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A 3.1m x 2.2m x 2.1m block of granite is cut to have maximum number of 3m x 2m sized
slabs having thickness of 4 cm. These slabs are used to make a 1.5m wide pavement.

What is the maximum length (in meters) of pavement that can be made using these
slabs?

1. 200
2. 220
3. 400
4. 440

7720333981. 1
7720333982. 2
7720333983. 3

7720333984. 4
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1. 200
2.220
3. 400
4, 440

7720333981. 1
7720333982. 2
7720333983. 3

7720333984. 4

Milk rises rapidly at boiling point because

1. it becomes hotter than the vessel at boiling point

2. its temperature rapidly increases at boiling point

3. its bulk density rapidly decreases and it becomes more buoyant at boiling point
4. its vapour pressure rapidly decreases at boiling point

7720333985. 1
7720333986. 2
7720333987. 3

7720333988. 4

www.FirstRanker.com



!l » FirstRanker.com
%ﬁ%’ﬁ'&fﬂi‘%ﬁ ﬂ"ﬂ“ﬁaﬂm g E1‘@5%N.FirstRan ker.com www.FirstRanker.com
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S 8l

4. 390 & fdg W 39H] A1y gdd doll Y SH A1 B |

7720333985. 1
7720333986. 2
7720333987. 3
7720333988. 4

In an examination, each of the two brilliant students got 100 out of 100 and each of the
remaining six students scored less than 12. There is no provision of getting negative
marks. If N= Median score of the students and M= Mean score of the students, which of
the following is true?

1. M > 2N

2. 3N/2 < M = 2N
3N <M= 3N/2

4. From the above information nothing can be said about the relationship between the
Median score of the students and the Mean score of the students.

7720333989. 1
7720333990. 2
7720333991. 3
7720333992. 4

www.FirstRanker.com



Il », FirstRanker.com

R Fivsaratikier's chisice _ .
www.FirstRanker.com www.FirstRanker.com

Tt 7 & wfaumaiet faenfial § 9 ud® @t 100 H T 100 Sid WId U I a4 g S: faentdat A
U TS Bl 12 9 Y b W gU | TORIAS 3 U B & W= Tel & | Ife N=
el &1 7Ry 3@ SR M= Taaidal &1 ofed 3@ 8, d i A Y e W bel o7

T.M = 2N

2 3N/2 < M < 2N

3N = M < 3N/2

4. SR 1 & YR R f=itfal & A oid 3R Hd oics & &g & Uy b IR H 59
ol el o Jahdl |

7720333989. 1
7720333990. 2
7720333991. 3

7720333992. 4

Along the common radial direction from the center of two concentric circles of radii 100
m and 150 m, point A is on the circumference of the inner circle and point B is on the
circumference of the outer circle. The points A and B start moving on the respective
circles with a speed of 8 m/s, at the same instant, but in opposite directions. After how
many seconds, approximately, would they again cross each other along a common radial
direction?

1.31
2. 37
3. 47
4. 53

7720333993. 1
7720333994. 2

7720333995. 3 )
www.FirstRanker.com
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1. 31
2. 37
3. 47
4.53

7720333993. 1
7720333994. 2
7720333995. 3
7720333996. 4
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Which combination of square tiles shown below can produce the given pattern on the
floor?

1. \ and /

) / and

)
IDERV
/

4 and

g

7720333997. 1
7720333998. 2
7720333999. 3

7720334000. 4
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Fifteen females participate in a singles badminton tournament. If a player is eliminated

as soon as she loses a match, how many matches are required to determine the winner?

1. 30
2. 29
3.15
414

www.FirstRanker.com



:l » FirstRanker.com

40Qdsttanker's choice _ .
www.FirstRanker.com www.FirstRanker.com

7720334002. 2
7720334003. 3
7720334004. 4

Uge Az sefticd o Ry ufaafar & ym odl € | 9 ve fears S grd &l
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1.30
229
315
414

7720334001. 1
7720334002. 2
7720334003. 3

7720334004. 4

A box contains 3 white and 5 black balls. What is the probability of choosing 1 white and
1 black ball, if two balls are drawn at random, one by one, with replacement?

1. 15/64
2.15/32
3: 332
4. 3/28

7720334005. 1
www.FirstRanker.com
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7720334007. 3

7720334008. 4

(@ e d 3 9hG AR5 PRl e g | GGl TG, U0 & 916 D, Teod €0 4
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1. 15/64
2. 15/32
3.3/32
4. 3/28

7720334005. 1
7720334006. 2
7720334007. 3

7720334008. 4

The first day of the year 2020 was a Wednesday. The first day of 2021 would be a

1. Wednesday
2. Thursday

3. Friday

4. Monday

www.FirstRanker.com
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7720334010. 2
7720334011. 3

7720334012. 4

Iy 2020 B UYH &7 gUaR o1, 94 2021 B UUH 64 g

1. §UaR
2. AR

3. YaR
4, 9HAR

77203340009. 1
7720334010. 2
7720334011. 3

7720334012. 4
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1 cm. The ratio of shaded area in 4 and B is one. The ratio of shaded area in C and D
would be

shaﬁed G A aving

A B
D

0.5cm

0.5¢cm

1. 0.75
2.1
3.1.25
415

7720334013. 1
7720334014. 2
7720334015. 3

7720334016. 4
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A B
L D
0.5 cm
0.5cm

1. 0.75

2.1

3.1.25

415

7720334013. 1
7720334014. 2
7720334015. 3

7720334016. 4
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Which one of the following graphs represents cumulative area (cm?) of the square and

the triangle when moving from A to B?

& 1.0 1
? Sguare,
w 0.75-
% 05
g [" rl-
o S Triangle
A D B
1.
= 0
:} } 7. Square
B 05
E. PR Triangl
O WL o
A D B
2.
2 o
A D B
2
. ]
@ Square
T 75
£ ns
_ 5 Triangle
A D B
4,

7720334017. 1
7720334018. 2
7720334019. 3
7720334020. 4
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Ush gufgarg By, ABc, Ts 1 4.0, Yeir ard o H o g, Wil AD=DB.

C

A ] B

1em

I aE A" B3I 31;3?3??13[{, G (square) Qﬁ'ﬁﬂjﬁ (triangle) &I
g eFma (cumulative area; ﬂ.fﬁz.j UaiRid &l %?

P 1.0
= Square,
v 0.75-

Cumulati

0.25 "~ Triangle

A D B

Square

= pe
E 0,25+ //
Triangle

A D B

7720334017. 1

77263346182
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The coding genes form a tiny fraction of about 2% of the total human genome. If the
total human genome is written on a pack of 50 cards, the number of cards
corresponding to coding genes would be

1. One card

2. Two cards
3. Three cards
4. Four cards

7720334021. 1
7720334022. 2
7720334023. 3
7720334024. 4

IS S, Be G SfH1Y & 98d BT YFT, T4 2% &idl & | 376 $a 9y oY
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1.6 &l
PRAEAE]
3. dH b1
4. IR BIS

7720334021. 1 www.FirstRanker.com
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7720334023. 3

7720334024. 4

Four locations A, B, C and D are along a straight road. Distance between A and Cis 30
km. From A, a bus starts at 8 am to reach B, and another bus from C starts at 8:30 am to
reach D. The buses move away from A, in the same direction with speed of the first
being double of the second. They meet at 9 am, at a place covering 80% of the
respective distances they are to travel. Then what is the distance between B and D?

1.37.5 km
2. 25.0 km
3.125 km
4.7.5 km

7720334025. 1
7720334026. 2
7720334027. 3

7720334028. 4
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1.37.5 km
2. 25.0 km
3.125 km
4.7.5 km

7720334025. 1
7720334026. 2
7720334027. 3

7720334028. 4

Probability of selection of Alex for a post is 8/11 and for Gafoor it is 5/14. The selection
of one is independent of the other. What is the probability of selection of only one of
them for the post?

1. 25/72
2.67/154
3.87/154
4.15/72

7720334029. 1
7720334030. 2
7720334031. 3

7720334032. 4

www.FirstRanker.com
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1. 25/72
2. 67/154
3.87/154
4.15/72

7720334029. 1
7720334030. 2
7720334031. 3

7720334032. 4

Suppose the standard deviation of the body temperatures of 17 persons measured in
degrees Fahrenheit is 2.7. Which of the following is the standard deviation of the above
17 temperatures measured in degrees Celsius?

1. 3.5
2. 2.7
3.2.5
415

7720334033. 1
7720334034. 2
7720334035. 3

7720334036. 4
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1. 3.5
2. 2.7
3.2.5
415

7720334033. 1
7720334034. 2
7720334035. 3
7720334036. 4
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How many triangles one can draw by joining these dots?

1.74
2. 76
3.78
4 84

7720334037. 1
7720334038. 2
7720334039. 3

7720334040. 4
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1. 74
2. 76
3.78
4. 84

7720334037. 1
7720334038. 2
7720334039. 3

7720334040. 4

Three liquids, A, B and C having densities of 3, 2 and 1 g/cc respectively, are mixed in the
volume proportion of 1:2:3 to form a 6 ml solution. What will be the density (in g/cc) of
the solution?

1. 1.7
2.2.0
3.2.5
4.3.0

77203340411
www.FirstRanker.com
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7720334044. 4

o 5ol A, B U9 C [oH®T 9 % 3, 2 Td 1 g/cc § @I 1:2:3 B G- SHUTal §
A3 @Xa Ud 6 M. &1 9id 9101 -1 | 5 Uid &1 99d (g/cc H) fba1 gre

1. 1.7
2.2.0
3.2.5
430

7720334041. 1
7720334042. 2
7720334043. 3

7720334044. 4

A fair coin is tossed 8 times independently. What is the probability that the third toss
results in a head?

1.1/8
2.1/4
3.1/2
4. 3/28

7720334045. 1

7720334046. 2
www.FirstRanker.com
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1.1/8
2.1/4
3.1/2
4. 3/2%

7720334045. 1
7720334046. 2
7720334047. 3

7720334048. 4
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distance away from her and stationary. Before she reaches the bus, it accelerates away
from her. Which of the following graphs is a possible depiction of their motion?

gir] —
bus ceees
3
o
tim
1. e
gir] e—
bus ===«
w
&=
time
2.
gir] =——
bus «se--
B
=]
time
3.
gir] ——
bus sa==-
@
°
a time

7720334049. 1
7720334050. 2
7720334051. 3

7720334052. 4
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Bl © 7 (dist : GRI ; time : THA)

girl
bus se=--
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o
time
1.
girl
bus «cawmas
W
o
time
2.
girl
bus -==--
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time
3.
girl
bus -----
»
o
im
i time

7720334049. 1

772033405072
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7720334052. 4

A tap takes 6 hours to fill a water tank, a second tap takes 5 hours, a third 4 hours and a
fourth 3 hours. How long, approximately, would it take to fill the tank if all the taps are
used together?

1.1 hour
2. 1.5 hours
3. 2 hours
4. 2.5 hours

7720334053. 1
7720334054. 2
7720334055. 3
7720334056. 4

U -7al U U1 &I Sbl Dl WA T 6 U ofdl &, iy GURT 7d 5 °e, TRT 4 °9¢ HR 9T 3
4 ddl g | 9fg 9R a0l &1 Ud 1Y I9arT fdl 1 dl UHT &1 Sl Ty fd- 999 J 1R
S ?

1.149e
2159
324 H
4259 H

7720334053. 1

7720334054. 2 www.FirstRanker.com
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The number of unit squares that can be fitted inside a circle of some finite diameter d is
at the most

1. (r d2/4)-1
2. md?

3. (md?)/4

4. (m (d-1)%)/4

7720334057. 1
7720334058. 2
7720334059. 3

7720334060. 4

Udh Sl ol @ HGdad el ol fds Ueb Hiffd o d & 9d H Y ol Gbd &

1. (t d2/4)-1
2. md?

3. (md?)/4

4. (m (d-1)9)/4

7720334057. 1
7720334058. 2

7720334059. 3

7720334060. 4 www.FirstRanker.com
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Suppose that 4, B are two non-empty subsets of R and ¢ = 4 n B.
Which of the following conditions imply that ¢ is empty?

1. 4 and B are open and ( is compact
2. A and B are open and ( is closed

3. A and B are both dense in [}

4. A is open and B is compact

7720334061. 1
7720334062. 2
7720334063. 3
7720334064. 4

www.FirstRanker.com
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Al A 3R B, g & &l 31Rad STTHAT & qYUT ¢ = 4 n B, 99 FEAREI H ¥ &H
I ufaesy gad sxais & cfadg 2

1. A 3R  fdg< & quT c Ued 8|
2. A 3R pfaga g au1 c A9 gl
3. ASRBGH g H GO B

4. AfGqa g AT B Ted B!

7720334061. 1
7720334062. 2
7720334063. 3
7720334064. 4

lim (n+ D(n+2)-(n+n))t/n

n-—son n

. @

1. is equal to =
. 4
2. is equal to -
2

3.is equal to ¢

4. does not exist

7720334065. 1
7720334066. 2
7720334067. 3

7720334068. 4

www.FirstRanker.com
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lim ({n +1n+2)-(n+ n])lf:z

o n

1.%%&?@?%

> d Fme R

3.2%&?@?%
4. fagmH TR 8

7720334065. 1
7720334066. 2
7720334067. 3

7720334068. 4

let ¥ = {1,2,3,...,100} and let h: ¥ — ¥ be a strictly increasing function. The total
number of functions g:¥ — V¥ satisfying

g(h()) = h(g()), VjeY *

1.0
2. 100!

3. 10 ﬂ’l O
4. ].U D‘:“Ei

7720334069. 1
7720334070. 2
7720334071. 3

7720334072. 4
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AP v =(1.23,....,100) TUTAH h:y - v TP @R IEAE Ba 81
g(h()) = h(g(j)), Vj € y PIUGE BH AT g:Y - ¥ PO B o GO T

1.0
2. 100!

3. 1[}01““
4.100%

7720334069. 1
7720334070. 2
7720334071. 3

7720334072. 4

An infinite binary word g is a string (aasas ) where each a, € {0,1} Fix a
word § = (515583 ) where R ¢ if and only if n is prime. Let
S = {a = (aa,as+) | 3m € N such that a,, = s,,, ¥n > m}- What is the
cardinality of §7

1.1

2. Finite but more than 1
3. Countably infinite

4. Uncountable

7720334073. 1
7720334074. 2
7720334075. 3
7720334076. 4
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T SMURTAG fa - MR TS o T LT (a0 a 05 -+ ) B F6 TP g, € (0,1} B
TS 5 = (5,5,5, ) Pl PRI B, W5l 5, = 1 8, Tle 3R Haq UlG n A g | AT

S ={a = (aya,a;--) | Im € N such that a,, = s5,,,¥Vn = m}
S BT UG 18 2

1.1
2. ORI W 1 T fS®
3, UHEE: 3

4, HUEE

7720334073. 1
7720334074. 2
7720334075. 3

7720334076. 4

Let f be a nonconstant polynomial of degree | and let gR-R be a bounded

continuous function. Which of the following statements is necessarily true?

1. There always exists xo €ER such that fxg) = glxp)

2. There is no xp ER such that fxp) = g{xg)

3. There exists X, ER such that Flxs) =g{x:) if J is even
4, There exists xo ER such that fx0) = g(xq) if Jr is odd

7720334077. 1
7720334078. 2
7720334079. 3

7720334080. 4

www FirstRanker.com



Il », FirstRanker.com

R Fivsaratikier's chisice _ .
www.FirstRanker.com www.FirstRanker.com

A fdh f U e 9gUg, orus! 30 k8 aUT 4: R » r TP URAs: Hdd Ba
gl e syl 4 ¥ o1 -7 fFada: 9 § 2

1. xo € R TG [AHM 81T, SHUBR I T& £(x,) = g(xy)

2. xo € R TR &1, T8 UDR E F fxy) = g(x0)

3. x, € R [GTAF B, SHUBR ¥ £ (x,) = g(x,) TME k FA R
4. xo € R FTTHH BT, S UBR T & £(x,) = g(x) TG k FATAE]

7720334077. 1
7720334078. 2
7720334079. 3

7720334080. 4

The sum of the infinite series

1 1 5 1 1 :
2 JIx1l 4w LHx3l
is equal to
{og et
e
P
; e
L
e
iE.

e

7720334081. 1
7720334082. 2
7720334083. 3

77203340844
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: e

e q
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7720334084. 4

Let § = {u, ..., u,} be a subset of non-zero vectors from R Now, consider the
two statements given below:

I: If § is linearly dependent set in [R" then y, is a linear combination of u,, ..., u,_,-

II: If § is linearly independent set in R" then k < n.
Which of the following statements is true?

1. Statement | is FALSE and Statement Il is TRUE
2. Statement | is TRUE and Statement Il is FALSE
3. Both Statement | and Statement |l are FALSE
4. Both Statement | and Statement Il are TRUE

7720334085. 1

7720334086. 2

7720334087. 3
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A R U 5 = fuy, ..., uy) TER HE ST US IUGG=Y &1 349 4 G0 18 g
HY R AR &1 ;

| TG g | S DT : Wl THAT TR G, Ty . B AED Ty, B

< Ug—1
I TG ge B SIS : WA IHEI S, T8k < n
FoffEa 4 eH - A YT 9d g ?

1. BYT I I T HYT 1 T §
2. PUT I TAE AU HYT 11 3T &
3. BYT | T HYT I GHf SFT§
4, FYT | T FYT 1 T T &

7720334085. 1
7720334086. 2
7720334087. 3
7720334088. 4

Let M be a 5 x 5 matrix with real entries such that Rank(M) = 3. Consider the
linear system pyx = b. Let the row-reduced echelon form of the augmented matrix
[M b] be R and let g[i,:] denote the ; —¢th row of R. Suppose that the linear
system admits a solution. Which of the following statements is necessarily true?

LR[3,:]=[0 1 0 * % %]
2R[5,:]=[0 0 1 0 # =]
3R[4:]1=[0 0 0 1 = #]
4.R[4,:]=[0 0 0 0 0 0]

www.FirstRanker.com
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7720334090. 2
7720334091. 3
7720334092. 4

www.FirstRanker.com
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HHI fds M T dRdides Y1 dlel 5 X 5 g 59 UbR U € & @ife (M) = 3. 36D

3 Mx = b R [GTIR S| AT R Hald 1SR (v 1) BT Uldd FHMIT WIUH UREU §
qYT g, R P i - O Ufad &I FEfid 3l 81 91 fo e o U g WieRdT 81
FafaRad 9 9 oF - 91 $Y4 AHadd: 94 82

L. R[3,:] = [0
2.R[5,:]1=[0
3.R[4,:]1=[0
4.R[4,:]1=[0

7720334089. 1
7720334090. 2
7720334091. 3

7720334092. 4

= = O oW

*

Let 4 be an p x n matrix of rank 1. Let ¢ = det(I + 4), where [ is the identity

matrix and let B = trace 4 Which of the following is true?

LB—a=1
Za—f=1
la<f+1
da>p+1

www.FirstRanker.com
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7720334094. 2
7720334095. 3

7720334096. 4

HH b A DI 1 BT n x n TG 81 HFTID ¢ = dor(s + 4), T8l 1 THHSD MR §
T B = trace 4. MARITET H Y DI - WIHA R ?

LB—a=1
Za—f=1
Sa<f+1
da>p+1

7720334093. 1
7720334094. 2
7720334095. 3

7720334096. 4
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Which among the following is the set of all possible ranks of 47

1. [3}

> {2,3}
3.{1,2,3}
4.{0,1,2,3)

7720334097. 1
7720334098. 2
7720334099. 3

7720334100. 4

Fﬁﬁﬁa,bﬂﬂcﬁlﬂ@ﬁﬁ%lﬂﬁ%AHﬁE%A=(g§ gi ci)ﬁaﬁrﬁaﬁ

all  pll

U ®H T A S G T4d DIt & 9=d § ?

1. {3}
2.{2,3)
3.{1,2,3)
4.{0,1,2,3}

7720334097. 1
7720334098. 2
7720334099. 3

7720334100. 4
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Which of the following is an inner product on the vector space of all real valued
continuous functions on [0,1]

(f,9) = |fy F (Dg@)dt
2.(f,9) = J, If () g(t)| dt
(f,9) = £(0)g(0) + [ (1)g(1)
44f,g) = fo f (©g(t)dt

7720334101. 1
7720334102. 2
7720334103. 3
7720334104. 4

FrafaRad 5 9 &M - 11 [0,1] TR 9+ dRaid® HH Tdd Bod & Wies AP | 3
UG &7

1.4f.9) = |fy £ (©g(e)de]
2.4f.g) = [ If (©)g(t) | dt
3.4£,9) = F(0)g(0) + f(1)g(D)
4.(f.9) = [, f (Dg(t)de

7720334101. 1
7720334102. 2
7720334103. 3

7720334104. 4
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Let us define a matrix 4 € M, (RR) to be positive if for every column vector

v € R™ we have (Av, v) = 0. where (..} is the standard inner product on [R™.

- A |
Let A, p = (1 g E) Let S = {(a, ) € R=: Ag g IS positive}. Which of the
1

following statements is true?

1. § is empty

2. (a,B) e Sifandonlyif g > 0
3.(a,p) eSifandonlyifg + B +4 >0
4.5 = R?

7720334105. 1
7720334106. 2
7720334107. 3
7720334108. 4

AT A € M, (R) P! 38 UBR IRHINT B b 98 eI g, Ife Udd diaH
e » € R & A ap, v) 2 0 8, 61 (.,.), R» TR TS AR OHHEH ¢ | 7H

a 1

Ar,.ﬁ=(1 0 u)ﬂﬁb—{a B) e R2: A, p O § ), FefaRad 9o -
1 0 8

YT T &7

1.sRad g
2. (a, ) € § TG IR TIAAE g > 0
3. (q,f) € STRARPAATRC 4+ g+ 4> 0

4 ¢ =[R2

7720334105. 1
7720334106. 2

7720334107. 3 www.FirstRanker.com
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A function £;C o C is said to be analytic at oo, if the function g defined by
g(w) _f(lj is analytic at ¢ with an appropriate value given for g((). Which of
w

the following statements is true?

1. Any non-constant polynomial is analytic at ¢o
2. If F is analytic at go then f is bounded

3. For any g, in ¢, the function f(z) = ei is analytic at oo

4. Any entire function can be extended to an analytic function at ¢o

7720334109. 1
7720334110. 2
7720334111. 3

7720334112. 4

BT £.C s € oo TR ARIE Bl ST, IR g _f%}mtrﬁuﬁﬂmgr

(0) £ T TTT THfT 99 & 91 0 R Ix0fe 8| FEfeiea ¥ § o -9 oy
qdg?

1. @3 Hi SRR TgUE oo T INAND ol
2.9M¢ f, oo W AP &, d9 £ IRIS &1
3. CHTPH 4, 3G BT £() = 75 0@

GRS
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7720334109. 1
7720334110. 2
7720334111. 3

7720334112. 4

Define f:€C-=C by fixy = ||z|f=' i 1|3. Which of the following statements is
true?

LF is complex differentiable at all complex numbers except for z {0,1}
2. f is complex differentiable only at z = (

3. f is complex differentiable only at z = 1

4. f is complex differentiable only for z g {0,1}

7720334113. 1
7720334114. 2
7720334115. 3
7720334116. 4

f:€ = CB f(z) = ||2]? - 1] 9 URHINT B3| 9 H Y B - G HYT TA &7

1. £ 94T wieTy SEas W 9y Saacl &, 7 € (0,1} I BISHR|
2. f GiHY DT § DT 7 = o P oL

3. f GiHY DY § Pt z = 1 P oL

4. f THY BTN & AT z ¢ [0,1) P [T

77203341131

7720334114. 2 www.FirstRanker.com
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Let £, g be entire functions such that . f(Z) _ . g(Z) _ _ forsome fixed
Jim = im =1

positive integer . Which of the following statements is true?

T.f =g

2. f — g is necessarily a polynomial of degree at most n — 1

3. there exist f, g with these properties such that f — g is a polynomial of
degree p

4. there exist f, g with these properties such that f — g is not a polynomial

7720334117. 1
7720334118. 2
7720334119. 3

7720334120. 4

AqH @, £, g Ta7 IiWD Bod (CER HaH) D9 Had YHHS QUID n 8g 39
URAR®D | [ _ 90 FERREdH Y P - A pUT Ed B ?

lim = lim

Z—oo F F—+DO z”

Lf=g

2. f — g 3% T 3D pp — 1 B 0 &1 v e g &1

3.f,g T M B YU SHUGR A e & f — o S n I Tm Tgue 21
4 f g0 H Y U DR ¥ A & & f - o TgUc 76T &

7720334117. 1
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7720334120. 4

Let f be a holomorphic function on the disc (z € C:|z| < 2} Assume that the
only zero of f in the closed unit disc (z€C|z| < 1) is a simple zero at the

origin. Let y be the positively oriented circle (z €C:|z| = 1} The integral

|z]
dz
y f(2)

1. 2mif’(0)
2. 2mif"(0)
3. 2mi/f'(0)
4.2mi/f"(0)

equals

7720334121. 1
7720334122. 2
7720334123. 3

7720334124. 4
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AT T, ¢ . | = 1) & T fﬁ;w%’:
TG

1. 2mif'(0)
2. 2mif"(0)
3. 2mi/'(0)
4. 2mif f"(0)

7720334121. 1
7720334122. 2
7720334123. 3

7720334124. 4

The last two digits of 32019 are

1. 27
237
3. 57
4. 67

7720334125. 1
7720334126. 2
7720334127. 3
7720334128. 4
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1. 27
237
397
4. 67

7720334125. 1
7720334126. 2
7720334127.3

7720334128. 4

Let be a group of order 2020. Which of the following statements is necessarily

true?

1. G is not a simple group

2. (; has exactly four proper subgroups
3. G is a cyclic group

4, 7 is abelian

7720334129. 1
7720334130. 2
7720334131. 3

7720334132. 4
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1. G I 9Hg el g

2. G & dld-dld IR Ifad IUTE B
3. G 919 9Hg &
4. G 3Tdlcl 98 B

7720334129. 1
7720334130. 2
7720334131. 3

7720334132. 4

Which of the following statements is NOT true?

1. The polynomial ring Z[x] is a Principal Ideal Domain (PID)
2. The polynomial ring Q[ x] is a Principal Ideal Domain (PID)
3. The polynomial ring Z[x] is a Unique Factorization Domain (UFD)
4. The polynomial ring ([ x] is @ Unique Factorization Domain (UFD)

7720334133. 1
7720334134. 2
7720334135. 3

7720334136. 4
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1. 9gUG 90 g[y] U %A T[UISTIdci Uid (PID) B
2. §gUG a09 gx] U HBH TUISIadil Uid (PID) &
3. 9gUG 909 g[x] U SHfecid UGS Uid (UFD) B
4. 9gUG a0 q[x] U 3ifgdid UGS Uid (UFD) &1

7720334133. 1
7720334134. 2
7720334135. 3

7720334136. 4

Suppose f:[0,1] x [0,1] = (0,1) x (0,1) is a continuous non-constant
function. Which of the following statements is NOT true?

1. Image of f is uncountable
2. Image of f is a path connected set
3. Image of f is a compact set

4. Image of f has non-empty interior

7720334137. 1
7720334138. 2
7720334139. 3
7720334140. 4
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1. f 1 Ufdfer ST B

2. £ 1 Ufdfers oy Yo 9= &
3. f @I Hidfew gy Yed 999 7|
4. f & Tl @7 SAdd R B

7720334137. 1
7720334138. 2
7720334139. 3

7720334140. 4

Consider the ODE _ 1- Find the value of y(2).

1
ty — 3y = t2yz,y(1)

1. 14
2. 16
3.0
4.8

7720334141. 1
7720334142. 2
7720334143. 3

7720334144. 4
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ODE

1
ty — 3y = t?y7,y(1)

1. 14
2. 16
3.0
4.8

7720334141. 1
7720334142. 2
7720334143. 3
7720334144. 4

For s e m consider the system of differential equations

X, =X+ 2x; + 2x3,
Xy = 225+ x5,

X3 = =x3+ 2x,+ Axs.
2) = @ te
equal to

2¢ (for some 3 ) is a solution of the system then the value ~c:u1“11 is

1.2
2.4
3.6
4.1

7720334145. 1
7720334146. 2
7720334147. 3

7720334148. 4
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1 e g 80 7 A d GHi®T & Yorrell &R faar @ -

X =Xpbh2% 2%,
Xy, = 2x;+ x4,
x5 = —x3+ 2x; + Axs.

qﬁf{t) o (@5&351?1@ 39 U BT84 &, ﬁa’fﬁrmﬁrwm

1.2
2. 4
3.6
4.1

7720334145. 1
7720334146. 2
7720334147.3

7720334148. 4

- " Ll . |I| ?
Which of the following is a solution to u, + Izu-y — ( With u(x,0) = e*’

1. %
2. o (x3+y)H/3
3. plx¥=3y)t/3

4 (x*y+ 1)e*

7720334149. 1
7720334150. 2

7720334151. 3

7720334152. 4 www.FirstRanker.com
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e H B - ux-i-xzu},:ﬂ'agi u(r,ﬂ):erﬁgﬂ%?

1. g%
2. E(x3+;v]1f3
3. E{x3_3},}l.l'3

4 (x*y + 1)e*

7720334149. 1
7720334150. 2
7720334151. 3

7720334152. 4

Consider the differential equation

x*y" = 2x(x+ 1)y '+ 2(x+ 1)y = 0.

If a polynomial is a solution then the degree of the polynomial is equal to

B N

1

2.
3
4

7720334153. 1
7720334154. 2
7720334155. 3

7720334156. 4
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T @Pq TS RIFTR B 200 _ 9,00 1 13y + 2(x 4 1)y = 0, TG 39T
%0 UP 9gUG ¢, 09 §gUG &1 fodl [y SR & :

1.1
2.2
3.3
4.4

7720334153. 1
7720334154. 2
7720334155. 3
7720334156. 4

Consider the Newton-Raphson method applied to approximate the square root of
a positive number g. A recursion relation for the error o — , _ /g is given by
T T

1 i
leppr = E(en +P__“)

1 o
2epy1 = E(en - P_n)

2
3 epe1 = ~ —
+ 2ep+vix

2

4 o - en
n+1 en+2Va

7720334157. 1
7720334158. 2
7720334159. 3
7720334160. 4
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Udh YIS U] ¢ & T & Hiddhed od AIugad e - Uha- [diE ) [9a9R
AU, —, _ /g &g Ufddd e fer e :

1 a
l.epy = E{En F ;)

1 or
2.epy1 = E(En = a)
1 e?2
3. e = = -
en

4 e —
i en+2Va

7720334157. 1
7720334158. 2
7720334159. 3

7720334160. 4

The Euler equations satisfied by the extremals of the functional

5

10) = [ 1% +2%dx

0

define a solution curve in the (x, y) - plane which is

1. linear
2. quadratic
3. cubic

4. trigonometric

7720334161. 1

2

772063341622
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7720334164. 4

Wﬂiﬂwsﬁuﬁ:{m}:j (y? 4 xy1dx P THATHEGER, A (x,y) - T

ﬁﬁaﬁ@ﬁgﬂﬁ)ﬁwﬁlﬁﬁaaﬁﬁ%

1.3f@® Bl
2. Tgga B
3. Bt 81
4 H@Uida gl

7720334161. 1
7720334162. 2
7720334163. 3

7720334164. 4

Consider continuous solutions f of the following integral equation in [0,1]

FA =1+ sz (s)ds, Vte[0,1].

Which of the following statements is true?

1. There is no solution

2. There is exactly one solution

3. There are exactly two solutions

4. There are more than two solutions

7720334165. 1 )
www.FirstRanker.com
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7720334168. 4

IR JHHT YHIBR0 B [ﬂjllﬁﬂaﬁgﬁfﬂqﬁaﬁaﬁ
ROES +2J'rf(s}ds, vt € 0,1, TACIET H § P - W YT A &2
0

1. B3 g 18l o

2. 315-31% U 8d &l
3.01@ - 3IF ol gdl &l
4.5 Y AT g gl

7720334165. 1
7720334166. 2
7720334167.3

7720334168. 4

A body moves freely in a uniform gravitational field. The trajectory lies on which
of the following curves in phase space?

1. Straight line in phase space
2. Parabola in phase space

3. Hyperbola in phase space
4. Ellipse in phase space

7720334169. 1

7720334170. 2
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7720334172. 4

U Fd/ ThaHH Tedid & H 344 fdd0 &2 81 & | Wiawy 9P § Fgfikad
T 9 fory 99 W U8 - Y IR @2

1. U1 THF H 93a 3@
2. UIaR]T gafY ¥ iRacy
3. UIaRyT gaf o fqudey

4. UGy 9919 § gedad

7720334169. 1
7720334170. 2
7720334171.3

7720334172. 4

Let x be a uniform (0,1) random variable. Suppose that given x, the random
variable y is uniform on (0, x). Given x and y, the random variable z is uniform
on (¥,1)- What is the value of g(z)?

1.1/8
2. 3/8
3. 5/8
4.1/2

www.FirstRanker.com
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7720334175. 3

7720334176. 4

AHIS x THEEH (0,1) TEMD® R &l 7H & fean 1l x, a=fEa Ry, (0,x)
W UHYAN &1 Tefd® =R 7, AU x MRy 89 (v, 1) RIGFAA €1 g(z) P
A 182

1.1/8
2.3/8
3.5/8
4.1/2

7720334173. 1
7720334174. 2
7720334175. 3

7720334176. 4

Let X,=0 and for Jp > 1 let X, be a random variable with Binomial(k, %)
distribution. Let )J be a Poisson random variable with  mean 1. Assume that for

every k > 1. X, and N are independent and set Y = X Giventhaty = 3,
what is the probability that § = 37

www.FirstRanker.com
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7720334177. 1
7720334178. 2
7720334179. 3

7720334180. 4

A X, = 0 Tk 2 1 F R x, F&0G (k, 5) ¥ & WY 0@ TefSa R 1A

i N U @i grefse | g, a1 A 181 AM d e Udd  » 1 D i x,
qUT N WA § IR y = x, | AU y = 38 N = 3 B &1 Wikiedl 1 &7

1
1. —e‘l
6

1

7720334177. 1
7720334178. 2
7720334179. 3

7720334180. 4
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Let (N} aln (N2) be twoﬁndependeMﬂ%xEﬂtﬁtRﬁﬂkﬂsenmlth intenwtiay . FigstRanker.com
3 T

respectively, with g - p. Let M, = max{Nr th,} and X, = max(Nr Nr ,0)
Then which of the following is true?

1. X is a Poisson process with intensity g — b

2. X is a birth-and-death process with birth-rate g and death- rate
3. M is a Poisson process with intensity max(a, b)

4. M is a pure birth process with birth-rate g 4+ b

7720334181. 1
7720334182. 2
7720334183. 3
7720334184. 4

BICINES VO™ (v2) TR @b diaar & WY &l WA Wi WA €, 98l g ~ b
BRI by max(NL, N2} Tk, = max(V — N2,0) &) T H 8 DI &
Jdg?

1. X, g — b iaal drdll U G| WshH 5

2. X, @ S X U p G X 911 U oH - U4 - GG UPH 5 |
3. M, 919dT max(a, b) 1T U6 TEI UHAE |

4. M, g + b5 - T AT U (a5 oFH UhH B

7720334181. 1
7720334182. 2
7720334183. 3

7720334184. 4
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Let Xy, Xs, be i.i.d. Normal random variables with mean 2 and variance 3- Let

N be a Poisson random variable with mean 4 that is independent of 5 0 I
Let Vim ¥inodiity 'fN > 1 and ¥ =0 if N=0 What is the variance of Y?

1.12
2. 16
3. 20
4.28

7720334185. 1
7720334186. 2
7720334187.3

7720334188. 4

Dy oy iid TEER OERR® W T, 0@ e 2 U1 R 3 71 A 6
NWWWW%’,WW4%HHTGFI{XI X, ___}ﬁa?ia%mm
Y:X1++--+Xﬂﬁwz1Hmr=uqﬁw=m%‘yﬁ“m”W%?

.42

2.16

3. 20
4. 28

7720334185. 1
7720334186. 2
7720334187.3
7720334188. 4
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5 0 - 1 be i.i.d N(8, g-'f-) random variables where g2 is known. Let

X= Zi=1 Xt Then Minimum Variance Unbiased Estimator of e28 is given by
mn

T exp(2X — "?2)

2 exp(2X — *'Lt'z)
3. exp(2X — 2%2)
4 exp(2nX — ?}

7720334189. 1
7720334190. 2
7720334191. 3

7720334192. 4

qH® x,,X,, .., X, iid N(0, 02) TEEED R &, T8l o2 Jd g1 A1 x = Sz X
n
| T 26 BT GAdH TERU 3FHAT DD &

I exp(2X - )

2 exp(2X — 15
3 exp(2X — 25
4 exp(2nX - 25)

7720334189. 1
7720334190. 2
7720334191. 3

7720334192. 4
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Suppose that X follows a distribution with probability density function

fo(x) X x%=1(1=x)0-1;,0<x<1,6>0 The uniformly most powerful
critical region for testing Hed=1 against Hos o'k based on a single
- = i-

observation is of the form

L.(1-a,1]
2. (0, a)
Hav )

4 [0, 51 (==, 1]

7720334193. 1
7720334194. 2
7720334195. 3

7720334196. 4

IH'_:T%X! 5 :E]:'(_qr 7 fa(x)eex®{1-x)"Y, 0<x<1,0 }G$WW§F
PIHTTA PG| g = 1 P 1OE g, g 5, 1 D TIAV &g TP TG W
3T T EaH Ufdddd Bifa® 83 FTURFU & :

L(1-a,1]
2.10,a)

l-a 1+a
BENER

4 [0, (1=2,1]

7720334193. 1

7720334194. 2

7720334195. 3
www.FirstRanker.com



:l » FirstRanker.com

A4 ' i
Fibsthanker's choice www.FirstRanker.com www.FirstRanker.com

Let .0 G ] be i.i.d. N8, 1) random variables. Suppose the prior

distribution of g s N(0,a2) Suppose we have squared error loss function. Let

¥ = Zit, X;i. Then, the Bayes estimator of 6 is
I

fop X
1+a2

2 X

3 nXe?

1+§52
4 niX+a?)

1+nas

7720334197. 1
7720334198. 2
7720334199. 3
7720334200. 4

AH s Xu X, X, 9 N(o, 1) grefasd W Bl ﬂﬁﬁiﬁﬁlﬁﬁaﬁwmﬂz)%l
o fos g afifa 7fe efa waa fear 31 m:ﬂ%}? _ IR, X% TR AE P e

n
HHAD §

X
1+0°
2. X
3 nXa?
1+no?
4 n(X+o?)

1

14+ng?
www.FirstRanker.com
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7720334197. 1
7720334198. 2
7720334199. 3

7720334200. 4

Let X be a matrix valued random variable having the Wishart distribution

pxXp
with parameters I (variance matrix) and o (degrees of freedom). Which of the

following is necessarily true?

(4. denotes the entry in .y; row and .;p column of a matrix ,.)
if 1 ] A

1.eX; 5 has Chi-square distribution with m;m — p+1 degrees of freedom for a
suitable constant ¢

2. ¢X; 1 has Chi-square distribution with ; — p + 1 degrees of freedom for a
suitable constant ¢

3. Y = AX has the Wishart distribution with variance matrix A¥ A" and degrees
of freedom i for any non—singularp X p matrix 4

4. )k » J submatrix of X also has a Wishart distribution for | < p

7720334201. 1
7720334202. 2
7720334203. 3

7720334204. 4
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p xp@@gﬂﬁ%uﬁﬁﬁﬁ%lﬁgﬁ:ﬁaﬁﬁﬁ?m&ﬁmﬂﬂw%?

(a,, STTE B ;on UfGT T jtr Wy T ufafp & Fefud ddl g)

1. Xy , FIEU 3R ¢ 8 m — p + 1 WA DIIC AT DI - T Fe DI ST
&l gl

2. Xy, TEU R ¢ 8 m — p + 1 WA DI T DI - I S BT S
GG

3.y = ax [ SYIHAMT  x p MHE 4 5 TER HTHE Az AT U Wi~
DIfe ,y, Tied Uk [A2E s B S0 Hdl &l

4. x PIDIS k x k AL k < p o UP [GTC §T DI SFTEV B 6|

7720334201. 1
7720334202. 2
7720334203. 3

7720334204. 4

Consider a linear regression model of the form based on the

yi=a+fx +¢

data (Cesy:):i=1,2,...,50) (here €; are the error terms). Assume that not all

. are the same. Which of the following is an admissible value of the leverage of
1

the 11th observation?

1.0

2. 0.01
3.0.1
4. 1.1

7720334205. 1

7720334206. 2

77263342673

Iavie s ra

www.FirstRanker.com
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(Ceydii=12,...50) TPSRATRGT ) _ oo gy o o O FUCTH)
UReY & Uh Jae g919H0 el | fGaR &L Hﬁrﬁo‘mﬁxi_wqﬁ%mﬁ
T B 117 udden & IareH (feave) & foe wiern 791 82

1.0

2. 0.01
3.0.1
4.1.1

7720334205. 1
7720334206. 2
7720334207. 3

7720334208. 4

Suppose that K ) (X W) e (X ) are independent and they have a

commeon distribution, which is uniform on the triangle with vertices (0,0) (8,0)

and (0,8): where >0 A sufficient statistic for g is

T max; ¢je, X; + MaX;<ic, Yi

2. MaX; cj<n (X; + ¥7)

3. maX;gien|X; — Yil

4. max{max;cj<y Xj, MaX;cicy i}

7720334209. 1

7720334210. 2
www.FirstRanker.com
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7720334212. 4

Ilﬁﬁa(XlnYl)r{xz:yz):--'-(xwﬂi) W%WW@E . W%ﬁ_fﬁ-ﬁi
ik 0,0y 6,07 0,6) Ufed T® Bye R UGAF §, 961 o, , B , 50 1@

(statistic) %

- maX;<i<n X + MaXygi<nY;

= MaX;<i<n (Xf + YI)

3 Max; gizq|X; — Yil

4 max{max; <;<, X;, MaX; <<, Y;}

77203342009. 1
7720334210. 2
7720334211. 3
7720334212. 4
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5tran|:er 5 chgu:e

A sampie c: size | Is o be drawn from awwpwEirstRankeércoamolds to avwwmeFirstRanker.com

the proportion Df the households which have more than one earning member. Let
0<n< N
Sample | is drawn using Simple Random Sampling without replacement.

Sample Il is drawn using Simple Random Sampling with replacement.

Let p and P, denote the sample proportions in samples | and 1l respectively. Let

n{_z = Var(p,) for =12 Which of the following statements is true?

1. p, is an unbiased estimate of the population proportion but p, is not

2. p, is an unbiased estimate of the population proportion but p, is not
3ol <ol
4. g2 < g}

7720334213. 1
7720334214. 2
7720334215. 3

7720334216. 4

o uftar! 4 te U i $oH did Yed &, 3-d SuTd &1 HFHH T & fag
y I 1 M ATBR n BT P 571 J9R fbdr S8 1 7

0<n=<N
yfaee | ufawo o far W gefese ufcaas &1 IuahT & duR [ T 8|
gfaca || UiaRTe & 919 930 Jleiwsd Uidgd- ol SUdi ®< ddR &gl 71 &

m_:rﬁﬁplwp Uiiea | TYT 11 5 HHSE: UideR SHFU @ FEdd Bd 81 JH
of =Var(p,) i = Lzéﬁ,ﬁjﬁﬁﬁﬁ?f-masww%?

1.p1aqﬂ'@ﬂﬂﬂ1§cna?ﬂ&mﬁﬂﬁ&ﬁaﬁf%m§p Tl
2. SHEAT GHIUIG BT SHHA 31H & U p, 7ol
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7720334213. 1
7720334214. 2
7720334215. 3
7720334216. 4

Consider the following Linear Programming Problem.

Maximise 4x + Sy

subject to
2x+ 3y <14
x+2y<9
x+y<6

xz20,y=0
What is the optimal value of the objective function?

1. 24
2. 26
3. 27
4. 25

7720334217. 1
7720334218. 2
7720334219. 3

7720334220. 4
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FafeRed Ya® TaHE 999l R R &
SHfEPaiPd DY, Syﬁﬂm%ﬁ:r

2x+ 3y <14

x+2y<9

x+y<é

xz20 y=1

Je30 B @ SPdH HH #1872

1. 24
2. 26
327
4, 25

7720334217. 1
7720334218. 2
7720334219. 3

7720334220. 4
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Let oy — B be the set of natural numbers. Which of the following

; s
functions from N x N O Jy are injectives

1. fy(m,n) = 2m3"

2 fa(mn)=mn+m+n
3. fa(m,n) = m? +n®

4 fa(m,n) = m*n’

7720334221. 1
7720334222. 2
7720334223. 3
7720334224. 4

AAD  _ (g 9.3, TN GO ST T © | 79 9 8§ D 8 B
e 8y T G

1. f,(m,n) = 2™3"
2h(mn)=mn+m+n
3. fa(mn) =m?+n?

4. f,(m,n) = m?n3

7720334221. 1

7720334222. 2 www.FirstRanker.com
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Let (x,.) be a sequence of positive real numbers. Which of the following
mn

statements are true?

1. If the two subsequences {x, .} and {x, ]} converge, then the sequence

{x,]} converges

2. If {(—1)"x,,} converges, then the sequence {x, } converges

Xn+1

3. If limy, _, 00 exists then {(x, )1/7} is bounded

Xn

4. If the sequence {x,,} is unbounded then every subsequence is unbounded

7720334225. 1
7720334226. 2
7720334227. 3
7720334228. 4

| fa }Waﬁﬁaﬁmaﬁﬁlw&aﬁq%|

{x,
G R R A R e T
1. AT IITFT (X5} T (1541} SR ST, A9 S (n} SRR
B
2.TM¢ ((—1)"x,,) SHTHERT BT, T DT [y, } SHHERT i
3. 3MG lim,,_,, ~2* fORFM R, @9 {(x,,) 1/} RIS T |
4.7(¢ 3TPH [y} HUNEG &, I TP SULhH 3RS &1

7720334225. 1 www.FirstRanker.com
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7720334228. 4

letflx) = e* for x € R. Which of the following statements are correct?

1. There is a real ¢ = () such that If(x)—1—x| < Cxiforally e R
2. There is a real such that T Py 3 for all
cC>0 If(x) —1—x—=] < Clx|

e =111
3.Thereis areal C > Qsuchthat [f(x) -1 —x . _I_3| < (x? forall
2 e
x€R

4. There is areal = () such that If(x)—1—x _x_x | < Cxd forall
- S T
x €[-1,1]

7720334229. 1
7720334230. 2
7720334231. 3
7720334232. 4
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AT Yo Y HYT 9d o7

1. TGS ¢ > 0 TWIPRE T UTT edx € RE |f(x) — 1 — x| < Cx?
2. IRERED ¢ > 0 THTBR S 6 IS x € [—1,1] 37

f)—1—x =% < Claf?

3. AR ¢ > 0 THUBR G 6 U@ x € REq
@ ~1-z-E~L] S¢a*

4 TR ¢ > 0 TIPR B UID x € [-1,1]34

) -1-x-L-Z|<cxt

7720334229. 1
7720334230. 2
7720334231.3

7720334232. 4

Which of the following functions are uniformly continuous on (0,1)?

et
II

T
2. sin —
X

O |
3. xsin—
X
4 5inx
X

7720334233. 1
7720334234. 2
7720334235. 3

A

77203342364
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:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

= 4 9 @9 9 oA (0,1) TR TH9HHG: 9dd 87

7720334233. 1
7720334234. 2
7720334235. 3

7720334236. 4

Let % be real numbers such that 0<y<x and let 4 be a positive integer.

r

Which of the following statements are true?

Lny*i(x=y)<x"~y
2yt x —yp) < xt—y
.
L

n
T

n

3. ﬂy'n—l(x_},] i xﬂ'
4. nxn-l(x_},) > xh

"

7720334237. 1
7720334238. 2
7720334239. 3

7720334240. 4
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m%x_},w%ﬁﬂwsﬂuﬁm%ﬁi 0<y<x™ , TS QUTE & |
FRAd ol oy ad 87

Lay™t(x—y)<x™—y"
2 mx"t (x— y) S X"~ y"
3ny™tx—y) = 2" —y"
) ik b P Al

7720334237. 1
7720334238. 2
7720334239. 3
7720334240. 4

Consider the identity function on . Let be the partition
y fx)=x"1:=[01] ™ B, P

that divides ; into _ equal parts. If . and . are the upper and lower
PO SR PR By T L B Ep

Riemann sums, respectively, andA = U(f.B,) - L(f.B)) then
n — ] ren

2. el is convergent

3. A,, is strictly monotonically decreasing
4 Yn=1Andpa =1

7720334241. 1
7720334242. 2
7720334243. 3

7720334244. 4
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I:=1[0,1] 9% TeHHE ®eF f(x) = x A HFE | AT F P, n TIH
YTl H gieqaral fdqRur e 1 € y(r, p,) 9T L(F, B,) PAR: 3= al 4 9
ATHTE T A, = U(f, B,) — L(F, B) 79

1. lim,,_., nd, =0
2. E;zmzlﬂn‘}rr % l
3. A, FRER THige geaA § |

4. Z:frl ﬂn“qn+1 =1

7720334241. 1
7720334242. 2
7720334243. 3
7720334244. 4

For any two non-negative integers n, k define frre () on [0,1] by

s
P [:r"sin(ﬂj— xf xE0
| 0 x =0

In which of the following cases is the function f . a function of bounded
mn,

variation?

l.forallp > 1andforall f > 0
2forallp>1andf =0

3.forallp > Qandforall f > 2
4.forallp > 2andforall > 0

www.FirstRanker.com
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7720334246. 2
7720334247. 3
7720334248. 4

@I BUA QUN® n, k%@[m]u?uﬂ:rfﬂlkmsﬂwuﬁwﬁﬂ%.

B8 x“sin(ij —x% X5
far(x) = 2x .
0 x:=i)

ﬁmﬁﬁ%i@rﬁ?ﬁﬁmﬁm Uiag UERU arar Bad gil?

1. YD > 1 & 0 U TS | > 0 D g
2UdG nx 1B UTT | — 0

3.UAD 5 > 0 TUTAD | > 2 D I
ATA® > 2 AU UAS | > 0 & [ag

7720334245. 1
7720334246. 2
7720334247. 3
7720334248. 4
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2 be a differentiable function. Let
_\/ﬁ/w FirstRanker.com wwvsfg‘FlrstRanker com

denote the matrix of the derivative off at the origin (0,0) with respect to the

tandard basis of 2. A :
standard basis of p2 s5urﬂe};{yI

—I) = {U(X, y): —H(I,y))

for all

(x,y) € R Which of the following statements are possibly true?

)
o)

= 1=

4=y
A=
A=y
1=(5 )
7720334249. 1
7720334250. 2

7720334251. 3

7720334252. 4

AT £(x, ) = (u(x, y),v(x,3)):R? -
A, R? D IS 3MUR & Yo 7 Jaldg (0,0) W £ P oG & 3fodg @I Heiud
AT | A BT (x,y) € R2F U £y, —x) = (w(x,y), —u(x,y)) | FH

H Y B 9 HYT Hal 81 9hd o7
4= 1)
)
3’4:(_1 _2)
A —21 %)

7720334249. 1

7720334250. 2

11 —22)

7720334251. 3

www.FirstRanker.com
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Which of the following functions f admit an inverse in an open neighbourhood of
the point f{P)?
1.Forp = (1,0)and f(x,y) = (x’expy +y — 2x,2xy + 2x)
2.Forp = (1,m) and f(r,8) = (rcosh,rsinb)
W
3.Forp = 0 and f(x) = {x + 2x sin~ ifx # 0

; fx=0
2 s sl -
4.Forp = 0and f(x) = {x sin= ifx # 0
Ffr=0

7720334253. 1
7720334254. 2
7720334255. 3
7720334256. 4

= {9 o 9 BaA & fd9d ufdd= § ofehH &l WidRd &7

£ %8 r )

Lp = (1,0) T f(x,y) = (x*expy + y — 2x, 2xy + 2x) BQ
2.p = (1,7) T £(r, ) = (rcosb, rsing) 81

x +2x%sin® TE x =0
3-p=ﬂwf(x)={0 x &

I x =0
2gin> TfE x =0

" =gﬁmf(j={XS'nx &
i g 0 Iz x =0

7720334253, 1

7720334254, 2 www.FirstRanker.com
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7720334256. 4

Let Co(R) be the space of all continuous functions on R such that

lim, rimf(x} =0 Let Co(R) be equipped with |1 the norm of uniform
convergence. Let (£.) be a sequence in Co(R) and f € Co(R) Which of the
n

following statements are correct?

1.If f. — f uniformly on compact setsthen || £ — ' ||- 0

2.1f )| £, — f l= 0then £, — f uniformly on compact sets

3 f—=f uniformly on compact sets if and only if || fa=fl=0

4, Neither of the two statements “fa—f uniformly on compact sets”
and || f,, — f ll— 0" imply the other

7720334257 1
7720334258. 2
7720334259. 3

7720334260. 4
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A @ o (R) w-w&ﬁ‘w?ﬁwu_"ﬁq&m%

AH 6 (£), Co (R)H T A g AUTf € Co (R)
Fafcfeg i e e oy 9d &2

1.3 £, & f ¥ed S0 RUGEAFG 8T | £, — f | 0

2TRN f, —f 1> 0T £, — f U T R THEAT T |

3. £, - £ Ygd G=Idl R UGEHME: 81, e iR baaafe || £ —F >0

AT f, > 7 Ved T RUGTHAE S QU £, — f | 0" H
Pl Hl TR AT TR @ |

7720334257. 1
7720334258. 2
7720334259. 3

7720334260. 4

Let 4 be an m x n matrix. let A(1,2),AG,1) and A(1,1) be the matrices
obtained from g4 by deleting row 1 deleting column 1 and deleting both row 1

and column 1 respectively. Which of the following hold?

T.(rank A) — 2 < rank A(1,1) < rank A

Z.rank A(1,:) = rank A(:,1)

3.rank A = rank A(1,:) = rank A(:,1), then rank A = rankA(1,1)
4 rank A(1,: )+ rank A(:,1)+ 2 = 2rank A

7720334261. 1
7720334262. 2
7720334263. 3

7720334264. 4
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THE @ R T I A S , a1, B 1 JuT uied 1 7d Siaw
1&&@%;&(1_:],‘4(:_1]3211 A(l_lj&naﬁnmmwﬁﬂﬁﬁ
®F U el 87

L(FfE A)—2 ==FIfE AL, D) = FIfE A

2. %I A(L,:) = FITE AG,1)

safr iz A= R A, = A1), T T4 =F:afz A(1,1)
4300 A(L:) +RIMEAG1D)+2=>2FE A

7720334261. 1
7720334262. 2
7720334263. 3
7720334264. 4

Let a1 M, (R) with M#0,I, but M2 = M Which of the following

statements are true?

. Null(M) is the eigenspace of M corresponding to the eigenvalue ()

2. Let x € Col(M) with x 2 0. Then x is an eigenvector of M corresponding to
the eigenvalue 1

3. Let x & Null(M). Then x is an eigenvector of M corresponding to the

eigenvalue 1

4. R" = Col(M) + Null(M)

7720334265. 1

7720334266. 2

7720334267. 3 www.FirstRanker.com
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T eM, R M =01, Ne M2 =M

FEdd e U oy 9d 87
1. Null(M) T AF o F WA M B AFH AP E |
2.9, x € Col(M), x + 0. T8 x HFHHN 1 TG M & A HEDE |

3.9H x ¢ Null(M) T8 x MFHAM 1 & WA My BT H1FH IR T
4 R™ = Col(M) + Null(M)

7720334265. 1
7720334266. 2
7720334267. 3

7720334268. 4

Let W, = {[ A za b ﬂi‘.] and W, = ” ah bﬂ,] cabE R] be two subspaces

of . Which of the following statements are true?
M, (R) J

Lw,onw, = {[ }

2 {lg g” is a proper subset of W, n W,

3. Wy + W, = My(R)
4. W, + W, is a proper subset of M, (R)

7720334269. 1

7720334270. 2
www.FirstRanker.com
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7720334272. 4

T e ([, Hoven) ™ ([ 2leserjim?T

SUgAP EI R U oH 4 By 9d &7

= ()

2 {[g g]} w, n w, @1 TP 3iud SUSH=T B

3. W, + W, = My(R)
4. W, + W, M, (R) @1 U0 30 STOg=T B |

7720334269. 1
7720334270. 2
7720334271. 3
7720334272. 4

Let 4 be a 3 x 3 nilpotent matrix. Which of the following statements are
necessarily true?

LA+A =1 for some n > () where [ is the identity matrix
2. The column space of 4 is {0}
3. The eigenvalues of 4 are roots of 1

4. A3 is diagonalizable

7720334273. 1

7720334274. 2
www.FirstRanker.com
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7720334276. 4

A 4 g o 5 TAHIE (nilpotent) 3R & | 9 H 8 @1H ¥ $uA sHaRid: §a €7

1.(I+A)" = I &8 > 0 G 561 | TGP T E |
2. A PIDITHGHY (0} |

3 AP AFFHH 1P HAE |

4, g2 aevHg g

7720334273. 1
7720334274. 2
7720334275. 3
7720334276. 4

A 100 x 1I:]Umatri)( A= (”-r'._:') is such that a;; = i iff +j =101 and

a— otherwise. Which of the following statements are true about A?
1, J

1. 4 is similar to a diagonal matrix over |
2. A is not similar to a diagonal matrix over
3. One of the eigenvalues of 4is 10

4. None of the real eigenvalues of 4 exceeds 51

7720334277. 1

7720334278. 2

7720334279 3

7720334280. 4 www.FirstRanker.com
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q. — 0 | FRASOHITH , $IRHTAE?
L]

100% 100 T 4 = (g, ) TIPRE® o _ A&, 4 i 101 T

1.4 RRadpuf sagg & e @ |

2. 4 ¢ R fawuf Mo & g g |

LAT AR EATE 10 |

4 A IAAE AR T A BE i 51 F MG T2 |

7720334277. 1
7720334278. 2
7720334279. 3

7720334280. 4

Let be an orthonormal basis of R3 Let v he the 3 % 3 matrix whose

vy, 12,03}

columns are Which of the following statements are necessarily true?
1y, 19, 173.

EVVE =1
2V V=1
AV =pT

4. Determinant of |/ is not zero

7720334281. 1
7720334282. 2

laYalalaW EaYela hen 1
77263342833

www.FirstRanker.com
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AT (v, 05, v} R® O TP TR Q@ SMERE 17 y W@ 3 x 3 TG &,
S8 DITH v, v,,v, & | FH DY H I BH-T HYT TIHD 31 & FHegomd
A 9 87

LYY =]
LVl
3y =VT

4.y PTURMOS AR 8 |

7720334281. 1
7720334282. 2
7720334283. 3

7720334284. 4

Let £:10,1] - (0,1) be a function. Which of the following statements are FALSE?

1. If i is onto, then f is continuous
2. Iff is continuous, then F is not onto
3. ]ff is one-to-one, then f is continuous

4 |If ¥ is continuous, then ¥ is not one-to-one

7720334285. 1
7720334286. 2
7720334287. 3

7720334288. 4
www.FirstRanker.com
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-

A £.10,1] > (0,1) T P & =9 € B9 9 BT 3Hdg?
1.7 £ STEBED &, 79 F YAd & |

2. 9f% f YA 8, T4 f H=S1e® el ¢ |

3.70C £ THDI§, T9 £ HAAE |

4.°¢ £YqdE, T9 £ DD TRl |

7720334285. 1
7720334286. 2
7720334287. 3

7720334288. 4

be an orthonormal basis of R4 Which of the following are

Let
c Ul!y?.ryEJy-'ir}

orthonormal bases?

T{n +y2. 91 — ¥2,¥3. Y4}

2 {¥3, Y4 =1, Y2}
Yit+¥z Y1—¥

3. {%.%,}'3-3’4}
3yi+4y. 4y,=3y

4-{ 15 =, 15 E-}’a-}’q}

7720334289. 1
7720334290. 2
7720334291. 3
7720334292. 4

www..FirstRanker.com
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m‘lf{ybyz_},g_h}_ pe 1P T AifEE YR E | A H A oH 9w
e STER 87

L {yy + 92,91 — V2, V3, V4

= {.'}’3; Ya,— Y1, }'2}
3. {.}’J. '2".}’2 ; ¥ 2_.}"2  VarVa
4 {a}u '_"-'-1-.}’2 , =1-;Luj3yz o },4}

=] =]

7720334289. 1
7720334290. 2
7720334291. 3

7720334292. 4

COMSHR G S o {exp(2miB): 6 is a rational number} FOIEdES 5 gt

e (z™: n is a positive integer}

1. countable

2. countably infinite
3. uncountable

4, finite

7720334293. 1
7720334294. 2
7720334295. 3

7720334296. 4 www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice .
www.FirstRanker.com

Y S:=fexp(2mi6):0 T URHUTEAE) | YD 7 € § o 99=3d
{zﬂ!: n UF IATHF [ﬂ“”Ef,%r} %E!-

1. 0HE

2. UHE: 3Hd
3. UHE

4. URfET

7720334293. 1
7720334294. 2
7720334295. 3

7720334296. 4

www.FirstRanker.com

Fix a positive real number ¢. Consider the locus of all points z € € such that

Z—1i

Which of the following statements are true?
zZ+i '

1. If ¢ > 1, the locus is a circle centered on the imaginary axis
2. If ¢ < 1, the locus is a circle centered on the real axis
3.If ¢ = 1, the locus is a straight line parallel to the imaginary axis

4. If ¢ = 1, the locus is a straight line not passing through the origin

7720334297 1
7720334298. 2
7720334299. 3

7720334300. 4
www.FirstRanker.com
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YATHD IRAaD mcﬁﬂﬁaﬁl
o Wl o e o Rgry s meR g e
Z—1
| =c.
Zz4+1
At endey 9d &2

1.T% ¢ > 1, Tg0y e de RIEITIE |
2.0 ¢ < 1, H5UY Irdfa® g R BfSddd e |
3.3 ¢ = 1, 950y BURS e & U W 39 ¢ |

4.9 = 1, SGUY U@ Wa @1 &, off ga a5 © Tel ordl ¢ |

7720334297 1
7720334298. 2
7720334299. 3

7720334300. 4

For z € €, let Rz denotes its real part. Let f be an entire function satisfying

If(2)] < |2||%iz| O & Which of the following statements are true:

1£(0) =0
2.f'(0) = 0
3. The only entire function satisfying the given property is f(z) = 0

4. There exists a non-constant entire function satisfying the given property

www.FirstRanker.com
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7720334302. 2
7720334303. 3

7720334304. 4

T, € ¢ ¥ gp, TR MDA DEE || £)) < 5190 P ¢
I B3 dIal Yo axalfis Bad . dH |

¥
FEfdETd i P O sYT 9d 57

Lf)=0

2.f(0)=0

3. e g U 1 e SRAaTe a7 daiiie BeH had f£(z) = 0

4. TeU 71U TUred D1 Yqte BRI HRoR Udd d2ciil® had [aeaH g |

7720334301. 1
7720334302. 2
7720334303. 3

7720334304. 4

www.FirstRanker.com
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D such thatf{ﬂ) =1/2 Forf cF the possible values of THO) are

:l”lu FirstRanker.com
f:D

1.7/8
2.5/6
3.3/4
4.1

7720334305. 1
7720334306. 2
7720334307. 3

7720334308. 4

T p ¢ T R T R § | W et ) SR
£0) = 1727 TR g RERB £ ¢ 27T |10y T TETHE:
1.7/8

2.5/6

3.3/4
4.1

7720334305. 1
7720334306. 2
7720334307. 3

7720334308. 4

www.FirstRanker.com
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Let N ={1,2.....} denote the set of positive integers. For n € N, let

A, =f{xy,z)eN:x*+y*=z"and z<n)

Let F(n) be the cardinality of the set 4,,. Which of the following statements are
true?

1. F(n) is always finite forn > 3
2F(2)=w

3.F(n)=0 for all

4. F(n) is non zero for some p > 2

7720334309. 1
7720334310. 2
7720334311. 3

7720334312. 4

Ay — (1,2...} TP qUi® & Tt Bl HEUd a5l oy &9

A =f(x.y,z2) eN:xa™ +y" = 2" qT z < n} A |

o Fn) T80 4 @] Plfeda Gel & | = T 4 oH U &Y 9d 87

1. F(n) 9 URFAGE, n > 3 & feml
2. F(2)=oo

3. F(n) = 091 & o

4. F(n) TIRE, 5l n > 2 T

77203343009. 1
7720334310. 2

77')n99/|944 2
LOJT0FIT 10 I

www.FirstRanker.com
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For a positive integer n, let g(n) be the Euler's g-function. Which of the following
statements are true for n > 37

1. o (n) can never divide

2.p(n)n = there exist integers X,y such that nx + Gy =1
3.¢@(n)jn = ncan have at most two distinct prime divisors

4. ¢(n) | @ (nk) for every positive integer

7720334313. 1
7720334314. 2
7720334315. 3

7720334316. 4

m‘lr@(n] WW%@'W@—W%IWﬁ@IH} 3 FRUDHY
HYT Ud 87

L& () PH AUl T s Ioa g |

Zom)n = x,}rqﬂﬁﬁﬁwmﬂﬁ%%m—l—ﬁ}f:l
3 pm)n = n P G Q=7 3T WS |

4. o(n) | (nk) TS YIS TP k & |

7720334313. 1
7720334314. 2

7720334315. 3

7720334316. 4
www.FirstRanker.com
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For positive integers m and n, let gcd(m, n) denote their greatest common divisor.
Let m > n be such that gcd(m, n) = 1. Which of the following statements are true?

Lgedim—nm+n)=1

2. gcd(m —n,m+n)can have a prime divisor

3. There exists integers o such that ny — my =3
4 gcd[m —n,m+ n)can be an odd prime

7720334317. 1
7720334318. 2
7720334319. 3
7720334320. 4

AHUie @ &g ged i H)WW IS Yol & HEfid
FAEIAH W ged _ | FHAEY SR Y S SR

(m,n)

Lgeddm—nm+n)=1

2. gcd(m — n, m + n) D1 TP HHT HISD &1 JbaT & |
3-‘Iﬁlﬁﬁx,yw33ﬂmﬁ nx—my =3

4. ged(m — n, m + n) U0 [TH U & GHATE |

7720334317. 1
7720334318. 2
7720334319. 3
7720334320. 4

www.FirstRanker.com
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Let G be the cyclic group of order 8 and H = S, be the permutation group of 5
elements. Which of the following statements are necessarily true?

1. There exists no nontrivial group homomorphism from ¢ to |
2. There exists no injective group homomorphism from G to {
3. There exists no surjective group homomorphism from G to |

4. There are more than 20 different group homomorphisms from G to [

7720334321. 1
7720334322. 2
7720334323. 3

7720334324. 4

& B g BT DT GG &, TUTH = S5, Wl ¢ 3a0a B 9T 9HE ¢
fFrefafad 3 9 @ 8 oy sifaid: 94 &7

1. ¢ 9 g dd 3 s GHE FHIGINT faegHH -8l 8 |
2. 6 ¥ g 7% Thd! GYE GHIBIG fagA TRl & |

3. G Y H % ATS1E! YHE YHISIRGT fae@H 91 8 |
4. ¢ U HdF 20 T A¥S Y THE qHIRIETE |

7720334321. 1
7720334322. 2
7720334323. 3

7720334324. 4

www.FirstRanker.com
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Which of the following statements are true for g ¢ R?

1. If g is algebraic over (), then g is algebraic over ()

2. g could be algebraic over @[ﬁ] but may not be algebraic over ()

3. ¢ need not be algebraic over any subfield of |
4. There is an g which is not algebraic over @[qf’_l]

7720334325. 1
7720334326. 2
7720334327. 3
7720334328. 4

F=dd . Réﬁﬁqﬁ?ﬁmwﬁ?

1.3MC o3, QRENIT 8 6 o QR ENIET |

2. TR 9Bl § (@ ¢, Qy2] T o 51, g @ R A = &l
3. 0 W& 1 1 o, R o ol o Suam R s &)
4ﬁm¢%6ﬁf@[m]maﬂﬁﬂuqﬁ%1

7720334325. 1
7720334326. 2
7720334327. 3

7720334328. 4

www.FirstRanker.com
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f(x) = (x*—3)(x*— 673)(x*—2019)
How many roots can f possibly have in the finite field F,?

1.0
2.2
3.3
4.6

7720334329. 1
7720334330. 2
7720334331. 3

7720334332. 4

a5

- p > 2019 TP e ¢ | dgad

f(x) = (x% — 3)(x% — 673)(x? _Zﬂlgjmﬁ?ﬂ?ﬁ |

Uﬁﬁqﬁfﬁﬁmpﬁ fﬂamfrnﬁmﬂﬁﬁ?

1.0
2.2
3.3
4.6

7720334329. 1
7720334330. 2
7720334331. 3
7720334332. 4

www.FirstRanker.com
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Which of the following statements are true?

1. Any compact topological space is metrizable

2. Any continuous image of a Hausdorff topological space is Hausdorff

3. If fiX->Y is continuous and one-to-one, and Y is Hausdorff, then X is
Hausdorff

4. Intersection of two connected subsets of R with the usual topology is either

empty or connected

7720334333. 1
7720334334. 2
7720334335. 3
7720334336. 4

el e I sYT 9d 57

1. @5 Jed vifufas 9aff glio-a s |

2. B3I Giftufd® T &1 ®is i Jad uiafda sresih & |

3.30C £ X - Y Yad AU THS! 8 3R v BI9BIH §, 79 X BISSD 6 |

4. R & 9N Uifyfa® 9fed ol Yas SU9Hwdl &1 Uidwde- a1 df Rad & a1
Hdg |

7720334333. 1
7720334334. 2
7720334335. 3

7720334336. 4
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Let X = W U {o0,—o}. Let ¢ be the topology on X consisting of subsets U of X such
that either U c N or X \ U is finite. Let A= WU {w}and B = NU {-w}

Which of the following subsets are compact?

1. A
2. X\A
323AUB
4ANBKB

7720334337. 1
7720334338. 2
7720334339. 3

7720334340. 4

A X =HNU {o0, —0}

A y & IuEgEdl , Y AaH o ¢, x WERfde @uyerRg @ ard ;o
YA 4y IR T

A 4 - NU (e} T B - NU (o)

H H 9 o9 9 3uuwyg dgd © ¢

1. A

2. X\A
3 AUB
4+ ANnB

7720334337. 1

7720334338. 2 www.FirstRanker.com
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Let . . G . .
T fxy) = +x(1-x%—y?),—x +y(1- 2% - y?))
and consider the ODE (x, y) = f(x, y) with initial condition (x(0), y(0)) = ({]J;}.

Which of the following statements are true?

Tx%(t)+ y*(t) 2 wast - w
2 x3(t)+ y*(t)—» 085t — o
3. x2(t) + y?(t) remains bounded as ¢ — co
Lx*(t)+y*(t)—»l1last s o

7720334341. 1
7720334342. 2
7720334343. 3

7720334344. 4

www.FirstRanker.com
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ﬁ% R AR & | A=

¥ x(0),7(0)) = (0,5 T OE (4, ) = £ (x,7)
A OH A HYT qd &2

Lx?2(®)+y2(t) > o9 t >
2x*()+y* ()09t 5 o
3.%2(6) + y2(t) IS WA £ - oo
Lx*(D)+yi(t)—- 199t 5

7720334341. 1
7720334342. 2
7720334343. 3

7720334344. 4

Let » and y be continuously differentiable functions on [0, ) that satisfy the
respective initial value problems (ODEs)

dx

dt

d

+(Gint—1)x =log(l+¢t), =x(0)=1;
; + (Gint—1)y =t y(0)=2.

Define z(t) = y(t) — x(t) for t = 0. Which of the following statements are true?

1.z(1) <1
2.2(2) > z(1)
3.2(1) > 1
4.2(2) < z(1)

7720334345. 1

7720334346. 2

7720334347 .3

7720334348. 4 www.FirstRanker.com
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ZIE L) ry, [0,00) T K SHAHTHY B & il e Fefafad Rfts
AT YA (ODEs)H! U BT S |

dx _

E+ (sint—1)x =log(l1+1t), =x(0)=1;

ay ...

E+ sint—=1)y =t, y(0)=2

— ﬁ?ﬁ"ﬂz(tj ) _xmaﬁtrﬁuﬁﬁaﬁ | EREd e A A eA

g ?

1Lz(1) <1
2.2(2) > z(1)
3.2(1) > 1
4.7(2) < z(1)

7720334345. 1
7720334346. 2
7720334347. 3
7720334348. 4

Let f:R? > R be a locally Lipschitz function. Consider the system of ODEs given

by &y = sin(e*2), %, = f(xy, %) with initial condition (x,(0), x,(0)) = (1,1)
Which of the following statements is true?

1. There is at most one local solution at time ()
2. There always exists a global solution defined in [0, c0)

3. There might not be any solution around the time ()

4, Trere s atfeastome sofotom around e )

www.FirstRanker.com



:l », FirstRanker.com

A5 Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

7720334349. 1
7720334350. 2
7720334351. 3
7720334352. 4

o £ R > g T fOfies e & | RTYS fddy
% H1Y fGU Y ODEs,

(x1(0),x,(0)) = (1,1)
&1 WUTell IR f3TR &1

X; = sin(e*z), X, = f(xy,%5)
eI S e U ®YT 9d 57

1.0 999 R HaiU® U6 MU gA 6 |

2. [0, 00) 5 URHITA U WA g ¥ad [aeMM © |

3.0 990 & GHIY @13 g el M 8l gaar g |
409U P A PHID ed & |

7720334349. 1
7720334350. 2
7720334351. 3

7720334352. 4
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l..,ll‘lit dISkD i {(x,}’).xﬁ +yj. ‘:: 1}?

1. x5 4 2x2y3 — 5
2. x% + 2xy — y*

3. cos(y)e® + sin(x)e¥
1+x
T4 2x+x2 432

7720334353. 1
7720334354. 2
7720334355. 3

7720334356. 4

ﬁﬂﬁﬁmﬁﬁamué%&mD T Sy @R

={(x,y):x*+y* < 1}

el — 0 FTAE?

1 x5 + 2x2y3 — 35
2 x4 2xy—vy?

3. cos(y)e* + sin(x)e”
1+ax
4. pomet o SRR e s
1+2x+xT+92

7720334353. 1
7720334354. 2
7720334355. 3

7720334356. 4

www.FirstRanker.com



:I .rggs!i'%iﬁﬂ?ﬁm LSO,

www.FirstRanker.com www.FirstRanker.com
udu

5 5 du du
x(—) +_}"'(—) +(I+}?)a—$—u(a+$}+l=ﬂ.

Which of the following statements are true?

1. The general solution of the PDE can be expressed in the form

1 .
u(x,y) = ax+ by + - where  and , are arbitrary constants.

2. The general solution of the PDE can be expressed in the form

u(x,y) = f(ax + by) + ﬁl where _and , are arbitrary constants and f is

an arbitrary function.
3. The Charpit's equations are

dx«  dy du _dp dq
p*+pq q*+pq ppP*+pq +qpp*+pq) 0 0

4. The Charpit's equations are

dx dy

2px+(x+y)q—u:2qy+(x+y}p—u
du dp dg

T p2px+ @+ -wH+qRey+ (x+y)p—uw) 0 0

7720334357. 1
7720334358. 2
7720334359. 3

7720334360. 4
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Eﬁujz 3 (Bu.jz P du du Bu du i B
x({— r(— X e =
dx J ay Y dx dy ax ay

fEdi P HYI9d e ?

1. PDE & SI0® &4 B u(x,y) = ax + by + —, Tel g W p¥H T8,
UREU H iferd i S el ¢ |

2. PDE & ST T B u(x, y) = f(ax + by) +——, T6l o T p =5 g
qUT f TP o Bad ¢, ey H odferd fdl o gadi & |

3. IRfUe 9o &> _ W _ = e OHE G
_ - pi+pq q%+pq p(p®+pql+q(p®+pq) 0 0
4, IRfUe e g
dx - dy
Zpx+(x+y)g—u  2qy+(x+y)p—u
- o _dp _dg
p(Zpx+(x+ylg-u)+q(2qy+(x+yjp—u)} O 0

7720334357. 1
7720334358. 2
7720334359. 3

7720334360. 4
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1
[ 90 ar=g(@) +g(-a),
-1
where i (0_2)1;4_ Which of the following statements are true?

1. The integration formula is exact for polynomials of the form g 4 hy. for all

a,b€eER

2. The integration formula is exact for polynomials of the form g 4+ bx + cx? for
allg,b,ce R

3. The integration formula is exact for polynomials of the form

a+bx+cxt+dxdforalag b c,deR
4. The integration formula is exact for polynomials of the form

a+bx+cx?+dxtforalg b c,deR

7720334361. 1
7720334362. 2
7720334363. 3
7720334364. 4

= JerEe gaEaT 9

f_ll.g (x) dx = g(a) + g(—a), \_ﬁiﬂ; = (0.2)v* R fdaR & |

Fefafad dyH 5 Y@ 3 94 &2

1. g + bx V¥ & SgUGl & [0 gHdad Y 9di® &, Ol g p e R @ AUl
2.%;.bx+cx2mﬁq$a§uﬁ?ﬁﬁquwm%.ma_bjc ERP
1
3. a+ bx + cx? + dx® YU & dgUcl & o qHIdbeH 9 ia g, 9l
ab,c,de€ R& T |
4. g+ bx + cx® + dx* YU & 9gUel & [0 GAe 47 9o g, 94
ab.c.d € R T
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7720334361. 1
7720334362. 2
7720334363. 3
7720334364. 4

Let 5 be the set of all continuous functions f:[0,1] — [0, o) that satisfy

1 Lipd 1
L xzf{x)dxzfj; xfg(x)dx+§.

Which of the following statements are true?

1. § is an empty set
2. § has at most one element
3. § has at least one element

4. § has more than two elements

7720334365. 1
7720334366. 2
7720334367. 3

7720334368. 4
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jlxzf(x) i = Ejlez(x) r:iJH—E
0 2 0 8

By g d9d% 2

1. § T% o 9= & |

2. § T HaNY® U Aqqd & |
LCHPAUBH IS 3aUd g |
4. S Hal Y AP aua g |

7720334365. 1
7720334366. 2
7720334367. 3
7720334368. 4

Consider the problem of extremising the functional

www.FirstRanker.com

J(y) = J-3 y (3x — ) dx with boundary conditions y(1) = 1 and y(3) = 2. Which
1

of the following statements are true?

1. There is a Lml'que extremal

2 ylx)y=— * is an extremal

3 ylx)= 5 E is an extremal

4, There are no extremals

7720334369. 1
7720334370. 2
7720334371.3
7720334372. 4
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Uﬁ?ﬂmuﬁaﬂ},{lj _ ¥(3) = 2%?11%?—:{%
3 & TYHAE @ 9 R [d9R &1
J) = fl y(Bx—y)dx
Fefcfad sy s s Y 9d &7
1. 0@ Afgdg TeH B |

2y(x) =~ T RAE |
3. y(x) _—+ Wﬂ'ﬂ:{% |
4@%%@?@?%

7720334369. 1
7720334370. 2
7720334371. 3

7720334372. 4

Let B be the unit ball in R® centered at origin. The Euler-Lagrange equation

corresponding to the functional I(w) = %f | Pu|2dx _%f | u|5dx is
B 2 Jp

1 Au = ut

2. Au = —u*

3. det(D2u) = u*
4 Au = —|ul|*u

7720334373. 1
7720334374. 2

77283343753
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a= R3 ﬁuﬁﬁgwﬁ?ﬁaqﬁ?a‘mlg% | Bad

I =1/, Fuﬁdx—éfﬂ|u|5dx$WW'WW%*

LA =

2. Au = —u*

3 det[Dzuj = u*
4 Au = —|ul*u

7720334373. 1
7720334374. 2
7720334375. 3
7720334376. 4

Let K(x,y) be a kernel in [0,1] x [0,1], defined as

x(1-y) 0<x<y<l1

K(xlj"}={y(1wx) sy rad:

and K be the associated integral operator.

Then 5¢: 12([0,1]) - L2([0,1])

1. is positive definite

2. is self adjoint

3. has a non-zero null space
4. is onto

www.FirstRanker.com



=| » FirstRanker.com

A5 Firstranker's choice .
www.FirstRanker.com
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7720334379. 3

7720334380. 4

: el

T 10,17 x [0,1] ) T SR &, Sl T Ui -

K(x,y

. -3y BEx=y=1]
Kﬁﬁ}‘bu—ﬂ O<y=<x<I;

o7 9 FEINI THGA YPRG & | TF 4 12

1. YT A g |
2. WU B |

3. @DIQEJW (null space) Qﬁﬁ?% I
4. FBED ¢ |

7720334377. 1
7720334378. 2
7720334379. 3

7720334380. 4

([0,1]) = L*([0,1])

www.FirstRanker.com
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. 1
equation H(x) = sinx + J K (x,y)u(}'] d}'

0

1. is uniquely solvable and the solution is differentiable
2. has more than one differentiable solution
3. has no solution

4. is solvable and the solution is not differentiable

7720334381. 1
7720334382. 2
7720334383. 3

7720334384. 4

A [0,1] X [0,1] ﬁf([x,y] AL AR B qﬁw%f{(x, y

) = sin(xy)
Hddhd G0

1

u(x) = sinx + f K (x, )u(y) dy

0

1, MG T4 T THYY & JY1 €0 HIHad § |
2. F S H HUH aPFTHE e & |

3. PIPIE ARG |

4. GHIY & 9U1 86 Sada-d el & |

7720334381. 1
7720334382. 2
7720334383. 3

7720334384. 4

erne isﬂcﬂaﬂﬁcxe[ﬂ.l]a defiwanaFifstRarken.com The integww. FirstRanker.com
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Consider a body of unit mass moving under an attractive central force. At a
certain radius R, the body moves in a circular orbit. Which of the following are
true?

1. The force must be equal to — L% where L is the angular momentum of the
3

body
2. The force can be any strictly negative valued function of B
3. The force can only be of the inverse square law form
4, The force cannot be of the form — kR

7720334385. 1
7720334386. 2
7720334387. 3
7720334388. 4

U HDHYD 519 9 b M YHd U Idbls SoddH &l 9] W [ddR &Y | a8 U
T Beam p R IaeR S A & | FF H U B ¥ 5 99T ?

Lgqe — L A RR S I, Tl [ 3% &1 Ivig a1 g |

n2

2. ge R ®1 @i 1 ¢d: BUTHS A ardl Bad ol 9bdl & |
3. 9 dhdcl ogebH a¥ (90 U gl Thdl o |

4.9 — kR YU &1 ol ol 9Pl & |

7720334385. 1
7720334386. 2
7720334387. 3

7720334388. 4
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Let A and B be two events. Which of the following are necessarily correct?

1. P(AUB) < P(A) + P(B)
2.P(AUB) = P(A) + P(B)
3.P(ANB) = P(A)P(B)

4 P(ANB) =P(A)+P(B) -1

7720334389. 1
7720334390. 2
7720334391. 3

7720334392. 4

HT:fAH’iﬂ B G gedie | R Sy Y @H ¥ ofHada: 9ei g ?

1. P(AUB) = P(A) + P(B)
2.P(AUB) = P(4) + P(B)

3. P(ANB) = P(A)P(B)
4P(ANB)= P(A)+P(B)—1

7720334389. 1
7720334390. 2
7720334391. 3

7720334392. 4
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Which of the following are true?

1. If X, and X, are independent uniform (0,1) then X, +X, is uniform (0,2)

2. If ¥ is uniform (0,n) then X/n is uniform (0,1)
3. If X and X, are standard normal, then (X, + Xz)fﬁ is standard normal

4. If ¥ is exponential with mean 1, then g=% is uniform (0,1)

7720334393. 1
7720334394. 2
7720334395. 3

7720334396. 4

TR Y990 7

1.3 x, 99T x, T THEAH (0,1) ® 99 X, + X, T8 TPEIH (0,2) 8 |
2. TG x UHHAM (0,n) & 99 X/n TPEAH (0,1)7 |

3.90C x, T X, 9FG WA T, T (%, 4 X,)/4/2 FHE FEHEAE |

4. 7qf x HTEd 1 OTCT TRAGDI & I6 X THEAM (0,1) © |

7720334393. 1
7720334394. 2
7720334395. 3

7720334396. 4
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(Pij)lsf_,jss vy

/2 0 0 0 1/2
o 1 0 0 0
o 1 0 0 0
1/5 1/5 1/5 1/5 1/5
1/3 0 0 0 2/3

Which of the following are true?

1. states 2 and 3 are absorbing
2. state 3 is recurrent
3.{1,5} form a recurrent class

4 state 4 is transient

7720334397. 1
7720334398. 2
7720334399. 3

7720334400. 4
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(Xpn= U) {1,2,3,4,5}
(p:'jjlﬂi,ff_CE mTIIIT%
e 0 0 0 1/2
0 1 0 0 0

g 1. B ® =
1/5 1/5 1/5 1/5 1/5
1/3 0 0 0 2/3

FefReTd g8 99 82

1. ATRYT 2 YT 3 3GUH B |
2. 3a®] 3YRIEd & |

3. {1,5} TP TRIGd G SIS |
4, HTRT 4 §O@H B |

7720334397 1
7720334398. 2
7720334399. 3
7720334400. 4

Consider a Markov chain on a finite state space §. Suppose that the transition
probability matrix p is such that the transpose of p is also a stochastic matrix.
Then which of the following is necessarily true?

1. All states have the same period

2. The chain admits at most one stationary distribution
3. All states are recurrent

4. At least one state has period 1

7720334401. 1

7720334402. 2

7720334403. 3 www.FirstRanker.com



:l » FirstRanker.com

A ' i
Hifsdanker's choice www.FirstRanker.com www.FirstRanker.com

ORI ofa®l T R TF T1aid §8a R TR S | 71 fd Fa01 T

HITJE p SUUPR AT & p &1 URad i 1o Eioies g & | a8 A H ¥
@ 1 fFadd: 9d 8 ¢

1. T SfaeyTai &1 9HH Had © |
2. $Ga Halidd, SHUdad Uh RR §cd & WaRdl © |
3. 9t ofaey ARIEdl 3 |

ATAUYTACH AT HIATT 16 |

7720334401. 1
7720334402. 2
7720334403. 3
7720334404. 4

Let x. ¥ be random variables with cumulative distribution functions F and &
respectively. Assume that F is continuous. Which of the following functions of x
are necessarily cumulative distribution functions (CDF)?

1.2(1 - 6(—x) + F(x))
25— F(=2) + 6(x))
3. F(x)G(x)

4(1=F@))(1-G6(x)

7720334405. 1

77203344062
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7720334408. 4

WXWYW:WWWFﬁ?GGﬁWH%IHﬁ%FW
gl x%ﬁﬁwﬂﬁﬁﬁ?ﬁ&ﬁaﬁﬁ:mﬁﬁwqcm] 87

1.2 (1—6(—x) + F(x))
22 (1= F(=x) + 6(x))
3 F()6(x)

(A -F)NA- 6K

7720334405. 1
7720334406. 2
7720334407. 3

7720334408. 4

Suppose that X, X, ....., X, are independent and identically distributed Poisson (1)
random variables, where 1 = 0 is unknown. Which of the following statements are
true?
S }‘_1 — 1)Xf is an unbiased estimator of g =24

el
2. 12“ = 1)Xf is a consistent estimator for g=24

T

=1

FLox; . ;2 : : .
3% (”Lz) =17 is the minimum variance unbiased estimator of ¢ =24
n

n

i X . 5

4. ("_'E)E"L ! is a consistent estimator of =24
n

77203344009. 1 www.FirstRanker.com
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7720334411.3
7720334412. 4
m‘lrﬁEX 5 ¥ Wddd dUT gagHq: sfed Tt 3 Oef® o 6, 95l
1r823 ) wreypdhpg ":j

199 Fael P s A ®YT 9d &7

1LI3" (— D)%, o224 BT TS SHAC SHTd g
3 iz?ﬂ‘:_ 1)%i, ¢—22 8q U W DD ¢ |

n _ =
3. (ﬂ-_—ﬂ)z—"" 22 BT IH TR AR Mhad o

]

4, (H_—E)E?“""". o224 B GITd HTHAd el

n

77203344009. 1
7720334410. 2
7720334411. 3
7720334412. 4

Let y ¥ be i.i.d. random variables which are uniformly distributed on the
1y4k2
interval (0,8) Consider the problem of testing Hy: 0 =1 Versus Hy:0=2

Which of the following tests have size 5 and power

< 0. =5

1. Reject i, if and only if max{X,,X,} = 1.6
2. Reject H, if and only if min{X,, X,} > 1

3. Reject H, if and only if X, =204

4. Reject [, ifandonly it X, — X, > 0

www.FirstRanker.com
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7720334414. 2
7720334415. 3

7720334416. 4

mffX ¥ i.i.d.ﬂﬁ%ﬂ?%’,ﬁ&mm H}WWT&’@H%’IH g 1%7

1522 ’ o- =

sy 59 TSl T R AR & FEd 3 6 adeul @
1 -

M g 5 TEE 5, 577

1.Huﬁa@waﬁwﬁﬁr{wzﬁ max{X, X,} = 1.6

2. H, 1 SREIBR I AfE 3R $99 TG mingX,, X,} = 1

3. H, @ SIBR X If¢ SR a0 TG ¥, > 0.4
4. H, DI SAIPR B TG AR DA dfe x, — X, > 0

7720334413. 1
7720334414. 2
7720334415. 3

7720334416. 4

Let X, X5, ......, X, be ii.d. N(0,s2) random variables. Which of the following are
sufficient for g2 7

1. T](X].FXE* '"JXTL) = (XII'XEJ ...,X“)
B X LSO K
3Te(X Xz X)) = (X2 + X2+ + X2

G v N [

www.FirstRanker.com
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7720334417.1
7720334418. 2
7720334419. 3
7720334420. 4
m‘ier_Xz_ X, 4 N0 g2) Oefes® W Bl ﬁﬂﬁ'@rﬁ?'@rgg B W@ &2

(5T S A W N, B

AR e X ) = R X5

T X BT e KD
BTAX X s LY =R X2, X3 g D

7720334417. 1
7720334418. 2
7720334419. 3
7720334420. 4
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common continuous distribution F Let w be the sum of ranks ofX observations

in the combined ranking of all the N = observations. Which of the

n+m
following are true?

1. E{W] s nlfN2+1]
2. E(W) = *""_[*":’:”

n(N+1)
2
4. The distribution of |/ does not depend on F

3. The distribution of W/ is symmetric about

7720334421. 1
7720334422. 2
7720334423. 3

7720334424. 4

m‘lrﬁ'ﬁX Y. x ™y oy WGWWWFﬁ@EﬁEﬁ
2 B el L Bt ) Ly 25 ==rtm

UEfS® T & | 7 & |, il wdaeont , _ ., S UG Sifedl |
Td&U @i difcdl dIaf gl A H T - 9d g7

n{N+1)

LEW) =
2ZEW) =
3.wfﬁraﬂw & THT T B
4.W3ﬂa'ailp'§l?ﬁlﬁ:ﬁapfm?|

N{N+1}

7720334421. 1
7720334422. 2
7720334423. 3
7720334424. 4
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A sample of size 10 is selected at random from a lot containing 20 items of a
manufactured product. Suppose the total number of defectives p in the lot is
unknown. Let ¥ be the number of defectives in the sample. We wish to test
Hy: D = 7 against the alternative H,:D > 7. Consider the test: Reject H, if X = k
where k is determined such that

Py (Xz2k)=005<Py (X=zk—-1).
Which of the following are true?

1. The test is Uniformly Most Powerful test of its size
2. The power function of the test is increasing in J)
3. The power function of the test is decreasing in )
4. The test is unbiased

7720334425. 1
7720334426. 2
7720334427. 3
7720334428. 4
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T B A o dlfe # pol el ) 31 Ge SR 81 A T F Gyl @l
Y 81 8y g DSy o 7 PTG S Fed §1 B
0- il 1=
uﬁwmﬁwﬁ:ﬂ ﬁ&iﬁﬂwﬁaﬁx}kaﬁkk@wﬂﬁafﬁﬂ%
] =
ﬁpﬂu X=k)<005<P, (X=k-— 1)ﬁ‘qﬁﬁaﬁq-ﬁmﬁ?

1. T8 GHI&UT 370 SHR BT Jad Yfarzien gdieor 21
2. 39 JHI&101 &1 91d e p H gigHH B

3. 29 U101 &1 U1d o p H 3EH ¢

4. T8 W& SFTHAT B

7720334425. 1
7720334426. 2
7720334427. 3
7720334428. 4
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B = (B, B2 Bz ) " & ~ N(0,521) TWO choices for y are given below.

1 0 0
0 .

C -1: _—
ase X 0 N 1
0 0 0
1 1 0
1 =1 0

C -2 -
ase X 0 0 1
0 O 1

0

_a0 O = OO

==

Which of the following statements are true?

1. The contrast By — B is estimable in Case 1, but not in Case 2

2. The contrast By — B> is estimable in both cases and ‘Jar‘(ﬁi = f”z) is larger in

Case 1 than in Case 2

3. The contrast B, — f. is estimable in Case 1, but not in Case 2
4. The contrast , — B, is estimable in both cases and ‘Jar‘(ﬁl — 33) is larger in

Case 1 than in Case 2

7720334429. 1
7720334430. 2
7720334431. 3

7720334432. 4
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R AR B 7 & R F7ek: FET T &

g~ N(0,a%I)
I B B D
48 I 0 1
R g & 1 D
g @& 0 i
i 1 4 B
. 11 —1 & ©
% o B 3 3
B g 9 =1
FEAdY -9 9dE?

1. constant B, — 3, Y 1 ﬁWgWWEﬁﬁl

2. contrast B, — B, GHI &8 H MGTHT § T var(B, — B,) PO 1 HBH2
ESIE

3. contrast ﬁl_ﬁaﬁ 1 ﬁ&ﬂﬁ:ﬁq%mﬁzﬁ:ﬁﬂl

4. contrast 51_5331#féo—@iﬁ W%Hmvar(ﬁi_ﬁgjﬁ1 dobg2d
ESE]

7720334429. 1
7720334430. 2
7720334431. 3
7720334432. 4
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an unknown parameter g and denotes either a probability mass function or a
probability density function.

Consider a random sample X;, X5, ....... X, from this population. Letf denote the

corresponding sample mean. Among the following, identify those cases for which

E is the Minimum Variance Unbiased Estimator of 8.

T fo(x) cexp{—6Ox}forx>=0; 6>0

2 fa(x) ccexp{—(0 —x)*}for —co<x<ow; —-w<fh<w
3. fy(x) x 8% /x! forx=0,1,2,..; 8>0

4 fo(x)x 8*forx=0,1,2,..; 0<8<1

7720334433. 1
7720334434. 2
7720334435. 3

7720334436. 4

fa(ﬂ$&@ﬂmﬁﬂﬁawm¥r@ﬂmﬁawﬁlaﬁmfewm T 4 W
(R a1 & 9Y1 a1 O RSl SeaHH B 91 Uilddl 9-d HaH @ HEidd
el I xﬂﬂwﬁﬁ){l X, X U Jrefese 794 R [ddR &<

A & T A1 1 3] Fefa SRt g | e H 3 ol ol ugar fords fog
g 1A TR AT e B-

I fg(x) cexp{—0Ox}forx=0; 6=>0

2 fa(x) ccexp{—(f —x)*}for —mw<x <ow; —w<Ph<o
3. f,(x) < 8% /x! forx = 0,1,2,..; 6>0

4 f(x) <@ forx=012,..; 0<8<1

7720334433. 1

7720334434, 2
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Let (X1, Y1),(Xz, ¥2) .., (X, Yp)in = 4 be a random sample from the  bivariate normal

distribution with E(Xy) = py, E(¥1) = py, Var(X,) = Var(¥,) = o2 and the correlation coefficient

)=a
between X and , equal to p. All four parameters py,pp,02and e are unknown. Also, let
1 1

A =i(xx =15, =i(:r:- = % =i(xf -t~ 1)

Which of the following are maximum likelihood estimators of p?

Sy ¥

I '..I Sl'rr S}IJF
i XY
2,
JEE )
25“.’.’_’}"

: 5::.\""5}(}-
ZSI},

I S_\'_r‘I'SJ:}r_zSI}r

7720334437. 1
7720334438. 2
7720334439. 3

7720334440. 4
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%-a G‘B] E(XJ_} =y, E{FJ_} = Hz, Var(X,) = Var(¥;) = gl GE Xl ST'R Y, %Eﬂa

TEIaY 0D p &1 iy, p0y0? U1 p T U TG 81 I &1, A T

n mn n

Sm= ) (K=B)2 5, = ) (h=1)% S, = ) (XK=D)%-T),

AR A ®H-4 p & AHfUedd UGl Sedad a2

T
" Jxx Syy
Y Xl
G
JEL, xP)(EL, %)

3 Py
Sxx+Syy
25y

4

Syx+Syy —25xy

7720334437. 1
7720334438. 2
7720334439. 3

7720334440. 4

Let X;, X5, ... ..., X, be a random sample from normal distribution with unknown

mean u and variance 1. Let ¢ be the sample mean and =
# X g Xy

min{X;, X,, ..., X, }.

Which of the following are true?

1. X is complete sufficient for g
2. X is minimal sufficient for g

2 - XU} is an ancillary statistic
4. Cov(X, XU_}}I =0
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4. Cov(X, Xil}] =
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In a BIBD (Balanced Incomplete Block Design) with v treatments, b blocks, let ¢

denote the effect of j*" treatment, b, denote the effect of ¢** block
1=j=v,1=t=b

Which of the following statements are necessarily true?

1.t is estimable forall ] < j < v

2.t — by isestimableforalll < j<w 1<t<bh
3. L — 1t is estimable forall 1 < § & g

4, T Testmatte foraft T =1 Y
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g ®H-g fara. ga g2

L¢80 < j < p @ O BT

2.t —b, W1 <j<v1<t<p®NIAHTFT
3.t —t, W1 < i< j < p @ RO BT

At +t, 991 << j< v ® UMD
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cumulative distribution function

; l FlrstRanker.cnm

Fit)=1—-e~", t>0,y>0.
Let r(t) be the hazard (failure) rate of X. Which of the following are true?
1. r(t) isincreasing in ¢ ify > 1
2.r(t) is decreasing in ¢ ify > 1

3. r(t) is constantin ¢ ify = 1
4. r(t) isdecreasingingif0 < y < 1

7720334449. 1
7720334450. 2
7720334451. 3
7720334452. 4

meW$WﬁWWEWMEWW

Fi)=1—e t:aoy::»ﬂaﬂ“ﬂ” w%uﬁrm Xﬁm
ﬁmﬂam%mﬂﬁ@rﬁq@rm%
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Let (X,.n = 1) be i.i.d. random variables with mean zero and variance one. Which
of the following are true as n —» o7

.X]_ +XE +"~+J{n
' Vn+1

b el = : : .
f et i +_"'r 1) Xn converges in distribution to standard normal
LAl
3 HAp+Az+-+Xy

1 converges in distribution to standard normal

converges to zero in probability

converges to zero in probability
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Consider a M/M/1 queue at the steady state with traffic intensity p ¢ (0,1).
Let f(p) be the expected waiting time of a customer in the queue. Then

1. f is increasing in p
2. f is decreasing in p

3. f attains it maximum at po=

P | =

4. f is a smooth function in (0,1)
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