C)A change of state by a non-singular linear D)Zeros cannot be computed from its state description

transformation does not change matrices

e srRfia & wisfin & wafta Fafif@a 8 Q@ s s s Td 82
A)STRIT & XS TRad ¥ RIFIRU ek ol deadl B)dfe Fa=vigdr Afeew sgerauia g df fah fau 7 sfaw

gl faqzor 1 foriaiia fafed wu & sea o I 31
O)ehAta YRa® uRadd gRT saR & uRads 78 D) &I T0HT 39S AR fJavur By § =gl &t o
aadi gl Tl g

Answer Key : C

Question No. 82
Consider a linear time-invariant system whose input r(t) and
outputy(t) are related by the following differential equation:

ddy:t) +4y(t) =6r(t). The poles of this system are at-

A) B)

Maps H* onto H" and H- Maps H* onto H™ and H™
onto H- onto H*
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C) D)

Maps H" onto L and H- Maps H onto " and H-
onto [~ onto H*

U IS Y-SR YUl 0= f4aR & a1 379¢ r(t) 3R

SITYE y(t) MafcRad sradme THiEHur 8 Hefed o

d’y(t)
dt?

+ 4y(t) = 6(t) | T YUMAT & ¢fd-

A) B)
H*$ H* R IR H- S H- H* &I H- R IR H-S H*
W AT IRl gl R AT AT 8

C) D)
H P L RARH- B LR HP - RARH DH R
AU HIaT gl g IR gl

Answer Key : A

Question No. 83

2
Find the order and degree of the differential equation [1 _{d_y) T =5 dy
dx

A) B)

land1 land?2

C) D)

2and 2 Z2and1

Fales

HTFHT FHIOT [1+[%N =5g F &7 R = 717 F:1
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A) B)

131 132

C) D)

2 3T 2 2 3T 1

Answer Key : C

Question No. 84
The differential equation 2ydx - (3y - 2x)dy = 0 is-

A)Exact, homogeneous and linear B)Homogeneous and linear but not exact
C)Exact and linear but not homogeneous D)Exact and homogeneous but not linear
3AHd GHIBIT 2ydx - (3y - 2x)dy = 0, H

A)TAD, T 3R P B)TSI Y 3R YR AferT gl Tet
O)TA® 3R P Al Tormchig Tt D)FIH 3R Fold g A ¥R gt

Answer Key : A

uestion No. 85

. . . . dy x[x'+y"-10)

The solution of the differentialequation —=———+—+
}f(x +y + 5|

A) B)
- 2xly?—y* -20x* -10y°+11=0 x*+2x°y 4y —20x"-10y" +11=0

C) D)
x—2xy -y +20x*+10y" +11=0 x'+ 2x%y —y* -20x* 10y’ -11=0

dy :s:(:»zi+y2 —10)

Haeel GHGOT —=— L & goT FAT g7
dx y(x‘ +¥ + o]
A) B)
x* - 2x%y? —y*—20x* -10y*+11=0 x*+ 2%’y +v - 20" -10y* +11=0
C) D)

x - 2x’y -y +20x°+10y° +11=0 x*+ 2x%y? —y* —20x7 -10y* -11=0
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Answer Key : A

Question No. 86
The integrating factor for the differential equation 2cos(y*)dx - xy sin(y?)dy = 0 is-
A)e* B)3x
O)x? D)e™

SAH HHIBRUT 2cos(y2)dx - xy sin(y?)dy = 0 BT JHTDH A PRE T 82
A)e® B)3x

O)x3 D)e(
Answer Key : C

uestion No. 87

The general solution of x* d‘?f—sx%my =0 is-
dx* dx
A) B)
(C, +C.x)e™ (C, + C,Inx)x’
C) D)
(C, + Cx)x° (C, + C,Inx)e™

- T
X 7
<

—5x§—y+9y=0 FT TTHT goT F4T grem?
X

A) B)

(C, +C.x)e™ (C, + C,Inx)x’

C) D)

(C, + Cx)x’ (C, + C,Inx)e™

Answer Key : B

Question No. 88

GET IT ON

Google Play



https://www.adda247.com/?srsltid=AfmBOorxWlJHJat0hxykMSj0dTevsfMXFCCKkF-M1iJl0fZs38MiR7HD
https://play.google.com/store/apps/details?_gl=1%2Amx0b1g%2A_gcl_au%2AMTY5Nzk3MzE3LjE3NDQwMzIyMTI.&gl=US&hl=en_IN&id=com.adda247.app&pli=1

247

The particular integral of the differential equation
y"+y'+ 3y = bcos(Zx +3) is

A) B)

2cos(2x+ 3) - sin(2x+ 3) 2sin(2x+ 3) +cos(2x + 3)

) D)

2sin(2x+ 3) - 2cos(2x+ 3) 2sin(2x+ 3) - cos(2x + 3)

HTeel FHHIOT y'"+y'+ 3y = 5cos(2x + 3) T &2y TATRS F4T gem?

A) B)

2cos(2x+ 3) - sin(2x + 3) 2sin(2x + 3) + cos(2x + 3)

C) D)

2sin(2x+ 3) - 2cos(2x + 3) 2sin(2x+ 3) - cos(2x + 3)

Answer Key : D
Question No. 89
day diy

A general solutionof the differential equation = -3— +4y =0 1s
dx dx

A) B)

y=C,e* +C,e™ + C,xe™ y=Ce™ +C,e™ + C,xe™

GET IT ON

Google Play
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) |
C) D)

y=C,e™ +C,xe™ +C_e™ y=Ce™+C,e" +Ce™

d? d?
HawaT T %—Sﬁﬂy:i! T WA g7 4T 2

A) B)

y=Ce*+Ce™ +C xe™ y=Ce™ +C,e™ + Cxe™

C) D)

y=Ce™+C,xe™ +Ce™ y=Ce™ +C,e" + C,e™

Answer Key : B

Question No. 90
. . . .dy 2 -
Consider the differential equation ax v=-¥ . Then, EEY(X) =

A) B)

C) D)

AT S -y =y e sawe GHEROT §1 A limy(x)= 2
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A) B)

C) D)

Answer Key : C

Question No. 91
If y; (x) and y; (x) are the solutions of y'" + xzy' + (1 - x)y = 0 such that y; (0) =0,y{' (0) =1,y (0) =1, and y,' (0)
=1, then the Wronskian W(yy, y>) on R is-
A)0 B)1
0)-1 D)2

Ry +xy' +(1- 0y = 0BTy, (x) AR y, (x) FATYF B, FHIRE F y, 0)=0,y,' 0 =1,y (0) =1, 3R y,' 0) =17,
@ R U Wronskian W(y;, y,) ¥9T 8?

A)0 B)l

0)-1 D)2

Answer Key : C

Question No. 92
The solution of the initial value problem xy' - y = 0 with y(1) = 1 is-

A) B)
1
Y(X) =X y(x) =_
X
) D)
yx)=2x-1 y(x) =2x-4

y(1) = 1% 1Y, ART&F AT THEAT xy' - y =0 FT §F FAT &2
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A) B)

= -1
X

C) D)

yx) =2x-1 y(x)=2x-4

Answer Key : A

Question No. 93
The equation xdy = ydx represents the family of-
A)Circles B)Ellipses
C)Hyperbolae D)Straight lines

mxdy=ydxmwaﬁmé?

A)gd B) g
C)3fqaRaeag D)Tet ¥

Answer Key : D
uestion No. 94

If the vector V=(x+2y+az)i+(bx-3y-2)j+ (dx +cy+22)k is irrotational,

thenthe valuesof a, b, and ¢ will be-
A) B)

a=4,b=2,c=-1 a=2,b=-1,c=4

C) D)

a=4,b=-1,c=2 a=2b=4,c=-1

Tfe mfeger VZ(X+2}f+az)?1+(bx—3y—z)3+(4x+cy+22)l;HELUﬁ % ar a, b
HT ¢ T AT FAT A7
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a=4b=2,c=-1 a=2b=-1c=4

C) D)

a=4,b=-1,c=2 a=2b=4,c=-1

Answer Key : A

Question No. 95

Assertion (A): The divergence of a vector function A at each point gives the rate per unit volume at which the
physical entity is issuing from that point.
Reason (R): If some physical entity is generated or absorbed within a certain region of the field, then that region
is known as the source or sink, respectively, and if there are no sources or sinks in the field, the net outflow of the
incompressible physical entity over any part of the region is zero. However, the net outflow is said to be positive, if
the total strength of the sources are greater than the total strength of the sink and vice-versa.
A)Both A and R are true and R is a correct explanation of B)Both A and R are true but R is not a correct explanation

A of A
C)A is true but R is false D)A is false but R is true

AU (A): YA g W TH Idex BRI A F1 faga 39 fig ¥ ufa sa1E aen 3t o= a1 @ o w Wi
TS 39 g AT B T 81

PR (R) : TS &F & o FAfda &7 F fiaR 70 Wifae 318 Ia a1 saxifya gt 8, dY 39 89 &) Hu=r: |
a1 Ris & Fu A 91 ot 2, iR afe & d #1S Wia a1 Riss 1 8, @t Y afRafs & & et o R
ey Hifaw sP1E I B eTalP, TS 9iedie &) APRIAS P8l oidl €, afe Tdl Pt o e Rie & $a
et & f¥e 7 ok 3% faudial

A)A AR R G I § 3R R, A B! T8 RSB | B)A 3R R &I I g Wfh R, A 1 Tg! ST ] hRel 8
C)A T § TR R 39 & D)A 3T WgR I 2|

Answer Key : A

Question No. 96

Which of the following identitiesis NOT true?

—

A(BC)=(A.C)B-(ABC V.(VxA)=0
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C)

VxVp#£0

Frafaf@a # ¥ Fi9 O 9599 Tcg F47 27

A)

ABO)=(A0OB-(ABC

C)

VxVep£0

Answer Key : C

D)

None of the options

B)

V.(VxA)=0

D)

freat 7 @ F15 FET

Question No. 97

Whatis the value of ISF-dS , where F—4xzi - y%j+ yzk where 8 is the

A A

surface bounded by x=0,x=1,y=0,y=1,z=0,z=1and 1, j. k

are unit vectors along x, vy, z axes, respectively?

A)

1/2

C)

B)

5/2

D)

3/2

[[ F.dS & 1 o 8, @l F-dxzi-y%j+yzk & @1 S,x=0,x=1,y=0,

E N

y=1,2z=0,z=1 cavr orr ®@ag & 3R i j, k FAMW x, ¥,z 30 F @Iy

oS e 2

GET IT ON

Google Play



https://www.adda247.com/?srsltid=AfmBOorxWlJHJat0hxykMSj0dTevsfMXFCCKkF-M1iJl0fZs38MiR7HD
https://play.google.com/store/apps/details?_gl=1%2Amx0b1g%2A_gcl_au%2AMTY5Nzk3MzE3LjE3NDQwMzIyMTI.&gl=US&hl=en_IN&id=com.adda247.app&pli=1

247

A)

1/2

C)

Answer Key : D

B)

5/2

D)

3/2

Question No. 98

The vector field given by A :yz{+ xz:]:+ xyl; is-

A)

Rotational and solenoidal

C)

Irrotational and solenoidal

A=yzi+xzj+ xyk Zary feam = wieyr &

A)

YUl HIT Aelasse

C)

HYUTHS 3R Aessse

Answer Key : C

B)

Rotational but not

solenoidal

D)

Irrotational but not
solenoidal

. 1

B)

YUIATCHS alfehed Tlelassel

D)

HEUTATCHS ifehe
HelaIgsel a0

Question No. 99

The divergence of the distance vector is-
A)0
0)2

B)3
D)1

GET IT ON

Google Play
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gt Az o1 fameq 2l
A)0 B)3
C)2 D)1

Answer Key : B

Question No. 100

Find the vector normal to a plane consisting of points P, (0, 1, 0),

P, (1,0, 1) and P; (0, 0, 1).

A) B)

C) D)

-k -i—-j-k

fag P, (0.1,0), P, (1,0, 1) 3T P;(0, 0, 1) & f&Hee Tsh g & forTw
AT 3% AT FL|

C) D)

~ -

-i-k -i-j-k

Answer Key : A

uestion No. 101

A vector is said to be solenoidal when its-

A)Divergence is zero B)Divergence is unity
C)Curl is zero D)Curl is unity
U e &1 Wa-15ed Bel SIdl 8 oI S9PI-

AT I EaT Rl B gRA grar g1

GET IT ON

Google Play
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O)Fd LA AT 8 D)&d g BT B

Answer Key : A

Question No. 102
When a vector is irrotational, which condition holds good?
A)Stoke's theorem gives a non-zero value B)Stoke's theorem gives a zero value

C)Divergence theorem is invalid D)Divergence theorem is valid

o9 U afewr rgoff gar &, ot S1- fRufy st gt 22
AP BT T Th YIAR I a1 8| B)WI® BT YHY Y T SaT g
C)faereH uiy s g B | D)fa<rer UHg A g B |

Answer Key : B

Question No. 103
Which of the following is NOT true?

A) B)

K.(E.E}=sualar value K.(Exﬁ)=scalarvalue
C) D)

A x(ﬁ.6)=5calar value Kx(ﬁx6)=vmtorvﬂue
AT & @ #iF @ 57 78 272
A) B)

A(B.C) = xfEer @y A.(BxC) = ¥feer a7
C) D)

A x(B.C) = fger A A «(B«C) = Bfger ATy

Answer Key : C

Question No. 104

GET IT ON

Google Play



https://www.adda247.com/?srsltid=AfmBOorxWlJHJat0hxykMSj0dTevsfMXFCCKkF-M1iJl0fZs38MiR7HD
https://play.google.com/store/apps/details?_gl=1%2Amx0b1g%2A_gcl_au%2AMTY5Nzk3MzE3LjE3NDQwMzIyMTI.&gl=US&hl=en_IN&id=com.adda247.app&pli=1

2y/7 Google Play

Which of the following propositions is a tautology?

A)pvg—q B)pv(q—p)

Opv(p—9) D)Bothpv(q—p)andpv (p— q)
fFrafafaa & @ 19 91 ek T e 82

A)pvqg—q B)pv(q—p)

Opvip—9q D)p v (q—p) MR p v (p— q) G

Answer Key : C

uestion No. 105

Which of the following is a declarative statement?

A)It's right B)He says

C)Two may not be an even integer D)I hate you
Frafafea & 9 o9 |1 fuonEs Y 32

AYTE T B B)dE HEdl 8|

€)<Y, U A YUTich g} 1 b & | D)H TN THRd HRAT g |

Answer Key : B

Question No. 106

What is logically equivalent to the following statement - "I pass only if you pass'" (Note that fail is equivalent to

not pass)?
A)You pass only if | pass B)If you fail, then I fail
O)If you pass, then I pass D)You fail if I pass

FraRif@d ey ¥ b ®u Q@ TAged 1 2 - & Faa ot Il grar § sia ey 3+l 813 ¥ (= &
STl TR T B P RIER 3)?

AR AU BT g Y € 39 U 81a B B) 3R 310 3%Hd g1 &I, Al & 3RIhd 81 Sl g

C)SAR 39 U BId &1, o H U g1 Sl § | D)3MR & U Bl § al 319 3hd gid o

Answer Key : B

Question No. 107
Consider the following two statements.
P: If a candidate is known to be corrupt, then he will not be elected
Q: If a candidate is kind, then he will be elected

Which of the following statements follows from P and Q as per the sound inference rules of logic?

A)If a person is known to be corrupt, he is kind B)If a person is not known to be corrupt, he is not kind
C)If a person is kind, he is not known to be corrupt D)If a person is not kind, he is not known to be corrupt
Frafafed g w3 w R $3

p: gfe fHdt Suficar & UP €19 &1 uar g« ¢, «l ag fAaifa =8 g
Q: gfe ®Ig Swiigar garg g, df 9§ AT S|
FrafafEa 4 A o9 W Hy= 96 & @ gfafa Famt & AR p iR Q $T SFHRI Ha1 32
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Ayafe it cafdq &Y Yy 7T o 8, 98 Surg B | B)afe fardt cafdd &) Yy =t 7T o €, d 98 <urg el B
C)3fe B3 Afad &A1Y 7, A IY YT e AT STl g | D)Afe P13 A GG T8l &, I a8 YT ! [T oIl 5 |

Answer Key : C

Question No. 108
Which of the following is NOT a statement?

A)Please do me a favour B)2 is an even integer
0)2+1=3 D)The number 17 is prime
Frafafea & 9 o9 a1 v Sy T8 32

A)M%W@Wﬁl B)ZWWW%I
C)2+1=3 D) 17 U B |

Answer Key : A

Question No. 109
If there are 4 tasks to perform, each of which requires processing on two different machines, the number of
possible sequences is-
A)12 B)3!
04! D)5!

I WHTH 1 & T 4 o1 § RoFH @ vd® oI 31 SrcaT-3re T J=ii= UR Uwpu 31 axgehdT gial ©, af

TYTfad SrsrHl Bt W= 1 gt
A2 B)3!
C)4! D)5!

Answer Key : C

Question No. 110
Identify the type of the feasible region given by the set of inequalities

x-y<l1

X-y=>2

where both x and y are positive.

A)A triangle B)A rectangle
C)An unbounded region D)An empty region

SrufhPp13 & T gRT 3T T YA &7 & YHR P! Ugdard HIog

x-y<l1

X-y=>2

ﬂ?fxﬁﬁ?yﬁwgl

INLCAECAL B)U& 31d
C)US 3T &7 D)US @Il &7

Answer Key : D

uestion No. 111
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What 1s the cost of the transportation solution shown in the table?

W X Y Supply
A Rs.320 [ Rs.550 | Rs.90 70
B Rs.50 Rs.430 | Rs.70 30
C Rs.1040 | Rs.80 | Rs.380 [ 120

Demand | 60 80 80 220
A Rs.1350 ®) Rs.1070
© Rs.1150 D) Rs.1230

arfere 7 fg@e a7 9fiEgs gamae & S5 F74r 22

W X Y g

A Rs.320 | Rs.550 | Rs.90 70

B Rs.50 Rs.430 | Rs.70 30

C Rs.1040 | Rs.80 | Rs.380 120

qIT 60 80 80 220

A §.1350 B) 5.1070
©) 51150 D) 51230

Answer Key : B

Question No. 112
A system with an arrival rate of two per hour, a service time of 20 minutes, and one server, would have a

utilization of-

A)67% B)33%
C)40% D)10%
A ufd O BT 3MTHA &, 20 AT 31 a1 YA 3R TP I & 1Y T YUITeil BT STFRT BRI
A)67% B)33%
C)40% D)10%

Answer Key : A
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Question No. 113

A repair shop is manned by a single worker. Customers arrive at the rate of 30 per hour. The time required to
provide service is exponentially distributed with a mean of 100 seconds. What is the mean waiting time of a
customer, needing repair facility in the queue?

A)8.1 minutes B)8.33 minutes

C)9 minutes D)9.33 minutes

TR B gHT H Th & FHAR! HTH T 3 | TSP Uid U 30 P & A UgTd &1 a1 Y™ A & g smazas
UG B 100 WHS & 1A A it &0 A faafed far omar 81 var & weerd giaw # sraxgddr ard, I8d &1
TS WelteT T T 82

A).1 e B)8.33 e

C)9 e D)9.33 fiFe

Answer Key : B

uestion No. 114

D'Alembert’s principle states that if a rigid body is acted upon by a system of forces, this system of forces may be

reduced to a single resultant force whose may be found out by the method of graphic statics.
A)Magnitude B)Direction
C)Line of action D)Magnitude, direction and line of action

ITATAER 1 Rigr § oe1 11 ¢ b aft el $o e fifs W ol Y v womrelt gRT o fa e @, Y o<l Y 59
WUITeH &1 U U URRUMt 9 § geran ot bar ¢ sl wifee Rfee 3t fafy @ wra frar smasar 21
A)TRHTT B)fc=m

o) fepan &t D)afRHToT, fa=T 3R forar &t

Answer Key : D

Question No. 115
Which of the following is NOT a type of force considered in the Navier-Stokes equation?
A)Gravity force B)Pressure force

C)Surface tension force D)Viscous force

AT giieru A Fufafad # @ @19 91 90 &1 te ISR T8 4141 §1a1 82
A)SATHY §d B)GaId 8@

C)YE 1d & D)XIH §d
Answer Key : C

Question No. 116

When a fluid is incompressible, the of the fluid is a
A)Velocity; constant B)Flow; straight line
C)Density; constant D)Volume; constant

o9 TS &4 SIfSagiar s, A s &1 153 g gl
AT, g B)WdTe; el war
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C)oe; fad D) 3M1e; g
Answer Key : C

Question No. 117

The component of acceleration in the x-direction is-

A) B)
cu cu cu cu cu cu cu cu
a =u—-+v + W—+— a =u—~—v - W —t—
x - - ~ - x - - ~ -
CX oV CZ Ct CX oy dz ot
C) D)
éu éu cu cu cu cu cu
a=u——vV——W——— a=u—+vV—+W———
X o = x = =,
ox cy ¢z ot cX cv cz ot
x-f&em 7 =T &1 uesk g1
A) B)
cu cu cdu cu cu cu cu cu
a,=u——+V_—t Wt a,=u———V——W—+F—
ox oy cz ot cx oy cz ©t
C) D)
O cu du cu O cu du cu
a=u—-vV—— W——— a =u—+v—+wW———
cv cz ¢t X oy gz ot

Answer Key : A

Question No. 118
Find the complex number z such that z> + |z| = 0.
A)Z=0,%i B)Z=+i
0)0,1 D)0, -i

WY =T 2 $H YHR JTd BIOIE & 22 + |2/ = 0 B
A)Z=0,+i B)Z=+i
0)0, i D)0, -i

Answer Key : A

Question No. 119
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f(z) = sin%, z=01s a/an-

A)

Removable singularity

C)

Branch point

f(z)=sin%,z=0 Co 3

A)

gl AT Sereurar

C)

o g
Answer Key : C

A function of z is holomorphic if-

B)

Simple pole

D)

Essential singularity
(isolated)

B)

HIAT =

D)

Hfard fereorar (e

uestion No. 120

A)It is single valued and differentiable at every point of a B)It is differentiable

domain D

O)It holds C-R conditions

Z 1 U Hau giaHiibe giar g afe-

D)uy, vy, uy and vy exist and are continuous

A)TE 9 D & YA fig W Uhd AM 3R AFHT-1 B)TE AIHa-19 gl g

EGI]
C)T8 C-R &I T @A 8

Answer Key : A

If f(z) = Z°, then it-

D)uX,VX,uyGﬁ?VyWGﬁTﬁwaﬁ%I

uestion No. 121

GET IT ON
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A)Has an essential singularity at z =¥ B)Has a pole of order 3 atz=¥
C)Has a pole of order 3 atz=0 D)Is analytic at z =¥

e f(z) = 2 B, A TB-
A)z =¥ TR TS HTIISH [0 g | B)z=¥WR HH 3 HYI g
C)z=0TRHH 3 B YI B D)z = ¥ R fIzasunate 3|

Answer Key : D

Question No. 122

The function sin Z has simple zeros at-

A)Z=0 B)Z =0, + 2p only
C)Z=0,+£p,£2p... D)None of the options
B sin Z H TR WA Y BT 8|

A)Z=0 B)&ad Z =0, + 2p
C)Z=0,+p,%2p .. D)fddedl § q P Aol

Answer Key : C

Question No. 123

The fixed points of f(z)= 2lz+j9 are:
z—-21
A) B)
1+i 121
C) D)
2it1 it1
£(z)= 2iz+5 . ) 3
;o P EREa g F
A) B)
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C) D)

211 it1

Answer Key : C

uestion No. 124

In the Laurent series expansionfor f(z)= il_% valid in the region
z—-1 z-
lz| =2, find the coefficient of lﬁ
z
A) B)
-1 0
) D)
1 2
L. . 11 . 1
aﬁ?m?ﬁ' f(z)zﬁ—ﬁ &1 T | z] }2833'3?3114-1!'%, ar z_ﬂ
T IOTF AT
A) B)
-1 0
C) D)
1 2

Answer Key : A

Question No. 125
If u — v=e* (cos y — sin y), then w = {(z) is-
Ae?+c B)e? +¢

C)e-ZZ +c D)e-z +c

'ﬂﬁu—v=e"(cosy—siny)%,?ﬁw=f(z)wghﬂ?
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A)e“+c B)e*+c

C)e—Zz +c D)e—z +c

Answer Key : B

uestion No. 126

The radius of convergence of the power series of the function f(z)= li
-z

aboutZ= l is-
4

A) B)

1 1/4

C) D)

3/4 0

2-1 o o £()= L v et s & sefdveRor o far
B

A) B)

1 1/4

C) D)

3/4 0

Answer Key : A

Question No. 127

The bilinear transformationw, which maps the points 0, 1, ¥ in the
z-plane onto the points -i, ¥, 1 in the w-planeis-

z-1 Z—1
Z+1 z+1
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C) D)
z+1 z+1
z-1 z-1
e gewHE w g Sz oo & gt 0,1, ¥

w- o H gt -1 ¥ 1 W AT war g

A) B)
z-1 z-i
z+1 z+1
C) D)
Z+1 z+1
z—-1 z—1

Answer Key : C

Question No. 128
The equation of the envelope of the family of curves represented by the general solution of the differential
equation is called the-
A)Complementary solution B)Particular solution

C)Singular solution D)None of the options

3P GHIPIUT & ATHI 5 gRT =0T Tshl & URAR & STARUT & THIPIUT & T Hed 22
AR 5 B)fa=IY &
C)UHid! 8d D)fdwedi § q P el

Answer Key : C

uestion No. 129
. . . .odiy . .
Ehndthetypeofthedlﬂbrenualequahﬂn;a—i+SHﬂX+§?=SﬂlX
X

A) B)

Linear Homogeneous
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C) D)
Linear homogeneous Non-linear homogeneous
dly . i
Hahd FHERIOT e +sin(x+y)=sinx f&FH JFR FT 2?2

A) B)

C) D)

s gaew MNBF gaeT

Answer Key : D

Question No. 130

In a general solution, arbitrary constants are-

A)Dependent B)Independent
C)Dependent variables D)None of the options
TP GG FHIYT #, W0 3= gar gl

AfR B)&dd

o= D)fadhedl # A B T8l

Answer Key : B

Question No. 131
If the PDE of the second order in the canonical form Rr + Ss + Tt + f(x, y, z, p, q) = 0, then S2 — 4RT > 0

represents a/an-

A)Hyperbola B)Parabola

C)Ellipse D)Straight line

gfe g¥ 9 &1 PDE RARRT U H Rr + Ss + Tt +f(x, y, 2, p, @) = 0 &, A S2 - 4RT > 0 TP 1 ufafafia
AT

INEIGEECSE B)IRAT™

OLiEER] DR Xl

Answer Key : A

Question No. 132
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The equation which is not exact can often be made exact by multiplying it by some function of x and y. Such a
function is called a/an-
A)Constant function B)Dependent variable

C)Integrating factor D)None of the options

Y Tt TdE T8 € I/ AR x 3R y & fFf wad A o HF TS I o GHdT 81 §9 9 P UH
Had b1 GG

A)Fad wa B iR =

C)UBIPd RS D)fdsedl § 9 H1 el

Answer Key : C

Question No. 133
If the solution y = A sin x + B cos (x + ¢) contains three arbitrary constants, then they are equivalent to-
A)Only four constants B)Only three constants
C)Only two constants D)None of the options

qﬁWﬁl’F‘Ty=Asinx+Bcos (x+c)ﬁ?ﬂ=rﬁa@m$%,a’r%ﬁ>‘aﬁ?m§w%"
A)Had IR RRI® B)®ad di- [RRIH
C)%ad &l RRI® D)fddedl & 9 B g

Answer Key : C

Question No. 134

dy . 9 . -
If Xd—}=2}' has a solutiony = 2x%, then this solutionis a-
X

A) B)
General solution Primitive
C) D)
Particular solution None of the options
d [>]
afy x X -2y Fr gy =2 @ ¥ O T BT = g

dx
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A) B)

AT gl Fiferss

C) D)

faférse gar faFedlr 7 T IS a0

Answer Key : A

uestion No. 135

¥ 2
The general solution of 8—1;‘ + 6—1;‘ =0 is of the form-
&x” oy

A) B)

u=fx+1iy) + g(x —iy) u=flx—-iy) + glx +1iy)
C) D)

u=fx+1y) - g(x —-1y) u=fx-1y) - gx-1y)

g & ]

gﬁg‘::O T AT g 5E &9 & g
A) B)

u=fx+1iy) +gx-1iy) u=fx—1iy) + g(x +1iy)
C) D)

u=f(x + 1y) — g(x — 1y) u=f(x —1y) — g(x —1y)

Answer Key : A

Question No. 136

The complete solution of p2 - q2 =1 is given by-
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Az=ax+ @+ 1)y+c B)z=ax-(a’-1)y+c

C)z=ax-(a>-)"y+c D)None of the options

p? - ¢ = 1 BT YUl 5 foreras g i s
Az=ax+@+1)y+c B)z=ax-(a’-1)y+c
CO)z=ax-(>-)Py+c D)fdsedl § q P el

Answer Key : C

Question No. 137
The solution of p? — px = q is-

A) B)
Z = axe” Z = aye”
C) D)
-¥ ]‘ 2_-2x — 1 9 _9
z=axe ' —_a‘e“*+b z=axe ' +_a‘e “+b
2 2
pl-px=q®FMET___ @l
A) B)
Z = axe? Z = aye?’
C) D)
-y 1, -9 -y 1 5 —2x
zzaxe-—ga‘e‘ +b z=axe~+§aLeL +b

Answer Key : C

Question No. 138
Which of the following is NOT an integrating factor of x dy — y dx =07
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A) B)
1 1
<2 X' +y°
C) D)
1 X
Xy y

BT & & FIa-81 x dy - y dx = 0 % FARAS 0T A&l 82

A) B)
1 1
= < +y2
C) D)
1 X
Xy y

Answer Key : D

Question No. 139

d
If Pzi ., then find the solution for y=px +-\.ﬁ—p2

A) B)

¥y V=CX ++f1-¢C

C) D)

y=x’+c¢ y=c¢;+tepx

GET IT ON

Google Play
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d .
afe P=£ g, T8 y=px+41-p° # g AT F{|

A) B)

) D)

y=x>+c¢ y=c¢;, te X

Answer Key : B

Question No. 140
If the integrating factor of (x’y*+3y)dx + (3x®y-x)dy = 0 is x™y", then-
Am=-7;n=2 Bm=-1;n=7
Cm=-7;n=1 D)m=-7;n=-2

T (xTy2+3y)dx + (3x8y-x)dy = 0 BT JHTH AT RSP x™y" B, -
Am=-7,n=2 Bm=-1;n=7
Cm=-7;n=1 Dm=-7;n=-2

Answer Key : C

Question No. 141
The transformation from Cartesian to the plane coordinates in the x-direction is given by-
A)x = rsinf B)x =rcos
C)x =rcos20 D)x = rsin20

x-fm & wreifa & wwaa e & uRads e gri faar smar 22
A)xX = rsinf B)x =rcos0
C)x =rcos20 D)x = rsin20

Answer Key : B

Question No. 142
The transformation from Cartesian to plane coordinates in the y-direction is given by-
A)y = rsin0 B)y = rcosO
C)y =rcos20 D)y = rsin20

y-faan § erdfa @ wwaa e & uiad feas gr1 g smar 22

A)y = rsinf B)y = rcos0
C)y =rcos20 D)y =rsin20
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Answer Key : A

Question No. 143

T is given by-

In polar form, the term —
&y

A) B)
&r:sinﬁ frzsinﬁcosﬁ
oy ey
C) D)
fTZCUSﬁ ﬂﬂ=sin28
ey &y
4T T A, g & gam fear Sar 2
oy
A) B)
or_ o 0 cos 0
oy =
C) D)
(jr=cosl3 & _sin26
ey :

Question No. 144

B)3 units

Answer Key : A
The distance of points (2, 3, 5) from the X-Y plane is-
D)1 unit

A)2 units

C)5 units
X-y 9a & fargait 2, 3, 5) g 7 @
B)3 g
D)1 e

A)2 q E13
C)5Y -c
Question No. 145

Answer Key : C

In which octant does the point (-1, 5, -7) lie?
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A)l B)2
)6 D)7

f§g (1,5, -7 fPa spird R 82

A)l B)2
)6 D)7
Answer Key : C

Question No. 146

The Cartesian equation of the planer. (2{+3—E) =4 is-

A) B)

xty—z=-4 2xt+ty—z=4
C) D)

x+tytz=4 —2x-y+tz=4
THAS 1.(2i+]—k)=4 FT FET THHIOT grar 21
A) B)

xty—z= -4 2x+y—z=4
) D)

Xx+ty+tz=4 —2x-y+tz=4

Answer Key : B

Question No. 147
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x+1 y-1 z-9
2 1 -3

Considerthe two linesin the Cartesian form as lines

x-3 y+15 z-90

and 5 - — . Which of the following is CORRECT for these
- 4]
two lines?
A) B)

Both lines are skew

Both lines are parallel parallel

C) D)

Both lines are intersecting None of the options

. . ox21 y-1 z-9 _3 y+1b z-9
m%ﬂﬁhmﬁmxg A | i b

Wﬁ#mﬁ?lﬁmﬁ;ﬁﬁimaﬂ;wa;#%vaﬁ
&7
A) B)
2t Y@ gAY § gt IWT O gA=ET ¢
C) D)
?ﬁi‘aﬁqﬁ-‘l?&zwrﬁ feedt & @ #S 7

Answer Key : B

Question No. 148

If r=A,+AB, and r=A,+4B, are intersecting lines, then which of the

followingis CORRECT?
A) B)

| _;-LSXB o (A.-3,).(B xB;)=0
C) D)

Only 1 Both1and 2
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Answer Key : D

Question No. 149

The shortest distance betweenthe lines EZY__Q:E and E=z=E is-
-1 0 1 1 1 0
A) B)
1 3
C) D)
2 0
wt XY 2 2k XF2 YV 2 5 ay #r rgeew
-1 0 1 1 1 0 E@'
2l
A) B)
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C) D)

Answer Key : D

uestion No. 150
x-1 v+1 =
—=—and

The shortest distance betweenthe lines 5 =11

x+y+z+1=0=2x-y+z+ 3is-

A) B)
E 5
7 7
) D)
3 None of the options

2
gAaEEy @
A) B)
3 V3
J7 7
C) D)
g et & @ 2 78

Answer Key : C
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