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¥

the cubes formed by breaking the origMWVEHHSIRANKRLERA cubes JY WL IrsiRanker.com

(1) 1/6
(2) 1/10
(3) 1/100
(4)  1/36

1573808181, 1
187380618z, 2
1573808183, 2
1873808154, 4

T 1 WA Hol 16l 09 & I &I &5ha a0 96 o9 $ ared a=1d T4 1 56 o
qTel B & @ol U0 8wl &I AT [har o7

(L) 16
(2) 110
(3)  1/100
(4)  1/36

1873808181, 1
1873B0E1E:. 2
1873806185, 3
1573806154, 4
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:I fnh F;S%EJERé % ’&(E imbers 1!:']/1 By combining with 1t a second set of M

numbers. the mean of the combined s&YWYLEHRIRANKERGAM S the sufWWY-fHESIRAkpLCOM

of numbers?

(1) 10M -1
(2) 10M +1
(3) 20
(4) 100

1573808185, 1
1573806186, 2
1573806187, 2
1573808158, 4

10 el & W95 o 80 M T 3w M Wi § g9 WEE 4 uiha e W
Ao THEl T HTRd BT ARg 10 T WGl €| $9¢ GHEl B Wi @1 InT fhaer
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L

(1) 10M -1
(2) 10M +1
(3) 20

(4) 100

1873808185, 1
1873806186, 2
1573806157, 2
1573806188, 4

www.FirstRanker.com



:Ilp rstRanker.com

e exam has 4 questions, each with 4 answer choices. Every question
has only DHE Cﬂl'l ect answ e1 The prob¥WNdG G BERKEE SAMnswers WWFls§tRanker.com

mdependent random guesses for each one 1s

(1) 1/4
(2) (1/4)*
(3)  (3/4)
(4) (3/4)*

1573808159, 1
1873808190, 2
1573808191, =
1573808192, 4

TF JgdHiead TIET H 4 U949 § T2 TS U9 & 4 Ioe0d o fad T §| T0s
7ed @ oy Wod aEed JTAH F W6 U @ 0ol owid 9 @] Widedl ©

(1)  1/4

(2) (1/4)*
(3) (314
(4) (3/4)°

1573806183, 1
1573808130, 2
1573806131, =
1573808132, 4
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(1) 8

(2) 9

(3) 10

(4) 11

1573808133
15738081394
18738061395
15738061396

Y

A & T 7 g gl o # feoq 9 € wiie i e 82

(1) 8
(2) 9
(3) 10
(4) 11

187as0e139:3. 1

1879850194 2
18798061495, 3 www.FirstRanker.com
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A bag contains 8 red balls. 10 blue balls, 17 green balls. What 1s the minimum number
of balls that needs to be taken out from the bag to ensure getting at least one ball of

each colour?
(1) 19
(2) 18
(3) 28
(4) 27

18738068137
1573808135
1873806193
1873808200

B IR

TH el H 8 €cl T &, 10 =Tel 97 & T4 17 T 397 & 76 ©| &H J $A ol
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(1) 19
(2) 18
(3) 28
(4) 27

1873806197, 1
1573808198, 2
1573808193, 2
1573808200, 4
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qﬁ?si‘F‘éﬂl@é’c@}kH Rls "-lpplican‘rs have to choose only one subject, 1/4% of the
applicants opted for Biology. 1/6™ for \ﬁ’\f{t\évllﬁlar’r%R?[ngﬁrfc Physics atd't1 RESERANKGEcom
18 applicants did not opt for any of the above four subjects. How many applicants were

there?

(1) 22
(2) 24
(3) 36
(4) 48

1573808201, 1
1873808202, 2
1573808203, 2
1873805204, 4

T HElgenerg H 999 & oy Wel SRR & $a S 0ug 991 ©, Go awRar §
W 1/4 9 F WG @34, 1,/6 5 TEEA G4, 1,/8 Hilie s 921 1,/12 5 e
DI AT 18 IRATNTT < =N fqudl | W THE &7 91 981 947 | For Rl fead o?

(1) 22
(2) 24
(3) 36
(4) 48

1573808201, 1
1873806202, 2
1573808203, 3
1873805204, 4
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=EI .rgtfgtna‘g-gl#g{e ng.ng situation. M was followimg V. R was just
ahead of T, and K was the only one by, T SIRARKERARMy a5 in 1l Yg"“!%gff&ﬁﬁ%&(% -com

that instant?
(1) A
(2) R
(3) T
(4) K

1573808205
1573B0EZ0E
1573808207
1873806208

e IR

TH 99 H U SEgY & g SE ysR 1| V& g M o1 991 T & UdhaA A R
| FAA K O T T V & a9 o7 | 37 ffg & 99 999 g0 WH ™ & a41?

(1) A

(2) R

(3) T

(4) K

1573806205
1573808206
1873808207
1573808203

L I
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=I ].}_F@}Ili!: SlElEP JBO c%! egs?c%ihul‘s house. Mehul's house 1s 25 m to the
North-East of Rahul’s house. With YOMYEHrRSRAURIICOMouse in WHIERTSERAAKAr £OM

Karan's house?

(1) East
(2) South
(3) North-East

(4) West

1873808209, 1
1573808210, 2
1873806211, 3
1573806212, 4

T G W IGA & W H W H20 A B T WL Agad & N TG & N D
Ja—Td H 25 | B I T T | g @ °OY W H90 & oY e fdem H g2

-

(1) w
(2) =i
(3) ST

(4) gfe=H

1873808209, 1
1573808210, 2
1873808211, 2
1573806212, 4
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A =45xz26. B=2xz175. C= m,mgng\mclrstRankercom www.FirstRanker.com

(1) Only A,
(2) Only B.
(3) Only C.

(4) All three.

18738082121
1573808214, 2
1873808215, 3
1573806216, 4

i €1 T 7—oEg Wl # W SH—9T I o9 A8 B W 57
A =45xyz26. B=2xyz175, C=xpz3310

(1) Haol A.

(2) Had B.

(3) Fac C.
(4) Gkl

1873806213 1
1873805214, 2
1873806215, 3
1573806216, 4
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(1) (2n)1/2

(2) (313

(3) (4n)1/4

@ &

2

1873806217, 1
1573806218, 2
1573806219, 3
1873806220, 4

fRor T e fF K1=1x2x3x...xK FA=fofaa § ¥ o8- v "aw 97 27

(1) (2n1/2
(2) (3N
(3) (4n)1/4
4 &

2

1873806217, 1
1573806218, 2
1873808213, 2
1573808220, 4
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o~

(1) A

(2) B

(3) c

(4) D

1573808221,
1573808222,
1873806225,
1573806224,

B IR

= | G 9l § W BHE—a1 9 FAEI0 y = const x & & GAT HT ?

(1) A
(2) B
3 C
(4) D

18739806221, 1 www.FirstRanker.com
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1573806224, 4

Of three children, Uma plays all three of cricket. football and hockey. Igbal plays
cricket but not football, and Tarun plays hockey but neither football nor cricket. The
number of games played by at least two of the children 1s

(1) one.
(2) two.
(3) three.
(4) ZEero.

1873806225 1
1573806226, 2
157380E2E7. 3
1873806228, 4

UM d=al H ¥, 391 fihbe, Hedidl a1 Sidl dHEl Weldl § | Soard fthde Woldl © 09
edial JE1 | T Bl Weldl offd- | Gedid, 7 fhac| 9 | &8 & 9= @ gNI
el W dTel Wl & 6l ©

(1) one.
(2) two.
(3) three.
(4) zero.

1573808225 1
1573806226, 2
157380E2E7. 3
1873808228, 4
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In a wen :::llrc?ts‘ra Ijerf:'orcehs? a pamculavaﬂdiﬂt_stﬁqﬂkatscmmu s to a mamviFinst Ranker aom
3 m. In a large survey. 1t 1s found that 30% of the plants have heights less than 1 m.
and 50% have heights more than 2 m. From these observations we can say that the
height of the plants inecreases

(1) at the slowest rate when they are less than 1 m tall.

(2) at the fastest rate when they are between 1 m and 2 m tall.
(3) at the fastest rate when they are more than 2 m tall.

(4) at the same rate at all stages.

15738082259 1
1873806230, 2
1573808221, 2
1873B0E232. 4

Q‘cﬁq;ngdwm*mqwmwﬁzﬁmmaﬁwmmw | U
s WO | 1T AT 5 30% TR B a1 Aicd | $F ©, 9207 50% T HalE 2
Hice W Y ©1 =9 99940 & YN U2 ©F &6 9ad © ﬁmmaﬁﬁﬁaaﬁ“ﬁ

(1) WHH T ds 01 §c?d ¥ 9 9 76d © |

(2) WU I ade d 189y G2 8cy S dd @ B ©

(3) WA N U odd2 9cd ¥ S0 5T O £ 1

(4) T oo ¥ 9EE Y 9

1873806229, 1
1873806220, 2
1573806221, 2
1573806232, 4
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A Ut d ey 19 bnd the most preferred leader among A. B. C is shown in the
table www.FirstRanker.com www.FirstRanker.com

Votes A B C

1% preference | 13 | 54 |33

2™ preference | 24 | 37 |39

3" preference | 63 |9 28

First, second and third preferences are given weights 3. 2, 1. respectively. Statistically.,
which of the following can be said to represent the preferences of the voters?

(1) A and C are within 10% of each other.

(2) B 1s the most preferred.

(3) B and C are within 10% of each other.
(4) C 15 the most preferred.

1873808232 1
1573808234, 2
1873B0E235. 3
1873806236, 4

www.FirstRanker.com
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d A|B|C
T2 areTgen 13 |54 |33
fedg arirgar |24 |37 |39
Targ geEar |63 |9 |28

www.FirstRanker.com

afg vorm, fEdia Ud 9o waarel @ HEE 3, 2, 1, A TS 51 WY a1 AikEd &

fowe & Aol 3 9 o9—a1 Fwey Jagaet @7 u6s g9l o7

(1) A TATC SH1 10% & 3igd FAE

(2) B HI9 AENT T

ATHET T |

(3) B 2T C 51 10% & 2157 HAM

(4) C a9 Tiag ¢ |

1573806233, 1
1573806224, 2
1573808235, 3
1573806236, 4

TR & |

. . . 5 .
An ice cube of volume 10 em? is floating over a glass of water of 10 em’ cross-section

area and 10 cm height. The level of the water 1s exactly at the brim of the glass. Given

that the density of 1ce 15 10% less than that of water. what will be the situation when 1ce

melts completely?

(1) The level falls by 10% of the side of the cube.

(2) The level falls by 10% of the original height of the water column.
(3) The level increases by 10% of the side of the cube and water spills out.
(4) There 1s no change in the level of the water.

1573808237, 1

www.FirstRanker.com
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1573808240, 4

TP @ 10 em’ & TEN THEl 10 em’ IJFTRT FIC arel I=1 7Y fam & 07 | §
A Sa15 10 em § | FoT9 T@ed 997 g1 €1 I8 A §Y (& 9% & o9 9 &
U H 10% &9 ©. 39 9% @ [ua o 92 i aar gri?

STel @I WY Ard T T oW g8 e 9% @ She O Hol @ AT &1 10%

1) .
{ T |

Tl W2 A e 90 o O fege fo| © A © WE @ S & 10%

(2) N .
& FIg7 T |

3) el WY HUY I AN | 9T g B9 @ Al & H19 BT 10% ST 991 afaiiad
Ul 957 Bold ST |

(4) Uil WY | $I5 Uiad- Aol SR |

1873808237, 1
1573808238, 2
1873806239, 3
1873806240, 4

A four-wheeled cart 1s going around a circular track. Which of the following statements
1s correct, if the four wheels are free to rotate independent of each other, and the cart

negotiates the track stably?

(1) All wheels rotate at the same speed.

(2) The four wheels have different speeds each.

3) The wheels closer to the inside of the track move slower than the outer-side

wheels.

The wiieels closer To the 1nside 01 The Tack move taster than e outer-side

4 .
4) wheels. www.FirstRanker.com
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1879806242, 2
1879805243, 3
1879806244, 4
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TN Uftal @ S el gqaibE 9 W 9d 60 5| dfe OtT US O § Wdsl w9 g
Hhd T o MET © AlE Y Wy @ Agwy H "o & 00 398 W BE—Hl dae
?ﬁﬁ Q‘lf

(1) T 9T U@ § T W gEd ©

(2) =TT 9fEdr &7 T AT T

(3) I @ AN B ULy 9167 drel Uiedl @f gl 3 T Ted G|

(4) AT B AN & ufed 95T aTel UiRdl @ gorl H AE o Teld © |

1573806241, 1
1573806242, 2
1573806245, 2
1573805244, 4

A two-digit number 1s such that 1f the digit 4 1s placed to its right, its value would
merease by 490, Find the original number.

(1) 48
(2) 54
(3) 64
(4) 56

1873808245 1
1573806246, 2

1873808247, 3
1873806248, 4

www.FirstRanker.com
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T afT arell U HeT © forad ST 2 4 T 99 §velT &7 °F 490 21fEd 87 T £ |

(1) 48
(2) 54
(3) 64
(4) 56

1873808245 1
15738062486, 2
1873808247, 3
1573806245, 4

A cvyelist covers a certain distance at a constant speed. If a jogger covers half the
distance in double the time as the cyclist, the ratio of the speed of the jogger to that of
the cyclist 15

(1) 14
(2) 4:1
(3) 1:2
(4)  2:1

1873806243, 1
1573806250, 2
1873808251, 2
1573808252, 4

www.FirstRanker.com
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(1) 1:4
(2) 41
(3) 1:2
(4) 2:1

187as0ez243. 1
1873806250, 2
1573806251, 2
1573806252, 4

Based on the bar chart shown here, which of the following mnferences 1s correct?

80
&
1
HE F
~ -__E 30
-
i :
A B C D
Region
(1) Region A uses maximum water per kg of rice.
(2) Average water consumption of the four regions 1s 37.5 lakh litres.
(3) Region D uses thrice the amount of water used by region A per kg of rice.
(4) Region B uses 20 lakh litres of less water than region A.

1879806252 1
1BFIR0ETE] = www.FirstRanker.com
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T T WE TG @ AN W faEfefigd § ¥ oiH—4ar sy 9e5r 22

60

kg of rice produced

per lakh litres of water
o4

A B C D
Region

(1) g A UG & w1 =g & foT waifte 9= SuaeT H o T ©
(2) TN &= B AT U P WUT 37.5 9ING e ©

&3 D, & A @ gorl | oF A1 AfEE 9ET U 6 97 9mae g SUarT | ol

Y
o

(3)

(4) g9 B, 89 A P UL 20 TG oilc? UHT &H SUgET H oldl

1873806253, 1
1573806254, 2
1573806255, 3
1573806256, 4

www.FirstRanker.com
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(1) Saturday
(2) Sunday
(3) Friday

(4) Wednesday

1573808257, 1
1873808258, 2
1873806259, 3
1573806260, 4

Td JEaH ¥ 61 37 1990 W@ @ SH—al a¥ 7

(1) HIE IR
(2) Ifdam
(3) P
(4) ECEIE

1873806257, 1
1573806258, 2
1573806253, 3
1573808260, 4

Part B Physical Sciences
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Let C be the circle of radius w /4, centered at z = %ill the complex z-plane that 1s traversed

2
counter-clockwise. The value of the contour integral 93:: SiﬂzTchdz 15

(1) 0
= 2
I
2 =
im?®
i
4
1579808261, 1
1579E0E2E2. 2
1E79E0EZES 2
1579506264 4

AT 299 # 2 = ¢ T Hfxd /4 B w1 3o ¢ e A f2ew & o # ww
2

TAEA ), ——dz FAAE
(1) 0
2 =
3 =
4 =

www.FirstRanker.com
18739806261 1
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1573806264, 4

A box contains 5 white and 4 black balls. Two balls are picked together at random from the
box. What 1s the probability that these two balls are of different colours?

(1) 1/2
(2) 5/18
(3) 1/3
(4) 5/9

1573806265, 1
1573806266, 2
1573806267, 3
1873B0EZEE, 4

TF Z5 7 5 T TAT 4 =717 FTAT 92 2| T # T v A 237 92 Ang=a® HaEer Jwr 2

(1) 1/2
(2) 5/18
(3) 1/3
(4) 5/9

1573806265, 1
1573806266, 2
1573806267, 3
1873B0EZEE, 4

www.FirstRanker.com
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the s¢f o8 POPRPANA S x(t = ﬂﬂ‘i‘ﬂlt‘l' “+ @n_y t""1} in t of degree less than

n, such that x(0) = 0and x(1) = 1. TH{EW¥. FirstRanker.com www.FirstRanker.com
(1) constitutes a vector space of dimension n

(2) constitutes a vector space of dimensionn — 1

(3) constitutes a vector space of dimensionn — 2

(4) does not constitute a vector space

1873806269, 1
1873806270, 2
1573806271, 2
1873806272, 4

FZTET & =9 {x(t) = ag + a;t + -+ a,_; "'} WEAR HEC ATt H n THFA 79
(degree) FE AT A g T @ x(0) = 0TaTx(1) = 1. zT TH=9 4

(1) n fa=T=t 6 afEe a9 a9 0T g
(2) n— 1 AT &t af=sr a9 a9t g
(3) n— 2 TEATAT &t aiEer 9978 9941 2

(4) A=t FHE T2f Al

1573808269, 1
1873808270, 2
1873806271, 3
1573806272, 4

www.FirstRanker.com



:I T[Erlgr ﬂ%ﬁ% nk I E 18 M, where m and n are positive integers with 1 < m < n,

then the rank of the matrlx A2 www.FirstRanker.com www.FirstRanker.com
(1) m

(2) m—1

(3) 2m

(4) m—2

15738082731
1873808274, 2
1873806275, 3
1573806276, 4

T T n x n s=Ig AS M (rank) m g, Tl mTATn e THAF TMEH ZTAT L <m < n,
qT A=TE A® F FITE (rank) 2

(1) m
(2) m—1
(3)  2m
(4) m—2

1873808273 1
1573808274, 2
1873B0E275. 3
1573806276, 4

www.FirstRanker.com



D
=I ln_‘E Esé'l fes Pl&h ed E'Qurrhﬂght h above the floor bounces agamn and again

1ert1t:al1}, & coetficient of restitution WetesBirgiRbalkand o floor is Wi whEitstR aitanieo m
travelled by the ball before it comes to rest 1s

(1) 8h/3
(2) 5h/3
(3) 3h
(4) 2h

1873806277, 1
1873B0B27E. 2
1573806275, 3
1573806280, 4

A== 7 59 h ¥ [ 9 97 UF A2 WS 97 A-A1 $55 a9 # o0 @1l g (Il
TRl 2)) T2 32 T HST & o9 TATEIT [F 0.5 FT AT T o Tgef 13 Z19T a ol T8 240

=
2

(1) 8h/3
(2) 5h/3
(3) 3h
(4) 2h

1873808277, 1
1873B0EZ27E. 2
1873806274, 3
1573806250, 4

www.FirstRanker.com
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irstranker s c '::li'ﬂx

ﬁ‘lfimﬂ between e surface 1s pyiWucFnEtR dolkeriop frajectories astwiesirdtRanker.com
the motion of the block in the phase space (xp,-plane)?

k m

(1)

(2)

W.FirstRan ker.com
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1879806282, 2
1879805283, 3
1879806284, 4
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1879806282, 2
1879805283, 3
1879806284, 4
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The values of a and b for which the force F = (axy + z°)i + x?j + bxz2k is conservative
are

(1) a=2 b=3
(2) a=1 b=3
(3) a=2 b=6
(4) a=3, b=2

1573808285, 1
1573806286, 2
1573808257, 3
1873808288, 4

T F = (axy + 2°)i +x%j + bxz*k, a 747 b % 5 At & for wwft grm, 7 2
(1)  a=2 b=3
(2) a=1 b=3
(30 a=2b=6

(4) a=3 b=2

1573806285, 1
1573806286, 2
1573808257, 3
1873806288, 4
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l1f rl !é%&@%%{eﬁgﬁemo the Lagrangian L(x, y, %, y) of a system with two
grees o é‘ee{iom, ‘-ﬁﬂ not fﬁfmge the equatichirsfiRankerzcom www.FirstRanker.com

(1) XX —yy
(2) xy —yx
(3) Xy —yx
(4) yi? + xy?

1873806289, 1
1873808230, 2
1573808231, 2
1873806292, 4

UH A & TIAAAT i HITE 2T JT Tt L(x, y, %, y) F F= 7 1 o o2 &0 A2 e 97 afd
& FHHTT AT Efad T

(1) x¥ —yy
(2) xy —yx
(3) Xy —yx
(4) yi? + xy?

187a80e283. 1
1873808290, 2
1573808291, 2
1573808292, 4
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. | ;{ﬂ%ﬁﬁ%ﬁ%}iu Ig‘ggi!fmgc%m to a solenoid as shown in the figure below. Also

e solenoid waavhlEirstRarfkeneom www.FirstRanker.com

Input current |Es(D)|
o O

[

The magmitude |i(t)| of the induced current in the wire loop, as a function of time £, 15 best
represented as

— t

(0l
) /\ /\
l
[ )l
(2)
A ,
lee)

- A

lico)l

(4)

P}
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-gRirstranker's choice
1879806294, 2
1879805295, 3
1879806296, 4
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=I l%!@ﬂ,pgg% R AEATHTC 1ot AT TTST BT U TIATOrsh 3 qTa 7T ST 2|
W%mﬁ%mﬁ %ﬁﬁ%ﬁ%@ﬁ’@ www.FirstRanker.com

Input current lE(0)l

QO

[ |

FTE °TST H YA &Ter & AT |i()| T 69T ¢ & BaAd & =9 § g9 A= aig m=ad
ST T ST AT g

le(E)

g

I 0l

(2)

[ )

- A

lice)l

(4)

N
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1879806294, 2
1879805295, 3
1879806296, 4
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A positively charged particle is placed at the origin (with zero initial velocity) in the presence
of a constant electric and a constant magnetic ficld along the positive z and x directions,
respectively. At large times, the overall motion of the particle is adrift along the

(1) positive y-direction
(2) negative z-direction
(3) positive z-direction
(4) negative y-direction

1573808297, 1
1873806238, 2
1573808293, 3
1573808200, 4

TATAT z 20T x TZST=0 5 F7T; AT T2F T4T AT TAT A0 =7 H I F 0F
TATATITT T FHT HATAS, (ST ATTTE 797) T7 77T AT 21 =05 1A F (oA, FO7 0 T T
(B RERIE R EIEN

(1) T y-f=s
(2) FOTHT z- =91
(3) SATeHS z- (2917

(4) FOTHT y- =

1873806297, 1
1573008298 &
1573808293, 2
1573808200, 4
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The electric field of an electromagnetic wave is £ = i/2 sin(kz — wt) Vm™. The average
flow of energy per umt area per umt tune, due to this wave, 1s

(1) 27 x 10* W/m>
(2) 27 x 107* W/m?
(3) 27 x 1072 W/m?

(4) 27 x 10* W/m?

187as0e301. 1
1873806302, 2
1573806303,
1573806304, 4

- A - . -
Tt = S350 %7 3270 99 B = §2 sin(kz — wt) V™! 21 23 T97 & &1, 914
5'-_'13'-.: "‘i:‘lﬂ- ﬂr:\l 2 4h :: THA r1":|:|_"‘:'|T‘|- :r.-aﬁ P f:,f_-_',-

(1) 27 x 10* W/m?
(2) 27 x 107* W/m?
(3) 27 x 1072 W/m?

(4) 27 x 10° W/m*

1873808301, 1
1573808302, 2
1873808203, 3
1573806304, 4
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'lz’igl?saltrgn'h—:-r%a{ﬁ%s Auni 01111 m:ace charge density o. A umt pomnt charge 1s moved

from a pomt (8,0,0) on one side of the plawiw tbieSHBRAKEFEOM) on the Wiliwt- Kidst RBAkeragom
mfimitesimally small positive number, the work done m moving the charge 15

(1) 0

2 6
3) .0
4) =5

1873806305, 1
1573806308, 2
1573806307, 3
1573806308, 4

x = 09T yz-a9 & o0 UH-TH1T Oadg AT 99T o gl T & UF A7 & U 495 (6,0,0) ¥ TH
=i =trarst &1 991 & A4 A7 €63 (—6,0,0) 9% & ST A4 g1 qAE § UF A«dd: T T
T AT AT T FATT H AT T T

(1) 0

2 8
3) —20
4 8

1573806305, 1
1573806306, 2
1873806307, 3
1873B0E208, 4
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=I l‘llg / %%%%ﬁ%ﬁgtrnh%g I{:_L!.-l‘aﬂtlll.‘ﬂ harmonic oscillator in two dimensions 1s w.
If 1t 15 in contact with an external heat batWwiviehipstiRank €r.go partition fimtatvwdrikstiRahker.com
following B = ﬁr)

1y
(1)
R
3)
(4) ML:‘:

1873806303, 1
1873806210, 2
1573806211, 2
1573806212, 4

=7 T9ATAT # Tt F a7 3 Al 21 & 2 61 ST AG6 T o g A AgaraAm T &
T ATE] FEH 2 T A F F AT gmen G e g (i f = D)
B

1y
Ty
T
(3) S
OO N

1573808305, 1
1873806310, 2
1873808211, 2

1579806212 4
www.FirstRanker.com
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A mole of gas at mitial temperature T; comes mnto contact with a heat reservoir at temperature
T, and the system 1s allowed to reach equilibrium at constant volume. If the specific heat of the

gas 1s Cy = aT, where a 1s a constant, the total change n entropy 1s

(1) zero

2 a7 —T}}+;Tf(i'} —1)°
(3) a(T; —T;)

@ alf; =) +5(FF - T7)

1873808313, 1
1873806214, 2
1573806215, 3
1573806216, 4

AT TEF TTT T; FTAT U T A9 (ATA) T 1 T0% arTA7TT T T F0A7 G217 5 207 2 a9
TH T T [T ATAT U7 ATATTEAT TF T (247 A9 g1 T A7 A =5 5 6y = aT

T, I o EATTE E, AT vt # T AT £
(1) ST

2  a(f;-T) +;‘Tf('rf -1)°

(3) n:r(i'} -T)

@) ol —T)+5 (17 - 1)

1573808313 1
1873808214, 2
1573806215, 2
1573806216, 4
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R A A5 SRl 100 T FomwiheRirsmRanked domps 40 I toiesRissiRanked.com
K. The temperature of the heat source 1s

(1) 600 K
(2) 700 K
(3) 750K
(4) 650 K

1573808317, 1
1873B0E21E. 2
1873806219, 3
1573806320, 4

T AT FAT Soi TF ST SA1d T 100 J FaEwmar 2 3497 40 T F9A7 AT997H9 # 300 K 97
FTAGT | FoHT TATF FT aTTAF &

(1) 600 K
(2) 700K
(3) 50K
(4) 650K

1873806317, 1
1573806318, 2
1573806219, 2
1573806320, 4
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following graphs bea’r represents the tmmwwgﬂtﬁiaﬂﬁﬁ%&@@ e specifivkaptFirstRanker.com

Cv
1)
o
0 —T
Cv
e
(2)
0- T
Cv
¥ e
(3)
-
G,
(4)
"\.___‘_____ T

1873806321, 1
1573806322, 2
1873806325, 3
1573806324, 4
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FEAT T ATTE 9% AT wad srsa fEaar 22

C,
1)
o
0 —=1
C.
e
(2)
0- T
C.
"
(3)
¥
C,
(4)
"N.,___‘_____ T

15738083211
1873806322, 2
1573808323, 2
1873806324, 4
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::I :"" |£1rtlr éﬂ%@%\%g’l&gl rh'ﬁc‘mang]lﬂjbﬂmn contained 1n a two-dimensional box. The

dependence of the energy densify on the tenipwrhinséRaker.com www.FirstRanker.com
(1 r?

2) T

(3) T?

(4) T*

18V3a808325. 1
1873B0B32E. 2
187380B3E7. 3
1573806328, 4

Tz-faeii =g 5 i | 7 oo B 9= f=w 59 T = T 9 590 =209 &5

(1) T3
(2) T

(3) T2
(4) T4

1573806325, 1
1573806326, 2
157380E3Z7. 2
1873806328, 4
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ﬁsﬁ g 5. n¥ trto E?)m umit length in one dimension. It 1s described by the

Fs
f www.FirstRanker.com www.FirstRanker.com

wavefunction (x) = - sinmx (1+ cosmx) for 0 < x = 1, and zero outside tlus interval.

The expectation value of energy in this state 15

(1) %fﬁ
(2) i e
(3) 2—”2,&2

e 2

1573808329, 1
1873808320, 2
1573806321, 2
1573806332, 4

TEATT m H T TH1E A2 & T a0 A AT ag ZI T aT s T AT 0 < x < 1

=T P(x) = \E sinmx (1 4 cosmx) TAT TA FATTA & AT27 5177 2| TH ATe4T H TAT

AT |/ 2
(1) g
im
(2) 4”2,12
(3) Z—”Eh
i 2
(4) —h
Sm

1873808329, 1
1873806320, 2
1573806321, 2

18798083232 4 )
www.FirstRanker.com
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The normalized wavefunction of a particle in three dimensions 1s given by

W(x,y,2) = N zexp[—a(x? + y? + z9)]

where a 1s a positive constant and NV 1s a normalization constant. If L 1s the angular momentum
operator, the eigenvalues of L? and L, respectively, are

(1) 2h* and h
(2) h? and 0

(3) 2h% and 0
3.2 1
(4) 4!‘1 and zh

1573808333, 1
1873808324, 2
1873806335, 3
15738063326, 4

e ferrr 5 faft #or &1 wATETE T T e e 7 e g

Y(x,y,z2)= N zexp[—ﬂ(xz + yﬂ + 32)]

TEl @ T F970% g T9T N TAH S0 2970% 21 q1= L 100 =97 A97=7 21, a1 L
TAT L, & ATHAAATIE AT TAI.

(1) 2h TET R
(2) hZ 4T 0
(3) 2h2 T4T0
232 1
(4) 4:‘1 T4T zh

1573808333, 1
1873808324, 2
1873806335, 3
15738063326, 4
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Firstranker's choice
Two Gpm feruunus of mass m are confilé¥ W TAFER@NKEAE BhensionaMiinikArSRARKEr .cOM

well of mldﬂl L. If the particles are known to be in a spin triplet state, the ground state energy of

N ) RE3g2. .
the system (in umts of —) 1s
2mlL

(1) 8
(2) 2
(3) 3
(4) 5

1873808337, 1
1573808338, 2
1873808339, 3
1873806340, 4

ZTSATT mF THT?F'JT%EFF:TET‘TFH"TF[ A1 L FIETE & UE- a1 A9 (999 &9 | 9eg gl I1=

. . - - z 2 e e - -
ﬂﬂwﬁmmwﬁm{;‘&ﬁm E H) 9F &t FFad daeT Sel g

(1) 8
(2) 2
(3) 3
(4) 5

1573808337, 1
1873B0E3EE. 2
1573806329, 3
1573806340, 4
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=I FIrSt a? !;fcpmass m, confined to a rigid one-dimensional box of

width L are E the walls mmhve biss tRankerecionary slowlytwiatdrsiRantker.com
the rate of change of tuue—dependent energy K 2 of the first excited state is

1 ==
2 ==
3 -==
W o

1573808341, 1
1873808342, 2
1573806343, 2
1573806344, 4

A=TE L & Tt v = 32 2= 5 afveg 2999 m & 51 ataaais 919

E,(n=12,.. |1ﬁ:~’f=—ﬂr-.w TiT“WFWWW“T“W?Tﬁﬂ‘FW?ﬂﬂTm
- - [ dEs -
T TAH FedATord ATEAT & AT FoAl & T T2

S
2 ==
3 —==
4) ==

1573806341, 1
1573806342, 2
15738063243, 2
1573805244, 4
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A Firstranker's chol
The Hamiltomas of fvo iniaracting partickeswrisinstlapked catthe otherwwitly Sfifis éRardigeOM

byH =AS8;-5;+ B (51, + Sz,), where §;and §; denote the spin operators of the first and
second particles, respectively, and 4 and B are positive constants. The largest eigenvalue of this
Hamultonian 1s

(1) (Ah?+3Bh)
(2) 34Ah* + Bh
(3) %(3;1&2 1 BR)

(4) Ah* 4+ 3Bh

1873806345, 1
1573806346, 2
1573806347, 3
1573806345, 4

AT (30T 5 T 1 T T L AT 3T A SR e
H=AS,-S;+ B (S, +S,,) 2 720 §; TITS, FH: TZA TAT TAL F0I1 & TAHTT
ATTET E FAT A TAT B SRTEAE E 51 T SrEET T T A= A0 21 2

(1) %(mﬁ + 3Bh)
(2) 3Ah® + Bh
(3) %(SAhz 1 Bh)

(4) Ah* 4+ 3Bh

1573808345 1
1873806346, 2
1573806347, 2
1573806345, 4
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ﬂ :*hfn“‘ ﬁe ) !@ﬂfa&ﬁme the source voltage Vi = Vj sin wt is a unit amplitude

irstrapnker's choice _ .
sine wave an(i }? = }fL, www.FirstRanker.com www.FirstRanker.com
RS
V . T
s R, Vi

The average output voltage, Vi, across the load resistor R; is

1
(1 5%
(2) %Vo
3) 3V,
4) Vo

1573806343, 1
1573808350, 2
1573806351, 3
1573806352, 4
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ﬂlﬁ%ﬁﬁ% dice ITd Ateedr Vg = V, sin wt, TF gHTe AATH ATAT ATe4

www.FirstRanker.com www.FirstRanker.com
TETE, TqTRs =

) Vo
@ Vo
(3) 3V,
4) W

1573808345 1
1573808350, 2
1573806351, 2
1573806352, 4
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.m:F M&IBMMMEUHS analog-to-digital (A/D) converter operating in the

voltage raﬁiéétﬁa Ha"ﬁ{,'.‘f Bg igﬁtput of thevaoRisIRd0keaco D, , C, andWw witdt Rankefeconce inputs
Vo/4. Vy /2 and 3V, /4, respectively.
V,

e
Analog To 3 nm:ork —e 1% bit
Input © >

ﬁ._ cz Read

2 + |—e 27 bit

Voo | | rton

The logic expression for the output corresponding to the less significant bit is

w

4

(1) CiCC3

(2) GG+ G
(3) GG+ G,
4) GG+ G

1573808353, 1
1873808354, 2
1873806355, 3
1573806356, 4
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=I :ﬁg}?&yg Mﬂ&@ﬁ? (bit) FHEAT Wfﬂﬁ'ﬁ (analog-to-digital, A/D)

ww.FirstRanker.com www.FirstRanker.coma;
|

Feded hI A1 fe@ T 471 g1 daH (9497 (reference inputs) V, /4, V,/2 39T 3V, /4
FHLET & 999 €y, C, T9T C5 B

wh—>% Coding ;
Analog Tﬂ 3 netu:ork —e 1% bit
Input @ Read
ek
+  |—e 20pit
Voo ] riters
4

FH Hgcd QUi 9e (bit) & #319 [H31d g TH-2457% (logic expression) 3

(1) GGG

(2) GG+ G
(3) €, G+ G5
(4) GG+ G

1873806353, 1
1573806354, 2
1873808355, 3
1873806356, 4

A student measures the displacement x from the equilibrium of a stretched spring and reports 1t
be 100 pm with a 1% error. The spring constant k 1s known to be 10 N/m with 0.5% error. The

percentage error in the estimate of the potential energy V = %kxz 15

(1) 0.8%
(2) 2.5%
(3) 1.5%
(4) 3.0%

1873806357, 1
1573806358, 2
1573806353,
1573806360, 4
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A Firstranker's choice . .
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e TERITAT U 0 g FATAT & AT 7 [SEATIT x AT g 99T 1% Fhe & 914 100

pm =TT 2 AT e k T AT 10 Nim 3 ot 0.5% it afe 21 fafast st v = Jka?
& SEAT A Ftaera qfe F

(1) 0.8%
(2) 2.5%
(3) 1.5%
(4) 3.0%

1573808357, 1
1873806358, 2
1573806353, 2
1873806360, 4
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=I ln{ P rtﬁz%qqg%oﬂt!ég r cmﬂnlnrlghun operators obeying the commutation relation

[£,9] = ih. If |x) denotes an eigenstate MWW THSIRAAKEF £PRe eigenvalbvy:RitstRamkégom
1s

(1) an eigenstate of X corresponding to the eigenvalue x

(2) an eirgenstate of X corresponding to the eigenvalue (x + a)
(3) an eigenstate of X corresponding to the eigenvalue (x — a)
(4) not an eigenstate of ¥

le¥as0e3el. 1
157380B362. 2
1573806363, 3
1573806364, 4

T T3 & 74T p e TR A= [R,p] = ih T AT O AT [T T T sty 31 7t

% F AT AT ST |x) T ATIATE A x F AT 2, A7 @8/ x)

(1) % 1 st saear 2, A afvyaats am x T a3 2

(2) % FT ATTAATER ATEAT 2, oA ATTAAF A (x +a) FATTE

(3) & T ATHAATTF AT 2, T ATIAa0E 919 (x — @) F 999 2

(4) & T ATAAATIE AFF4T 720 ¢

187as0e3el. 1
157380E362. 2
1573806363, 3
1573806364, 4
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=I l‘e IrI?.EF.'sélE(i: Ear%apﬁgl(fagfr nfagsc?nmmtrajned to move on a circle of unit radius centered
at the onigin in the xy-plane, 1s described WWW Fir stRafkere ofthere ¢ is Yhe WakaisiRankesisom

All the possible outcomes of measurements of the z-component of the angular momentum L, in
this state, 1n units of i, are

(1) +1and 0
(2) +1
(3) +2

(4) 42 and 0

1573806365, 1
1573806366, 2
1573806367, 2
1873806368, 4

Xy-T & qA (4% I Hled SHE AT & Jod T AT & [0 A q%=g, T2 m % HT HT TT
FAT P(p) = Acos® ¢ T T2l ¢ s =07 81 T ATTATH b &l 012 4, FONT GIT L, &
Z-92H & A9 AT ¢

(1) 17910
(2) +1
(3) +2

(4) +27T4910

1573806365, 1
1573806366, 2
1573806367, 2
18738063EE, 4
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0 0 2
The expectation value (H) and the variance of H in the state [i)) = %ﬂ Py )+ |s) —iPs))
¥

are

(1) 4/3 and 1/3
(2) 4/3 and 2/3
(3) 2 and 2/3
(4) 2 and 1

1873806369, 1
1573806370, 2
1873806371, 2
1573806372, 4

2 1 0
emeraT H = (1 2 D) T TETATA ST ATTATF AT T (), |h2) TAT |ih3).
o 0 2

AT ST () = (1) + [12) — ilyps)) T T AT (H) T H 70

(1)  437F9T1/3
(2) 4/3 74T 2/3
(3) 2723
(4) 2 74T 1

1873806363, 1
1873806370, 2
1573806371, 2
1573806372, 4
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(1) q+p
(2) qp

3 3@ -p)

@ 3(@>+p?)

1873808373 1
1573806374, 2
1873808375, 3
1573806376, 4

AAN AT =TT g 5 g = (1+e)g@M p—op' = (1 —€)p TN AT 2

L=

A

(1) q+p

(2) qp
3) 3@ -p?)
@ 2@ +p?)

1573808373, 1
1573806374, 2
1873806375, 3
1873B0E37E, 4
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=I l 4 pFI r E@? IT.QH 0%%’3 one-variable dynamical system described by

ee
Vepl = }’r are (.5 an The fixedvyodntesOfSanker-qoire www.FirstRanker.com

(1) both stable
(2) both unstable

(3) unstable and stable, respectively

(4) stable and unstable, respectively

1873806377, 1
1573806370, 2
1873806373, 3
1573808350, 4

Yoy = 1 — 2y2 & A0, FHA % AT HFET 1 72 TS TAH0T 77 F (e (47 0.5 747
-1 g_r:'-,—rrrrlTrrﬁr:_fﬂTD.SFqu—lH

(1) 2wt e 2

(2) AT AT 2
(3) TS, STEATAT T4T TATAT 2
(4) FHST: TATAT TAT AT 2

187a80e377. 1
157380E37E. 2
1573806375, 3
1573806380, 4
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:I lﬂ- ?h%ggs%%gﬁ%%g‘gﬂ of freedomis H = q,p, — q;p, + aq?, where

a > 0 is a constant. The function q, g, + WY \W.FHES Raid@it e hotion onWWIVARE stRanker.com

(1) 0
(2) 1
(3) —a
(4) a

187ag0e3sl. 1
1873806382, 2
1573806385, 3
1573806354, 4

3T AT FTAT T 7 w7 ST H = qup, — qup; + aq? £, T a > 0 i 2
FAT q1q2 + Apip2 T FT 29775 (constant of motion) F9+ 7 ZFT ATE A E

(1) 0
(2) 1
(3) —a
(4) a

le¥as0e38l. 1
1573806382, 2
1573806385, 3
1573806354, 4
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l g Aycleap gx.g Qplon, 2 Pure!;]e propagates radially outwards. Let E be the energy
released in the explosmn and p be the mawydviksitgidtahkantomt air. Ienviwiy fhix séRgakeaneom
of the ambient air, using dimensional analysis, the functional dependence of the radius R of the
shock front on E, p and the time £ 15

1/5

(1) ()

o \1/5
(2) (ﬁ]
Et*
(3) vy
(4) Ept?

1873806385, 1
1573806386, 2
1873806387, 3
1573806380, 4

AT 56 F a1= UF Todl 99T HeAd: 9187 Sl A% 40T gl gl A=y FeRE |/
Teafa ST E 2, @97 IiEsT a1 F7 25991 99T p 8| TSt a1 & aTqd1T & 3991 &7 3
T, W%WWWWWWH%%RWE p TAT THT t U7, FeAAT

(1) ()

0 \1/5
(2) (ﬁ]
Et’
(3) v
(4) Ept*

1573806385, 1
1573806386, 2

1573806357, 2
1873806388, 4
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A Firstranker's choice
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The positive zero of the polynomial f(x) = x? — 4 is determined using Newton-Raphson
method, using an initial guess x = I. Let the estimate, after two iterations, be x(2)_ The percentage

error x*zz}—z x 100% 15
(1) 7.5%
(2) 5.0%
(3) 1.0%
(4) 2.5%

1573806389, 1
1873808330, 2
1573808331, 2
1873808392, 4

FEIE f(x) = x* — 4 & GATHAF I T (A0 EA-TTFA (&S F ITE09F Aeae x = [ 4

T STTaT 2 =21 A T & 39 e x(2) g1 wids qie

(1) 7.5%
(2) 5.0%
(3) 1.0%
(4) 2.5%

1873808389, 1
1573808330, 2
1873808391, 2
1573806392, 4

22

|><1:m%awrm-rr%;

www.FirstRanker.com



=I FFmr! Rag?qlc!;b iction rnjenr:-d 2m. In the range (—m, ), it equals e~ If
f(t) = Y%, cpe'™ denotes its Fourier seN¥V-fIARtRANKEE GRANY =, | c,, [ WWW.FirstRanker.com
(1) 1
1
2 =

(3) ﬁcnsh(z'rrj

(4) zl_n sinh(2m)

187a80e339:3. 1
1573806394, 2
1573808335, 3
1573806336, 4

T f(t) ATARIA 2 HT AT FAT 21 (=7, 7w)  TAT H, AL e F AITET Z1 A

f(t) = ¥ cpe™ TAFT FIT 90T =eare 21, T a0 X2 e |2 2
(1

(2) —
1
(3) - cosh(2m)

1.
(4) - sinh(2m)

1873808333, 1
1573808334, 2
1873808385, 3
1873806396, 4

www.FirstRanker.com



=I E‘?'er%}é& I}ke site tr:- its nearest neighbour in each step on a square lattice of

umt lattlce constant. The pro abﬂ_tt} of hoppnafir giRpoksere amlirection WWOVE, R siiR apk@iixgom
x-direction 1s 0.2, to the positive y-direction 1s 0.2 and to the negative y-direction 15 0.3. If a
particle starts from the origm, its mean posttion after N steps 1s

1 - -
(1) o NGi+]))

1 - -
(2) o NGE—=1)
(3)  N(0.3i—0.2))

(4)  N(0.2i — 0.3§)

1573808397, 1
1873806398, 2
1573808399,
1573808400, 4

U F0T ZH T AT (CALH ATed a9 ATAF 92 A1 =5 U AT & UH F07 H GHIITH #9719 9L
FadT gl GTHF x-f29T H T H ai@war 0.3 g, FoeA® -2 7 0.2, g_renw® y-fEer #

d.zww;:-ﬁs_rrﬁo.s 2| Ff2 For g1 g F A FL G N F2000 % a2 g@Hh qreq
fafa g

1 PR
{1) EN(—L +_j‘)

1 v m
(2) o NGE=1
(3)  N(0.3i—0.2§)
(4) N(0.2i — 0.3))

1B87ag0e397. 1
1873806398, 2
1573806398,
1573806400, 4
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=I Flg!: &tRa n k n!'n ’ge nl.rr!)er density p of particles and the temperature T as

p = BTp B,p ng vuhere B, and BWMtpisiRankenaents Let T, WWihfips tRamkedeom
critical temperature, critical number density and critical pressure, respectively. The ratio
p-ksT./p. 15 equal to

(1) 1/3
(2) 3
(3) 8/3
(4) 4

1873806401, 1
1573806402, 2
1573806403, 2
1573806404, 4

THalT 3T 67 Z=TT p, T & 97T =TT p, TATATTAT T 97 p = kgTp — Bop> + Byp* &

ATATE 7797 F7a7 2, 2T B, T4T By SATAT 4977F 21 Ty, p, TAT p, THAST: FHATH TTTAT,
T T JcT TAT FiaF =977 AT T A797T p kT, /p, FTHAEE

(1)  1/3
(2) 3
(3)  8/3
(4) 4

1573806401, 1
1873808402, 2
1573806403, 3
1573805404, 4

www.FirstRanker.com
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First

W,
H(qy,p1:92.P2) —_+_+ k ‘?1 +q3 g 241 9z)

the partition ﬁmctmn

xﬂl‘f el (icog‘ 01sa mns\érva\ivlt Fﬁrﬁé F\{fapui%en:r:tc om

Z(B) = _[_mm dq, _[_c'; dp, I:D dg; J[_‘“’m dp, e PHArP1iazP2)

15

2mn® |16
o \E
{2} 2mm? (15
kB2 416
{3} 2mms 63
Eg?
2Zmmt (64

1873806405, 1
1573806408, 2
1873808407, 3
1573806405, 4

- -, = = - p
FSAAT m & 31RO H AT H (g, p1s G2, p2) = 5=
T k > 0 7% g g1 Erarsrs we

2 1 .
+ 2 4k(af+gd+ima) &

z(ﬁ) - f—mm dql ff}m dpl Ijnm dii'g fjom dpz E_EHWPP:[FEEJFE:I

AT
{1} 2mme E
Eg>
{2} 2mms 15
kB2 4f16
{3} 2mms 63
kB2 464
{4} am}ru JD_j
kB® 463 www.FirstRanker.com
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1879806406, 2
1879805407, 3
1879806408, 4
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A metallic wave gmde of square cross-section of side L 1s excited by an electromagnetic wave
of wave-number k. The group velocity of the TE;; mode 1s

(1) ckL/NEZIZ + 2
(2) i\.’ksz—an

3) VK —wZ

kL

(4) ckL/VK212 + 2m2

1573806405, 1
1873806410, 2
1573806411, 2
1873808412, 4

1= L 7 AT 0T TTo=22 7 U TeaF T3 T9F 2 A7 k T2-5ET 5 =20d T80T a7

ST G &, T By 1 A A A E
1) ckLNKPE + 2

@ VEE—I

3) <VEIZ—n?

kL

(4) ckL/VE*L? + 2m?

18792064000 1

1879806410, 2 www.FirstRanker.com
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An alternating current I(t) = Iycos(wt) flows through a circular wire loop of radius R, lying in
the xy-plane, and centred at the origin. The electric field £(7, #) and the magnetic field

B(T, t) are measured at a point 7 such that r > i > R, where T = |7 |. Which one of the

following statements 1s correct?

(1) The time-averaged | E(T, ) | o=
r

(2) The time-averaged | E(T, t) | o« w?

(3) The time-averaged | B( ) | as a function of the polar angle & has a minimum at
gd=m/2

(4) B( 7, t) is along the azimuthal direction

1573806413 1
1573806414, 2
1573806415, 3
1573806416, 4

xy-T H, A+ T&65 97 Ffea F=a1 R & Jooii a1% 91T § qemadt 917 [(t) = [ycos(wt) Fgat
%‘gl%@ﬁéﬁﬁ(ﬁ t}wﬁaﬂﬁwéﬁﬁ(ﬁ tjﬁé?ﬁmwmmﬁ%ﬁr»imﬂaﬁ,
N B I i e e e N e e o

(1) e AT | B(F, 8] o

(2) = AT | E(T, 1) | « o’

(3) aﬂﬁ-qﬁﬂ'rﬁuﬁ(?,m AT FHM O F FAT HT A S 0 = /2 T7 8

(4) B(T,t) fEisimr e \ww.FirstRanker.com
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18798056414, 2
1879805415, 3
1879806416, 4
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A parallel plate capacitor, with 1 cm separation between the plates, has two layers of dielectric
with dielectric constants x =2 and x = 4, as shown in the figure below. If a potential
difference of 10 V 1s applied between the plates, the magnitude of the bound surface charge
density (in units of C/m?) at the junction of the dielectrics is

SR

(1)  250¢€,

(2)  2000€y/3

(3)  2000¢,

(4)  200¢,/3

1873806417, 1
1573806418, 2
1873808413, 3
1873806420, 4
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l%—,mg;f@;mﬁﬁmwwﬁﬂ AT A T d® k=2 T9T Kk = 4
TI'I_rITz'T‘T""ITFl_IT‘??[jI aifz whzrar & AW FESIRARERCOR 51 (¢ m*"ﬁ‘?’?“%ﬁﬁsﬁ@%%om

Tt 97 Ufvas Iag AT q9eT 2

(1)  250€

(2) 2000 e/3

(3) 2000 ¢,

(4)  200¢&,/3

1573806417, 1
1573806415, 2
1573806413, 2
1573805420, 4
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=I l e &HE itgﬁslll% WO 511191 oscillating electric dipoles, separated by a distance d,
1s 1 If the wavelen of the radiation 1s WWiNeFiboiRABK €hCOMstructive WMERIFEER BBKEEGOM

the two dipolar radiations at a pomt P when r > d (symbols are as shown in the figure, and n
15 an integer) 1s

g 1
(1) dsmﬂ—(ﬂ;+z)ﬂ,
(2) dsinf = nd
(3) dcosf =nl
1
(4) dmsﬂ=(n+5)3

18738064211
1573808422, 2
1873806425, 3
1873806424, 4
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A TFHE S RPF SR THS 90 1sda1 & =1 w FeATa 2| AT (iHeor 1 T47-37 4 2,
P BiZ (r » d) T 31 st it o S e DA 2 fr ot I £ SRR o

Efﬁhf% ﬁﬁnd1np$qyﬁq;%)

T 1
(1) d51nﬂ—(n+2).il
(2) dsind = nd
(3) dcosf =ni
1
(4) dcnsﬂ=(n+5),1

1573806421 1
1873808422, 2
1573806425, 3
1573806424, 4

For T much less than the Debye temperature of copper, the temperature dependence of the
specific heat at constant volume of copper, 1s given by (in the following a and b are positive
constants)

(1) aT?
(2) aT + bT?

(3) aT? + bT?

(4) exp (—L)

kgT

1879806425 1 www.FirstRanker.com
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1573806425, 4

= F 2472 ATTA T | T2 FF aTTa1T & A7, T & 297 srae =1erg 57 7 ara=m
T a1 = T3 T =1 FT 2 (T27 @ T4T b 99709F 29777 2)

(1) aT?
(2) aT + bT?

(3) aT? + bT?

(4) exp (—é]

1573806425 1
1573806426, 2
1573806427, 3
1573806428, 4

For a crystal, let ¢ denote the energy requred to create a pair of vacancy and mterstitial
defects. If n pairs of such defects are formed, and n << N, N', where N and N' are, respectively,
the total number of lattice and interstitial sites, then n 1s approximately

(1) VNN e-#/ksT)
(2) NN e—#/(sT)

(8) (N +N") e #/ks)

4)  S(N+N) e9/CaD)

187380642591
1573808430, 2
187 ased=1——=

1879806432, 4 www.FirstRanker.com
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U [T & T Rl T A Fsil 2190 H UF T a9 F (o0 AT 591 ¢ A
M= TH (AT F n T99 a949 2, 79T n & N, N', 27 N T97 N’ FHT: ATAT T9T ATHT0T 7

ST , T A
(1) NN’ e—®/(2kgT)
(2) VNN’ e~ ¢/(kpT)

(3) %(N + N') e~ #/(2k5T)

(4) %(N + N") e~ 9/(ksT)

1873806423 1
1873806420, 2
1573806421, 2
1573806432, 4

In the AC Josephson effect, a supercurrent flows across two superconductors separated by a
thin insulating layer and kept at an electric potential difference AV. The angular frequency of
the resultant supercurrent 1s given by

2eAV
(1) -
gAV
2 =
eAl
(3} E
eAl
(4} E
187980542= 1
1579805424 2
157 =g =t—
1579806426, 4

www.FirstRanker.com
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T AT, (AC) SATFAT T H, TAAT (92 A1 09 T T99Fd 7497 T340 Faaias AV 77 77
T =T TTHATATT o ZTH7 UF ATTATARAT G177 (supercurrent) TZAT 2| TEOTTHT AT TATRAT ST
(supercurrent) =T FHTOT AT 2

1 ==
2 =
3) =
4 =

1573806433, 1
1573806424, 2
15738064325, 3
1573806436, 4

A negative muon, which has a mass nearly 200 times that of an electron, replaces an electron in
a L1 atom. The lowest 1onization energy for the muonic Li atom 1s approximately

(1) the same as that of He
(2) the same as that of normal L1

(3) 200 times larger than that of normal L1

(4) the same as that of normal Be

1573806437, 1
1573806438, 2
1573805433, 2
1873508440, 4

www.FirstRanker.com
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lqﬂﬂnﬂ?ﬁ@twﬂwwwm Li T7AT] | TF TAFZA F Fe119T
FEAT g1 FIAT AT Li T7AT9 &P WWR%W www.FirstRanker.com

(1) FAAT 2 TSt S (He) &

[t i~

(2) AT 2T T AT Li %7

(3) AT Li & 200 AT AT

(4) FAAT 21 Toraet #rara Be 6T

1873806437, 1
15738064328, 2
1573806429, 3
1573806440, 4

The mean kinetic energy per atom in a sodmum vapour lamp 1s 0.33 eV. Gaven that the mass of
sodium atom is approximately 22.5 x 10%eV, the ratio of the Doppler width of an optical line
to 1ts central frequency 1s

(1) 7 %1077
(2) 6 x 10°°
(3) 5% 1072

(4) 4% 10™*

1873806441, 1
1873508442 2
1873806445, =3
15738064444, 4

www.FirstRanker.com
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T 22,5 X 10%V 2T, 91 TF mam%ﬁ’%éﬁﬁ%a%@f:%ﬁ% Teer W HisIRanke com

(1) 7 x 10~7
(2) 6x10°°
(3) 5% 107°

(4) 4% 10~

1573806441 1
157380644z 2
1573806445, 2
1573805444, 4

The outermost shell of an atom of an element is 3d*. The spectral symbol for the ground state
15

(1) 4F3;2
(2) *Fg;2
(3) *D; /s
(4) *Dy/a

187ag0ed44s. 1
1873806446, 2
1573806447, =2
157380644, 4

www.FirstRanker.com
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(1) *Fa3
(2) *Fs;2
(3) *Dy /s
(4) *Dy/2

1873806445 1
157380644E, 2
157380644y, =
1573806445, 4

In a spectrum resulting from Raman scattering, let I denote the intensity of Rayleigh scattering
and [; and I, denote the most intense Stokes line and the most intense anti-Stokes line,
respectively. The correct order of these intensities 1s

(1) Ic = I = Iys

(2} IR = I_g = IAS

(3} Iys = Ip = Ig

(4} IH' = IAS == f_g

187ag0e443. 1
1873806450, 2
1573806451, 2
1573806452, 4

www.FirstRanker.com
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(1) Is = Ip = Iys
(2) IR == f_g = !AS
{3) Lis=Ig> I

(4) Ip = Iys =15

187as0e443. 1
1873806450, 2
1573806451, 2
1573806452, 4

The strong nuclear force between a neutron and a proton in a zero orbital angular momentum
state 1s denoted by F,,,,(7), where r is the separation between them. Similarly. F,,, () and F,,, (1)
denote the forces between a pair of neutrons and protons., respectively., mn zero orbital
momentum state. Which of the following is true on average if the inter-nucleon distance 1s
02fm<r<2fm?

(1) Fyp, 15 attractive for triplet spin state, and F,,,, F,,,, are always repulsive

(2) Fun and F,,, are always attractive and F,, 15 repulsive in the triplet spin state
(3) F,, and E, , are always attractive and F,,, 1s always repulsive

(4) All three forces are always attractive

1873806453, 1
1573806454, 2
1573806455, 3
1573806456, 4

www.FirstRanker.com
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n‘ RAP SERGIEE IS A1 SIS F A1 A AT T Fp(r) 2, el 7

www Fir Ranke m._. www FlpstRanker com
(AT F S &l 2 g1 FHT T E,, (r) 91 F, {St) FA A T AT AT o AT

'ﬂr"%’TfﬁEI_-fgl qﬁﬂﬁ'ﬁ“{ﬁﬂ'ﬂ'ﬁ?‘rﬂzml* r<2fmzl a‘rﬁwqqaﬂﬂﬁ?ﬂﬂ?mw

(1) =T T ATEAT F T F,, AEUE g AT Fyy,, Fy, R 90w g

(2) F,, T F,, 921 A9 ¢ 797 F,, 5% =0 S7547 | AiaH11

(3) F,, and F,, 71 S%9% 2 T4T F,, 721 Fia%01 2

(4) TAT AT T T2 AFTF 2

1573806453, 1
1873806454, 2
1573806455, 3
1573806456, 4

Which of the following decay processes 1s allowed?
(1) K> pt +pu

(2) p-—e  +y

(3) n—-p+m

(4) n-ont4+n”

1873806457, 1
1573806458, 2
1573806453, 2
1573806460, 4

www.FirstRanker.com



:I ®» FirstRanker.com
AT FiR AL AR Yeto! 27

www.FirstRanker.com www.FirstRanker.com

(1) K> pt +pu
(2) - —oe +y
(3) n—-p+m

(4) n-ont4n

1573806457, 1
1573806458, 2
1573806453, 2
1573806460, 4

The Bethe-Weizsicker formula for the binding energy (in MeV) of a nucleus of atomic number

Z and mass numnber 4 15
Z(Z —1 A—27)°
15.8 4 —18.3 42/ — 0.714 %— 23.2 u

The ratio Z /A for the most stable 1sobar of a A = 64 nucleus, 15 nearest to

(1) 0.30
(2) 0.35
(3) 0.45
(4) 0.50

1573806461, 1
18738064dE2, 2
1573806463, 3
1573806464, 4
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(Bethe-Weizsacker) 99 2
Z(Z —1) (A—22)%

1584 —18.3 4%° — 0714 — 75— —
T AT AT E T9A] A = 64 A19F F 0 Z/AFH 5 FFzaqa 2

(1) 0.30
(2) 035
(3) 0.45
(4) 0.50

1573806461, 1
1573806462, 2
1573806463, 3
1573806464, 4
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_ PHp — Ty
H

- 2
el (pup + nitn)
where p and n are the carrier densities of the holes and electrons, u, and p,, are their respective

mobilities. For a p-type senuconductor in which the mobility of holes 1s less than that of electrons,
which of the following graphs best describes the variation of the Hall coefficient with
temperature?

Ry
(1)
Ry=0 W es——"
Rt
anﬂ- "l"-lr
Ry
(3) k
Ry=0 T
RHT
(4)

RH:ﬂ. 1-.-"'-‘——-____

187980645 1
1879806466, = www.FirstRanker.com
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Pﬂp ﬂn

|E|(p”p+n“n)
gl p T n i (hole) AT IHFET & ATgh Tcd g UH p, TIT w0, FF H IT61 Tidsii=rar 21
p-type ST % forw forms g1 (hole) isfierar gormera-iasfiear @ w7 €, g § T w7
T ATF TTTHIT & AT g N & TS 6l T ST 2977471 27

H

Ry
(1)
Ryym —_— o
R#
RH’:ﬂ- -
(2)
Ry
(3)
Ru=0 T
RH';'
(4)
Rﬂ=ﬂ: T

13739806465, 1 www.FirstRanker.com
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1573806465, 4

In a collector feedback circuit shown in the fipure below, the base enutter voltage Vyz = 0.7V

and current gain ff = i—c = 100 for the transistor.
B

Vee = 20.7V

Skil
Output
b

The value of the base current I3 1s

(1)  20pA
(2)  40pA
(3)  10pA
(4)  100pA

1573806463, 1
1873808470, 2
1573806471, 2
1573806472, 4
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Input

BB

r.com

llector feedback circuit) 7 =9 =TS & ™7 sra-5ca=1%

Vo= 20,7V

STEITT-4T7T (base current) Ffer [

(1)  20pA
(2)  40pA
(3)  10pA
(4)  100pA

1573806463, 1
1873808470, 2
1873806471, 3
1573806472, 4

www.FirstRanker.com

Assume that the noise spectral density, at any given frequency, in a curmrent amplifier is
mdependent of frequency. The bandwidth of measurement 1s changed from 1 Hz to 10 Hz. The
ratio A/B of the RMS noise current before (A) and after (B) the bandwidth modification 1s

(1) /10

(2)  1/V10

(3) V10

(4) 10 www.FirstRanker.com
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1879806474, 2
1879805475, 3
1879806476, 4
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A 6 91T YaeiF # 3@ (noise) T TIFCH Heled gt IHdfcd W A@fcd ¥ Eaq
€ | A $T q=fa3 (bandwidth) 1 Hz & 10 Hz 1 Siichl @1 Jaelid & 99 (A) 37T 7ama
(B) @@-ATET-Hel (RMS) 1@ NI & 3eqqTd A/BE

(1) 1/10
(2) 1/4/10
(3) V10
(4) 10

1873806473 1
1573806474, 2
1573806475, 3
1573806476, 4
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>

Output

In order to get a lower cut-off frequency of 150 Hz and an upper cut-off frequency of 10 kHz,
the appropriate values of C; and C, respectively are

(1) 0.1 uF and 1.5 nF

(2) 0.3 pF and 5.0 nF

(3) 1.5 nF and 0.1 pF

(4) 5.0 nF and 0.3 pF

1573806477 1
1573806478, 2
1573806473, 3
1873808480, 4
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Output

T+ ‘& A% ST 150 Hz 747 359 ‘%2 A% g7 10 kHz T4 & 0, ¢, 747 ¢, F 3995 T
HEE

(1) 0.1 uF 747 1.5 nF
(2) 0.3 uF 471 5.0 nF
(3) 1.5 nF 7497 0.1 pF

(4) 5.0 nF 747 0.3 uF

le7agoedry 1
1573806475, 2
1573806473, 3
1573806450, 4
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