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A couple lives in a house with their sons and daughters and no one
else. The couple has four sons and each of the sons has exactly two
sisters. How many persons live in that house?

802437601.

10
802437602.

12
802437603.

14
802437604.
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802437601.

10
802437602.

12
802437603.

14
802437604

A bank pays interest to its depositors compounded yearly. If a deposit
becomes Rs. 54,000/- at the end of 3" year and Rs. 64,800/- at the

end of 6" year, what is the principal invested in the deposit?

40,000
802437605.

42,500
802437606.

45,000
802437607.
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40,000
802437605.

42,500
802437606.

45,000
802437607.

48,000
802437608.
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is a point on BC such that AADC and AABC are similar. Then AD
(inecm) =

& 12 cm
{Cm

D
B 15cm s

0.6
802437609.

5.8
802437610.

6.1
802437611.

802437612. 6.4
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BCw@g Dz w&r 2 % AADC 5 AABC wo=T 2 | a3 AD (7.4,

5.6

8024376009.

5.8
802437610.

6.1
802437611.

802437612. 6.4

Ten glass vases were to be packed one each in 10 boxes marked
“Glass”. Twelve brass vases were to be packed one each in 12 boxes
marked “Brass”. Four vases and boxes got mixed up. A customer
orders 1 glass and 1 brass vase and is sent appropriately marked
boxes. The chance that the customer does not get the ordered vases

in correctly marked boxes is .
www.FirstRanker.com
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4/5
802437613

o/6
802437614

2/3
802437615.

1/3
802437616.

T FE & [a e (e 10 Beat §, 7% ¥ 0% TAEW W gu,
T A 4 | 12 T & Faem faa Fiveg 12 R=0 °, 7% § 1%
RN @A 0, W RTIN 7| 4 RN dR R e g 1w
T T 19 I UF T1a % Fea BT & 9 3% 309q w9 7 &g
T35 9 [0 ST & | SOt ST (3 JTEe: 1 W0 70 et Tl (+iee

4/5
802437613
o/6
802437614
2/3
802437615.
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Anwara, Bharati, Colin and Tarun commute by different modes of
transport namely, Cycle (C), Autorickshaw (A), Bus (B) and Train (T).
The initials of the mode of transport and the name of the person match
in exactly two cases. If Tarun travels by Train, and Colin rides neither
an Autorickshaw nor a Bus, then

Anwara rides an Autorickshaw.
802437617.

802437618, Anwara rides a Bus.

Bharati rides a Bus.
802437619.

Bharati rides a Cycle.
802437620.
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qTz (C), Azt (A), 9 (B) U 71 (T) £ | AT A7 F1C0T F 43Tt
AT % W e (e 2 wrmert o e £ | 7 Tarun 791 & 300
2, T3 Colin T AR 9% 7 99 & AR F2aT1 & 71

Anwara ST T TaTT F7aT 2 |
802437617.

Anwara % Ff T FEaT 2 |
802437618,

Bharati =97 &7 T=<T F74T1 2 |
802437619

Bharati TTzser T =TT F74T 2
802437620.
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years are shown in the diagram in linear scale

B Previous Year
B ' B Drought Year
A B C D E F

Among the states that saw a fall in production in the drought year, the
maximum and minimum relative fall was, respectively, in states,

802437621. DandF

C and B
802437622.

CandE
802437623.

D and A
802437624,
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T | R g |

B B Previous Year
j . I ' N B Drought Year
A B C D E F

I 7T | 7 O @ % 97 (drought year) ® 3rTeR ® RRTEE 91T £,
T 7197 T FUT: ATAFAT AT AT AT WEE g2 . F |
(Previous Year = firgmr 7m)

Dua F
802437621.

CTB
802437622.

CTaE
802437623.

DTE A
802437624.
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buy for Rs.10 lakh?

Size (in carat) | Rate (Rs. lakh per carat) | Number in stock
0.25 1 20
0.5 2 10
1 - 5
2 8 1
20
802437625.
29
802437626.
30
802437627.
36
802437628.
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Ty (Fvz #) | (e =l ) | T e
0.25 1 20
0.5 2 10
1 - 5
2 8 1
20
802437625.
29
802437626.
30
802437627.
36
802437628.

For a disease, every infected person infects three others on the 5th
day and recovers. On an average, men and women are infected in the
proportion 4:1. The total number of women who were infected by the
end of 35 days, is closest to

www.FirstRanker.com
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820
802437630.
656
802437631.
502
802437632.

T AT |, TOF 6 0T AT T (<7 T17 917 FTR1 F T THHT o]
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2
802437629.

820
802437630.

656
802437631.

502
802437632.
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The maximum tolerable exposure time for noise is given to be about 8
hours at 85 dB and 90 seconds at 110 dB. Assuming linear noise
tolerance response of the ear, an increase of 3 dB in noise level in this
range would reduce the exposure time by roughly

45 min
802437633.

60 min
802437634,

90 min
802437635.

120 min
802437636.

oI 7 E 1 &AHaT 7 A" 707, 85 dB 7% 8 %27 & 110 dB 77 90
THE T | g WIHA 30 1% TR T 9T F o0 F79 A1 A T £, 9w
% 3 dB it 3T, 7 aoft &, wge Ft oA F T F v At e w7
?

45 ==

802437633.
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Distance covered by cars, X'and Y, with time is given below. Assuming
constant acceleration for each car, which of the following graphs

shows that X had higher acceleration than Y?

Distance
—

Time —
802437637.
w X
(%]
o
] ,_,’_,_r"’?’
Time —
802437638.
802437639.
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S ox, v
s|
%‘

Time —

802437640.

FIT XTF Y ETRT 7 &7 7 T (Distance) 757 (Time) & o7 =@y
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Distance
—_

Time ——
802437637.

802437638.
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Time —
X
b
e
g
a /‘r’
Time ——
802437639.
Ju ¥
ol x v
E]‘/
i
[
Time ——
802437640.
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of shaded region is 24 cm? and PQ = 6 cm.

B

E—a

A S R

The area of the quarter circle is

361
802437641.

253
802437642.

13m
802437643,

802437644, TOT
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361
802437641,

253
802437642.

13m
802437643,
802437644, TOT
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b

ab +r%tan®
802437645,

r(a+ b)cos@
802437646.

2r(a + b)
802437647.

r(a+ b)
802437648.
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ab + rtané

802437645.

r(a+ b)cos@
802437646.

2r(a + b)
802437647.

r(a + b)
802437648,

From an initially full bucket, water is dripping continuously from the
bottom. The centre of mass of the bucket with water

remains stationary.
802437649.

802437650. www.FirstRanker.com



:I » FirstRanker.com

A egispwaed' aththe way.

www.FirstRanker.com www.FirstRanker.com

moves downward all the way.
802437651,

moves downward first and then moves up.
802437652.

TF A H T ZE ATeel & 93 | T qTare 2% g1 | ATeet 7 O

TTEd §oTHT %

T TEar 2|
802437649.

T S9Y FAT ATAT ¢ |
802437650.

™ ™
TET A=A AT ST ?%I
802437651,

L

. g_
TE H1= ATaT g The 9% J74aT ¢ |
802437652,

www.FirstRanker.com



:!l FirstRanker.com
!“ ;Eemmmh& Bt@m.EE F ar\g\ﬁvaﬁﬁé@?&é’? gorrqw E an\%\ﬁv@ﬁrsmanker com

sitting adjacent to each other. F is sitting between D and G. If C is
sitting four places left of F, who among the following cannot be sitting
at the centre?

802437653.
802437654.
802437655.

802437656.

qra @ A, B,C,D,EF, T4 GUFEFATH 5% | E 7 B TH-TW 45
2l F, DanGFa=dasrd| 7= C, FHF IR S a1 AR 951 2, T
=9 o & F19 0L o AT 937 27 aar ?

G
802437653.

B
802437654

oy
L

802437655. www.FirstRanker.com
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802437656.

Starting from the same point at the same instant of time, three cyclists
P, Q and R move on a circular path in the same direction with speeds
18, 27 and 36 km/h, respectively. The circumference of the circular
path is 5.4 km. After a lapse of how much time would they all meet at
the starting point again?

12 min
802437657.

24 min
802437658.

36 min
802437659.

48 min
802437660.

www.FirstRanker.com
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12 fa==

802437657.

24 TH==

802437658.

36 fa==

802437659

48 fa==

802437660.

supply of food to a community is reducing at a constant rate, as a result
of which the population is dying out. Ignoring other factors, which of
these statements can be made about the long- term trend for the
population?

It will eventually die out completely.
802437661.

It will stabilise at a non-zero number.
802437662.
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It will fall and rise repeatedly.
802437664.

T THETT F AT 61 AT UF 9% 37 8 T g 751 ¢ A THOTeeasy
AT T B Tl & | JT00 FTE0 0t Gl F4d g0 55 § & FIF-07
FAT T THETT A TAECAT F1 STHEHTF T o AT H FT A7 T5H0T 872

Tg dad: T ave o fHega g St |

802437661.

7z Tt 7 9 Tt o o gy ot

802437662.

b S . = O
qg T ~IAdH I Tga+ & T d97 |
802437663.

g FTe-a1 Feaft e a=+ft |

802437664.
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probability that he had three consecutive successes?

9/15
802437665.

12/15
802437666.

13/15
802437667.

6/15
802437668.

- e S ™ [ e 2
T THITVETS F: AT B A AT A6 g | T T WA ¢ g

I AT FRTATE T T 2

9/15
802437665.

12/15
802437666.

13/15
802437667.
802437668.
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The scores of the six students of Group A in an examination are 38,
45 42 58, 62 & 55. In the same examination, the scores of the six
students of Group B of size 7 are 38, 41, 44, 46, 49 & 32, where one
score is missing. If the arithmetic means of the scores of the two
groups are same, then what is the missing score?

80
802437669.

65
802437670.

63
802437671.

62
802437672.

www.FirstRanker.com



:! » FirstRanker.com
e Fept PRt T 58 A A2 3 62 97,982 tirstRanker.com

IET AT H TE B W o AT At #1 €, F g WA 5 67 38,
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80
802437669.

69
802437670.

63
802437671.

62
802437672.

A wire is bent into the shape of a square enclosing an area M. [f the
same wire is bent to form a circle, the area enclosed will be

4+/2M

802437673.

802437674.

802437675.
www.FirstRanker.com
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M

242
802437676.

F AT 1 qIE T UF T 7 AIHTE [T 7 S 6 M 507 ST € | 7R
T AT FT I FF T TAT T AT IAF T 94T AT S

.
..... AR

42M
i
802437673.
M
802437674.
AM
w
802437675.
M
242
802437676.
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Its average speed for the trip was reduced by 200 km/h and the time

of flight increased by 30 minutes. What was the scheduled duration of
the flight?

1 hour
802437677.

1 hour 30 minutes
802437678.

802437679. 2 hours

45 minutes
802437680.

e 600 .Y, 1 T § B F7 @0 GEH F FO7 97 A =
T G i § 200 Bt gt 72 A fiere g dv sgm F e w30

R 1t 9 75 | TeT A - Pt ey fe A2

1 ==T
802437677.

1 =21 30 ==

802437678.

802437679. 29 www.FirstRanker.com
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802437680.

A point mass m, is constrained to move on the inner surface of a
paraboloid of revolution x* + y? = az (where a > 0 is a constant).
When it spirals down the surface, under the influence of gravity

(along —z direction), the angular speed about the z-axis is
proportional to

1 (independent of z)
802437681.
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802437683.

802437684.

o 5| m 1 e «2 + y2 = az (W& a > 0 B §) ft arafes
AAE T¥ T & [0 4955 | T9 48 TocF & Y99 8§ 7998 0 (—z f=om
) AT TT § IAAT § A7 2-0F F T5-008 T [0 3 {e &
FRTATAT g

1 (77 7399)
802437681.
802437682.

802437683.

802437684.
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%kyz (k = 2) can be decoupled into two independent harmonic

oscillators (coordinates: x',¥’) by means of an appropriate

: X
transformation (;;) =8 (y) The transformation matrix S is

802437685.
Ay e
V2 V2
C . Y
'.,-"E '.,,-'E
802437686.
A A
\,-"E VE
b
V2 V2
802437687.
G o)
1 1
802437688.
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T : M iy y

Vix,y) = ékxz - 2xy—|—%ky2 (k > 2) ® &1 AT =TT & F=a7 a7
AT AT (e xf,y') ® AgieT B S a9 € = 9=1E S

=
Q
1
— 1
V2
1
i =
Y2
802437685.
A T
\-'E '.,-"E
A A
vz W2
802437686.
2 A
\,-"E VE
T
V2 V2
802437687.
£ o)
1 0
802437688.

A heavy particle of rest mass M while moving along the positive z-
direction, decays into two identical light particles with rest mass m
(where M = 2m). The maximum value of the momentum that any
one of the lighter particles can have in a direction perpendicular to

the z-direction, is _
www.FirstRanker.com
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1
5 cVM2 — 4m?2
802437689.

%cv’ﬂ&'? — 2m?2

802437690.

cvVM?Z — 4m?2
802437691.

1

Eﬂfﬂ
802437692.

FHTERT z-TS4TT | 779 5=2979 M 9T U& 9T F07 FTm F=9977 (J2T
M > 2m) TTer & TAAT FO00 H AT FT AT 2| z-FRm T FAwAw we of
TRorm & 311 8 7 Tt 1 v g w0 w6 afewmaw T4 g

1
5 c\M2 — 4m?2
802437689.

1
= cVM2 — 2m?2
802437690.

cVM?Z — 4m?2

802437691.

802437692. www.FirstRanker.com
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A frictionless horizontal circular table is spinning with a uniform
angular velocity w about the vertical axis through its centre. If a ball
of radius a is placed on it at a distance r from the centre of the table,
its linear velocity will be

—rwf + awb
802437693.

rof + awb
802437694,

awt + rwb
802437695.

0 (zero)
802437696.

Uﬁ‘qﬁﬂ'l‘.aiq-q e :I\gi a7 ﬁﬁr El ?%%El'f?ﬂ' qT F ?{_’:E-ﬁ:l?g HATH
AT M TR N T T e A F TR AT F F5 T TI U0
T &1 WTAT ¢ AT AT {6 T A9 g
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802437693.

rof + awb
802437694.

awt + rwb
802437695.

0 (179)
802437696,

An inductor L, a capacitor € and a resistor R are connected in series

toan AC source, V =V, sinwt. Ifthe net current is found to depend
only on R, then

=0
802437697.
L=10
802437698.
w = 1/VLC
802437699.
1 RZ
(i) ==, [—==s—x
LC 4l
802437700.
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UF YTE L, TF AETA € TAT UF TALEIE R A9 7 F UF AC T
V=V,sinwt 7 JE % 7 T Fae R T7 497 AT F1 A7

=D
802437697.
L=1D
802437698.
w=1/VLC
802437699.
1 RZ
w= [———
Lc 412
802437700.

Three point charges ¢ are placed at the corners of an equilateral
triangle. Another point charge —Q is placed at the centroid of the
triangle. If the force on each of the charges g vanishes, then the
ratio Q/q is

802437701.

www.FirstRanker.com
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- W
3».@
802437703.
2
802437704.

T Reg-9Ee ¢ UF "Harg S F #6190 gl UF O e
qraer —Q By # F5w 7% 77 oA oA 21 7% 7 A3 g W A qra
e faeqe 1 S A1 AT Q/q 3

V3
802437701.
L
\."E
802437702.
2
E‘-u’g
802437703.
=
3
802437704.
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Three infinitely long wires, each carrying equal current are placed
in the xy-plane along x = 0,4+d and —d. On the xy-plane, the
magnetic field vanishes at

d
r=+
802437705. Z
1
p=d (142)
Y
802437706.
1
x_+d( ——.—)
V3
802437707.
d
X =
3
802437708.

A T 79 A, T Uh-awTae AT g g, vy A H = 0, +d

T —d T7 7 09 £ xy-77 °, T80 247 =1 7 ey g

=
Il
I+
| R

802437705.
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802437706.
1
x=d ( — —_)
V3
802437707.
d
x =l
t 5
802437708.

The following figure shows the intensity of the interference pattern
in the Young's double-slit experiment with two slits of equal width
is observed on a distant screen.

A R S T L
Distance

If the separation between the slits is doubled and the width of each
of the slits is halved, then the new interference pattern is best
represented by

3 4 3 2 2 3 4 35

e
i taree

e B

802437709. ]
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Distance
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802437711.
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Distance

8024377009.

Distance
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Drislance

802437712.

Let E}(x.yJ z:t) = E}, cos(2x + 3y — wt), where w is a constant, be
the electric field of an electromagnetic wave travelling in vacuum.

Which of the following vectors is a valid choice for E},?

A 3 A
i1 — Ej

802437713.
N 3 ol
4+ E}

802437714.
Fal 2 )
5 E}

802437715.
feerf
)

802437716.
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i Ej'

802437713.
Pl 3 ~
1+ E}

802437714,
] 2 i~
4+ ;j

802437715.
i—=f
!

802437716.

Two time dependent non-zero vectors u(t) and 7(t), which are not
initially parallel to each other, satisfy u x% P % = ( at all time

t. If the area of the parallelogram formed by u(t) and v(t) be A(t)
and the unit normal vector to it be 7i(t), then

A(t) increases linearly with t, but fi(t) is a constant
802437717.

802437718
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A(t) is a constant, but 7i(t) rotates about u(t)Xx v(t)
802437719.

A(t) and 7i(t) are constants
802437720.

THT T AT, T AL U(t) TAT 0(t), T LT | TF gAY & ARG AGL
‘,,ux—t—vx——Uﬂmﬁta?ﬁvﬁwm%%wﬁ'u{t)ﬁm b(t)

AT FATTT AL FTATEA A(t) 2T T T THF AT AT A(L)
g A

t & AT A(t) TEwATaa: (linearly) 384T 8, g ii(t) Fa0% g
802437717.

t & 77T A(t) TEETAa: (linearly) =91 2 ST U ()X v(t) F

== A(t) T7aT e
802437718,

A(t) Foorei® § TR () x 5(t) F 75 a(t) THaT §

802437719.

A(t) TaT a(t) Bt &
802437720. (©) (£) &
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A basket consists of an infinite number of red and black balls in the
proportion p: (1 —p). Three balls are drawn at random without
replacement. The probability of their being two red and one black is
a maximum for

p=3/4
802437721.
p=3/5
802437722.
i
802437723. P /
=2/3
802437724, P /

TFIFLH pi(1—p) F TG F ATA TAT FTAT T8 d77 AT | 2
T A1 % T4 AT argtsgs WFrer q, a7 &7 F a7 947 UF
% FTAT B4 31 AT TITAFAT 7 & [ gt

p=3/4
802437721.
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= S 2
802437723. 5 /
=124
802437724. 4 /
a® ab ac
The eigenvalues ofthe 3 X 3 matrix M = [ gb b2 bc | are

ac bc c?

gt 4B 4620, D
802437725.

b £ &2 a2, D
802437726.

a?+ b?, c%4 0
802437727.

a? + c?, b2, 0
802437728.
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3X3ATAEM = [ab b2 be |F ATAAF TG
e be 2

iar 4B 4650, O

802437725.

b? + &2 a2, 0
802437726.

az+b% c% 0
802437727.

a4 c%, b2 0
802437728.

A function of a complex variable z is defined by the integral

2_
f(z) = ﬁr ":U—_;dwT where I'is a circular contour of radius 3, centred

at origin, running counter-clockwise in the w-plane. The value of the
functionatz =(2—1) is

0
8024377209.
802437730. 1 -4
8w + 2mi
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802437732.

AT 77 2 7 T A AR [ (2) = . L dw AT

w—2z
2, 9gi T qa &g 7= &5 B 3 amar vs ma i (F127) € S w-
T HAAIAA G| FATHT 2= (2— () WANE

0
802437729.
802437730. 1 -4
802437731, O+ 2ml
2 i
802437732, T 2T

The temperatures of two perfect black bodies A and B are 400 K
and 200 K, respectively. If the surface area of A is twice that of B,
the ratio of total power emitted by A to that by B is

www.FirstRanker.com
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802437734.
32
802437735.
802437736. 16

3T Ar=e FroorTedr A 74T B & ATTHIA 8T 400 K 747 200 K g1 7% A
%1 AAE FT ST B AT AAE & AATA FT &l AT 21, AT A 5T =area

oTT~h T, B FTRT &iea ofeh & a9 2

802437733.

802437734.

32
802437735,

802437736. 15
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Two ideal gases in a box are initially separated by a partition. Let
N;,V; and N,, V, be the numbers of particles and volumes occupied
by the two systems. When the partition is removed, the pressure of
the mixture at an equilibrium temperature T, is

ks (3,73)

802437737.
N1+Nz)
kpT ( V,+V,
802437738,
N. N
ksT (3 +32)
1 .
802437739.
1 N N
SheT (72 +3)
802437740. v

v o= § vt &7 19 vF AT A A agrear 7 o-aew W@ T
ZI N, V, TITN,, V, FT FHT T &1 5 F071 31 A3 T47 qFa A1) T18
TSI AT T Z2T AT I AT A AT T He 57 74 2

k5T (v

802437737.
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N;+ N2>
kT ( V, +V,
802437738.
N. N
keT (32 +752)
1 2
802437739.
1 N N
kT (G272
802437740. P

An idealised atom has a non-degenerate ground state at zero
energy and a g-fold degenerate excited state of energy E. In a
non-interacting system of N such atoms, the population of the
excited state may exceed that of the ground state above a

temperature T = . The minimum value of g for which this is

2kgIn2
possible is

802437741.

802437742.

802437743.

802437744.
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2kgInz

TFTas FeAT-AATE 7 AT4F BT AF1 2| T T9T 2 7 (47 g FT =Aq9
T ZATT

802437741.
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mass m. in one dimension is

where 4 > 0 is a constant and p; and x; are the momentum and

position respectively of the i-th particle. The average internal
energy of the system is

4
2 kT
802437745.
3
2 kT
802437746.
3
kT
802437747.
1
~ksT
802437748.
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H = i(ﬁ‘l‘ x)

g A > 0 FPaer g 797 -7 &7 & e 747 fFafq Fwen p, 797 x, 2
CERIRI R CIRCECE

4

2 kT
802437745.

3

2 kT
802437746.

3

2 ksT
802437747.

1

~ksT
802437748.
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capacitor C, as shown the figure.

47 kil

V=10F
ity & =10 F

The initial charge on the capacitor is zero. The switch is turned on
and the capacitor is allowed to charge to its full capacity. The total
work done by the battery in this process is

1075,
802437749.

2 1074
802437750.

=g
802437751. 5X107%J

47 %X 107%3)
802437752.
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V=10V
g C ——10pF

HETHA 77 AT A9 O 5| 7 F1] Fh ST H1 0 q9a1 9%
e T AT ST 81 T2 5T 37 TwAT § A T g w14 8

1075,
802437749.

2 1074
802437750.

=g
802437751. 5X107%J

47 %X 107%3)
802437752.
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most significant bits of the output, respectively.

Qs Q2 Q4
|—03 D, Q; Dy 1 D1&ﬁ+1

CLK
JE

If Q,, @, and Q, are set to zero initially, then the output after the
arrival of the second falling clock (CLK) edge is

001
802437753.

802437754. 100

802437755. gL

110
802437756.
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03 ¢ 0
L Q3 Dy e D ‘ ¢ D, Dy =+
g < <
CLK
Ny s

e Q;, Q, TAT Q5 T AT ¥ T T FAT AT AV TAX T & 1< A
fa @ 4 (falling clock edge) &< % e fore =T v &

001
802437753.

802437754. 100

802437755. gL

110
802437756.

The Boolean equation Y = ABC + ABC + ABC + ABC is to be
implemented using only two-input NAND gates. The minimum
number of gates required is

www.FirstRanker.com
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4
802437758.

802437759.

802437760.

AT THFTT ¥ = ABC + ABC + ABC + ABC &1 Fa= =r-fa=aar
NAND = ¥ ST & FATHT 2| TF & FF ATF97F T2 6] 9297 ¢

802437757.

802437758.

802437759.

802437760.
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The temperature variation of the resistivity of four materials are
shown in the following graphs.

i [
I | | 1
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= | = 1 1
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cE | D E| i
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- I g | 1
| I ]
= | i
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T

% Temperature T T;  Temperature

The material that would make the most sensitive temperature
sensor, when used at temperatures between T, and T, is

802437761.

802437762.

802437763.

802437764.
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Resistivity

[w=]
Resistivity

T Ty Temperature
2 Temperature

™
Resistivity
()
Resistivity

i
i
i
I
1
i
;
1

> Temperature i T, Temperature

FTTAE T, TAT T, F &A1=, T TATE! ATTRTA 0 [0 I Tard gr

802437761,
B
802437762.
C
802437763.
D
802437764,

www.FirstRanker.com



:l » FirstRanker.com
Y. Fidenoteetheheirergy eigensiates &L R.PaLfiF'e I 3,AN%irstRanker.com

dimensional simple harmonic potential V(x):émmzxz. If the

particle is initially prepared in the state [(t = 0)) = \E[]G} + (1)),

the minimum time after which the oscillator will be found in the same
state is

3/ (2w
802437765. /{ )

802437766.

n/(2w)

802437767.

21/ w
802437768.

- T T st AV (x) = %mmzxz T ol ATHTerE FTeara
FT |n) T AN TS FT A AT H W(t:m):ﬁ(iﬂ)ﬂlﬂ e §

T

3/ (2w
802437765. /{ )

802437766. www.FirstRanker.com
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n/(2w)

802437767.

21/ w
802437768.

For the one dimensional potential wells A, B and C, as shown in

the figure, let E,, E5 and E denote the ground state energies of a
particle, respectively.

——— %3

-
-——

a
=
-
o=
o

A B C

The correct ordering of the energies is

F.>=F,= E
802437769. © BT A

Foomhe m B
802437770, ~+ BT TC

Ex > E~>E
802437771, B~ TG T FA

EE = EA = Ec ]
802437772. www.FirstRanker.com
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TE- AT AT FTA, BANC, SR EA A R g F
ToTTT T &7 &7 <IAAH Sof| AAATal F1 By, Eg TAT B¢ ATHI

e
----;.*3

STl FT T FH

E.>FE.=>E
802437769. ¢ BT TA

B B
802437770, ~+ BT TC

Erx = E~ > E
802437771, B~ Tt TA

EE = EA - Ec
802437772.
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infinitesimally small angle ¢ about the positive y-axis in the counter
clockwise direction. The rotated state, to order ¢ (upto a
normalisation constant), is

i, 0 =3ViG + DU, 1)+ 1j,~1))

802437773.
802437774.
802437775.
i, 0 =25G + DIV - 256 - DI, -1)
802437776.

T FIUTT FeT FAAATF 2T |, 0) ATHTART (29T & TR, y-ae
% TE-TIE 9T qEFT: F7 £ 7 TAT AT 0T 2| (TAHERI0 Far
TUTA) TF 00T ATEAT AT & TF &

i, 0) =3ViG + DU, 1)+ 1j,~1))
802437773.

i, 0 =ViG + 1)U, 1) = 1j,~1))

802437774
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802437775.

i, 0 —>ViG + D 1) —5iG — DI, —1)
802437776.

The wavelength of the first Balmer line of hydrogen is 656 nm. The
wavelength of the corresponding line for a hydrogenic atom with
Z = 6 and nuclear mass of 19.92 x 1077 kg is

18.2 nm
802437777.

109.3 nm
802437778.

143.5 nm
802437779.

393.6 nm
802437780.
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18.2 nm
802437777.

109.3 nm
802437778.

143.5 nm
802437779.

393.6 nm
802437780.
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The state of an electron in a hydrogen atom is

1 1 1
) =—[1,0,0) + =12,1,0) + —=|3,1,—-1)
=T 7 72

where |n,I,m) denotes common eigenstates of H, [? and L,

operators in the standard notation. In a measurement of L, for the
electron in this state, the result is recorded to be 0. Subsequently a
measurement of energy is performed. The probability that the result
Is E, (the energy of the n = 2 state) is

802437781.

142
802437782.

2/3
802437783.

1/3
802437784,
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1 1 1
V6 V3 V2

WEl [n,[,m) A wdfia § d@@wa (@oeen) H, [2 97 L, %t aTAT
ATHAATN FAATS (ST 5| TAFEA 6 T ATEATH L, T TF THEOTH
0 T ST £ ZAF T FAT AT T THH F E, (n = 2 FFeq7 &F

802437781.

142
802437782,

2/3
802437783.

1/3
802437784,

A particle with incoming wave vector F_a}, after being scattered by the
potential V(r) = T% goes out with wave vector k'. The differential
scattering cross-section, calculated in the first Born approximation,
depends on g = II_E 2 E’| as

1/q?

802437785.
www.FirstRanker.com
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802437787.

802437788.

1/q*

1/q

lx'q3,:’2
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B v(r) :%ﬁﬁﬁh@wwmﬁaﬁﬂﬂﬁarﬁww, T AR
¥ & Rt g &1 o 4 (Borm) A ¥ ameTe 7 R sl

TvET (differential scattering cross-section) # g = |§—§’| KR

v e wwm g

802437785.

802437786.

802437787.

802437788.

1/q?

1/q*

1/q

1f'q3";2
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A quantum particle in a one-dimensional infinite potential well, with
boundaries at 0 and a, is perturbed by adding H' = €6 (x — g) to the

initial Hamiltonian. The correction to the energies of the ground and
the first excited states (to first order in €) are respectively

OandO
802437789.

2¢/a and 0
802437790.

0 and 2¢/a
802437791.

2¢/a and 2¢/a
802437792.

T FATEH FOT, ST TIATAT O 4T @ AT TE-FAT wa A g H 8
i el S & 1Y = 66 (x - 2) e 7 e P AT &1 (e

2

HOTTET T T T 20

07970
802437789.
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0 9T 2¢/a
802437791.

2e/a TAT 2€/a
802437792.

. 1 " , ; ;
Spin > fermions of mass m and 4m are in a harmonic potential

Vix) = %kxz. Which configuration of 4 such particles has the lowest

value of the ground state energy?

4 particles of mass m
802437793.

4 particles of mass 4m
802437794.

1 particle of mass m and 3 particles of mass 4m
802437795.

2 particles of mass m and 2 particles of mass 4m
802437796.
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FSAHTT m T4T 4m %W%H‘Iﬁﬁm (fermions) =T (A4

V(x) =§ka F 9T # g T FO % e e § e a=en

(ground state) T T =R ZIT?

THEETT m T 4 FU
802437793.

TEETT 4m & 4 F7
802437794.

=TT m FT 1 TIT T=THTT 4m F 3 F7
802437795.

TEHTT m T 2 TAT T=T9TT 4m F 2 F7
802437796.

Falling drops of rain break up and coalesce with each other and
finally achieve an approximately spherical shape in the steady state.
The radius of such a drop scales with the surface tension ¢ as

1/\a
802437797.

802437798
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802437800.

et g2 a7 7 47 T2 FT UFR-GAL & AT FeAtd g7 qrar g aqr wvdt
FTEAT § VT TAFTRTL T AT 2| ZH WL 6T F&1 200 BT F:7 T55 T4
g % e 7 T A g

1/\a
802437797.

Vo
802437798.

a
802437799.

J?_
802437800.
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v(x) = v, sin(?), where v, and x, are positive constants of

appropriate dimensions. If the particle is initially at x/x, = €, where
|| « 1, then, in the long time, it

executes an oscillatory motion around x = 0

802437801.
tends towards x = 0
802437802.
tends towards x = x,
802437803.
executes an oscillatory motion around x = x,
802437804.

e TR9T F TIEH F7 F7 A v(x) = v, sin (?) g WETv, T x, =T
1]
AT 7 g AT 21 ATE 0 T AAE FR9F x/x, = € 7, T

le| « 1%, 79 <79 FTer § AT AT (HE THTT T J1007

o VR e
AR

Q

x =0 F = =T

802437801.

x = 0 %t Sz S A P g

802437802.
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802437803.

x = x, ¥ TEFE S
802437804.

A pendulum executes small oscillations between angles +6, and
—8,. If 7(6)d8 is the time spent between 6 and 6 + d#@, then 7(8) is
best represented by

802437805.
1 Tt 1
i I
I I
1 |
I I
1 |
i I
| 1
i I
I I
| |
I I
90 D gﬂ

802437806.

802437807.
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Iu-
D
=]
o
m—-——-——-—
=]

802437808.

T TTAH 40, TT —0, & a9 AL a7 FAAT 2| A= 6 TAT6 + d6 &

1= foraTE s=fa £(6)de 20 AT 1(6) FT AAT F=y AT A www
yEfea 3T &7 79T 2
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802437805.
I Tt I
[ [
[ I
I I
I I
I I
1 1
I I
[ I
[ I
I I
1 I

—0 0 7]

802437806. 2 2

I -

802437807.

Iu
D
o
o
m—-——-——-—
o

802437808.
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Consider a particle with total energy E moving in one dimension in
a potential V(x) as shown in the figure below.

H.V

X

Which of the following figures best represents the orbit of the particle
in the phase space?

P b
NV

802437809.

o
N

802437810.

802437811.
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X

Pl B
-

802437812.

{ s PRI S

o+ foraTeT 1F 29T § =99 V(x) F 999 & T09W 5 Sl E &
T F F T H A=

*X

95 5 & T 77 == T=e47 THE (phase space) H F7 &1 20T 1 T4

8024378009.
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802437810.

AN
-~
2N

A AN

v

802437811.

/\
A%
p—
-

-
[ et

802437812.
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Et?w hv

")
where v is the frequency. The function I(v,T) for two different
temperatures T; and T, are shown below.

given by the Planck’s distribution function I(v,T) =

T

T,

'\.‘.l

If the two curves coincide when I(v, T)v® is plotted against v?/T,
then the values of a and b are, respectively,

2 and 1
802437813.
802437814, 2 a@nd2

3 and —1
802437815.

—3and 1
802437816.
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hv

v

I(v,T) %1 &1 T4 FT997a1 T, 747 T, & forv = Rmmar @ 2)

T T37 FTAT E, W v A g T

amv?
Ted [(v,T) = =

v

TS [(v, T)v® FT V2 /T F 719 =12 F7F 77 TE1 7% (curves) TITHT 21,
AT @ FAT b F A FH: 2

2 747 1
802437813.

—2 FAT 2
802437814.

) ==

802437815. 3 T -1

—379T 1
802437816.

For an ideal gas consisting of N distinguishable particles in a volume
V, the probability of finding exactly 2 particles in a volume 6V <« 1V,

irl tha limit M 17 s on s
Ll Rl T%s TTTTIOITN .I.".' [ =4

www.FirstRanker.com
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2NGSV IV
802437817.

(NSV/V)?
802437818.

N&V)® -N&v /v
e
802437819.

sV\Z _
(V) o N8V /V
802437820.

www.FirstRanker.com
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N T FOT1 JTeAT 9= V #i7 aresl i 999 6V « V ¥,

EToh-31% el 2 FIT I T AI1ar, N,V — oo fTHETH, 8

2NV IV
802437817.

(NSV/V)?
802437818.

(N&V)?

(NV)” —Nsv v

e
802437819.

802437820
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The Hamiltonian of a system of 3 spinsis H = (5,5, + 5,53),
where §; = +1 fori = 1,2,3. Its canonical partition function, at
temperature T, is

2 (ZSinh L)z

kgT
802437821.
j 2
2 (Zt:ush E)
802437822.
2 (2-::-::-311 L)
kgT
802437823.
f 3
2 (ZCDSh —)
kgT
802437824,

www.FirstRanker.com
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% s, = +1 81 FTEW T 77 304 fatea "faae %@ (canonical
partition function) g

j 2
2 (ZSinh —)
kgT
802437821.

2 (2{‘.1::-5114)2

kT
802437822.
Z (2[‘.0311 L)
kgT
802437823.
j 3
2 (ZCDsh —)
kgT
802437824,

A certain two-dimensional solid crystallises to a square monoatomic
lattice with lattice constant a. Each atom can contribute an integer
number of free conduction electrons. The minimum number of
electrons each atom must contribute such that the free electron
Fermi circle at zero temperature encloses the first Brillouin zone
completely, is

3
802437825,

www.FirstRanker.com
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4
802437827.

802437828.

~

v FBfEHT 29, FTE Favi® o T FA-A F UR-TEE] AAF H

b1

foreact 19 ST 21 27 TEH] Yo -ATA7-2AF2 (9 &4 | 79 2 ST o7 |
T TS W =g T T ATTH 07 T foeqa & qurd: g i
THT 7 (free electron Fermi circle) & T SITT &7 27 TXHTT 1 57 |

FH A TAFZIA FT TETETT AT AT

3
802437825.

1
802437826.

4
802437827.

2
802437828.
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A tight binding model of electrons in one dimension has the
dispersion relation e(k) = —2t (1 — coska), where t > 0, a is the
lattice constant and —Z <k < E Which of the following figures best

represents the density of states over the range % gk <l 9

i

density of statcs

Qe ala L
802437829.

il 2a fi‘a-"ﬂ k
802437830.

mi2a ala [
802437831.

s

mi2a mla [
802437832.
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e P TR I % 5% 99 Jie (tight binding model) & wfeerr Ty
e(k) = -2t (1 —coska) %‘GE'{Tt > D%, T9T a -q|<q$%qd¢gnj

e el ﬁ'ﬁrﬁﬁﬁ??ﬁﬁﬁgi k < L% 909 § SaeT-a9-4
a a a ¥

FT qEH g1 A7 BATT 82

3

ol Qe ala k
802437829.

i 2a m;'a k
802437830.

xl2a mfa k
802437831.

s

i 2a ala &
802437832.
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a a '..-'r§ @

Lo
2 2
and d, = ak, where a > 0 is a constant. The spacing between the
(100) planes of the lattice is

A lattice is defined by the unit vectors a, = af, @, = —

V3a/2

802437833

a/2
802437834,

802437835.

802437836.

."_ 3 P
AT AR d; = af, dy = 2 i‘+%3jﬂ9:rr d; = ak, ¥ gTeT iSO

UF W% g, Wer a > 0 TF FATw g qrw & (100) qA0 & A= AT

* = %

v3a/2
802437833.
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802437835.

V2a
802437836,

A spacecraft of mass m = 1000 kg has a fully reflecting sail that is
oriented perpendicular to the direction of the sun. The sun radiates
10%® W and has a mass M = 103° kg. Ignoring the effect of the

planets, for the gravitational pull of the sun to balance the radiation
pressure on the sail, the area of the sail will be

2 2
802437837, 107 M
10* m2
802437838,
8 Z
802437839, 10 M
10% m?2
802437840.
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F=TA m = 1000 kg F SATCHTTT FT T [0 TIF01 ¢ 747 28 79
T39I & S @ 747 g1 7 1026 W orfeh =Feq F7am & 797 STaT
FAT M = 103° kg 21 TET % TATT FT SUTT F7 3 A7, T 5 Toeardhgm
TS T 97 (46707 &7 G979 Aq1T 219 o (o1 T &7 SFel AT

2
802437837, 107 M
104 m2
802437838
8 2
802437839, 10" M
10® m=2
802437840.

The electric field due to a uniformly charged infinite line along the

z-axis, as observed in the rest frame S of the line charge, is

E(F) = 4 Lj; In a frame M moving with a constant speed v
o

with respect to S along the z-direction, the electric field E'is (in the

following f = v/cand y = 1/1“,’1 — B?)

E.=E,andE, =E,
802437841,

www.FirstRanker.com
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E;, =E.,/yand E, = E, [y

802437843.
Ey =YE, and E, = yE,

802437844,

z-ara;rfrﬁarrﬁ‘mmﬁﬁ%-ﬁﬁmm@?w—aﬁﬁr%
PoreTer 97 () S & ¥ T W E(F) = —— Y8 % Arvey 2-Rem

2mweg (x2 +y2)
Ty A T R ME de@ o B §(R=Ep = v/c Ty =

1/1-p23)

2 B OUT R =5 E,

802437841.

E, = ByE, 71 E}, = ByE,
802437842.

B =By W E = B, fy
802437843.

Ey = vE, TAVE, = yE,
802437844,
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A parallel plate capacitor with rectangular plates of length ¢, breadth
b and plate separation d, is held vertically on the surface of a
dielectric liquid of dielectric constant k and density p as shown in the
figure. The length and breadth are large enough for edge effects to
be neglected.

The plates of the capacitor are kept at a constant voltage difference
V. lgnoring effects of surface tension, the height h upto which the
liquid level rises inside the capacitor, is

VZeg(r—1)
pgbd
802437845.
Vieg(k—1)
2pgh?
802437846.
Vieg(k—1)
2pgd?
802437847.
Vieg(r—1)
dZ
802437848. 7
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st fo e oy o famman a8, & ¢, =112 b 797 Tigwra & 519 d
T AT FAHTAT TISET AT Rl TEHATF k¢ T T9T p T T
% & FAg T HETHY TG ATGT g | FATE TAT A(ETE TaA1 TET 2 19 (oheATer
% THATT AT STAT 61 AT THAT 2|

i #1 TgaTa & a9 UF (97 qlee dq7 V 7@ T g1 TR T3 a9
FUMA A TR A I AL, AT F a S AR s Ay

5T & T

VZeg(r—1)
pgbd
802437845.
Vieg(k—1)
2pgh?
802437846.
Vieg(k—1)
2pgd?
802437847.
Vieg(r—1)
dZ
802437848. 7
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Using the following values of x and f(x)

www.FirstRanker.com

X

0

0.5

1.0

1.5

f(x)

1

a

0

—5/4

www.FirstRanker.com

the integral I = fDLSf(-x)dx, evaluated by the Trapezoidal rule, is

5/16. The value of a is

802437849.

802437850.

802437851.

802437852.

3/4

3/2

7 /4

19/24

www.FirstRanker.com
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f (x) % HTAT FT TTIN F79 21

:r 0 0.5 1.0 1.5

f(x) 1 a 0 —5/4

AT [ = [ f(x)dx FAT5/16 e §, Ao FAW g

3/4
802437849.

3/2
802437850.

7/4

802437851.

19/24
802437852.
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2
% + x = f(t), satisfying the initial conditions

x(0) = 23(0) = 0, is

0 for 0<t<rt
GLe)= {Sin(_t — 1) for t>1
The solution of the differential equation when the source

f(t) = 6(t) (the Heaviside step function) is

sint
802437853.

1 —sint
802437854,

1 —cost
802437855.

cos?t —1
802437856.

o~ 2 . =
AAHAT THTEHLI] %Jr x = f(t) & o st orar
x(0) = £(0) = 0 F FF= T =TT FiA-FAT &

0 for 0<t<rt
G(t,7) = {sin t—1) for: b

o =} f(t) = S(t) (ETEATES AT T ) BT AT ATFAT
TAHTHTT T ZA 2

www.FirstRanker.com
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1—sint

802437854.
1 —rcost

802437855.
cos?t —1

802437856.

2 .
“‘—”’) _2Y _ oY with the
dx

The solution of the differential equation ( T
boundary conditions y(0) = 0 and y'(0) = —1, is

X

—ln(§+x—|—1)

802437857.

—x1n(e + x)
802437858.

—xe ¥’
802437859.

XX+ 1)e™
802437860.
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THATHT WTaaet y(0) = 0 47T y'(0) = —1 F ATT TTFoAT THIFI

d},)z dy _ 5
=) —==eYFTEAL
(dx dx? e R

—ln(§+x+1)

802437857.

—xIn(e + x)
802437858.

—xe™*"
802437859.

—x(x+1)e™™
802437860.

If we take the nuclear spin [ into account, the total angular

momentum is F = L+ S + I, where L and § are the orbital and spin
angular momenta of the electron. The Hamiltonian of the hydrogen
atom is corrected by the additional interaction A K [E + §), where

A = 0 is a constant. The total angular momentum quantum number
F of the p-orbital state with the lowest energy is

ja ]

802437861. )
www.FirstRanker.com
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1
802437862.
1/2
802437863.
3/2
802437864.

TE TR =0T [ T AATTATE 3 A7 FoT T FATE =L+ S+ 1
FET L 79T S FET 97 T H0MT T 21 FE A THT] FT 2 ey
it afafrm e B AT (L + ) & st P sman 2, 781 4> 0
TR | p-F4 § 00 S| AACAT H T FI0T T FATEH AT F 2

802437861.
1
802437862.
1/2
802437863.
3/2
802437864.

www.FirstRanker.com
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The absorption lines arising from pure rotational effects of HCI are
observed at 83.03 cm™' 103.73cm™", 124.30 cm™', 145.03 cm~" and
165.51 em™'. The moment of inertia of the HCI molecule is (take

2 —56x107* kg-m)

2T

1.1 X 107*® kg-m?
802437865.

2.8 X 107*7 kg-m?2
802437866.

2.8 X 10748 kg-m?2
802437867.

1.1 X 10™*% kg-m?2
802437868.

HCI & S[Z TUTar T97T & FTe0 (e aret sraerr @ 83.03 cm-',
103.73 cm-1, 124.30 cm-', 145.03 cm-! F4T 165.51 cm-" 7% TTE 1T
21 HCl ﬂmmwg(z— = 5.6 X 107* kg-m #TH)

f
nc

1.1 X 10748 kg-m?
802437865.

2.8 X 107*7 kg-m? _
802437866. www.FirstRanker.com
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2.8 X 10748 kg-m?2
802437867.

1.1 X 10™*% kg-m?2
802437868.

The energies of the 3 lowest states of an atom are E, = —14 &V,
E, = -9eVand E, = —7 eV. The Einstein coefficients are 4,, = 3 X
10%s™, A4,,=12x10%s7" and 4,,=8x10"s"'. If a large
number of atoms are in the energy level E,, the mean radiative
lifetime of this excited state is

8.3x107°s
8024378609.
—8
802437870. La Al +s
—8
802437871. Lokt
12 e
802437872.
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TAT E, = —7 eV gl AEERA TNF Ayp =3 X 108578, Ay = 12 X
108 s7* 74T A,, = 8 X 107 571 g1 F(E TLATV[AT T TSI HEAT HIAT Fa7

E, W 2, A1 28 Seaford st % fory arey fafoft sfta %1 3

83 x107°s
802437860.
—8
802437870, L X 107°s
—8
802437877, 02 X107
1:2 %107% 8
802437872.

Two voltmeters A and B with internal resistances 2 MQ and 0.1 kQ
are used to measure the voltage drops V, and Vg, respectively,
across the resistor R in the circuit shown below.

10041 R = 1004

20V s

1500 2000

The ratio V;/V5 is

www.FirstRanker.com
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802437874. L
802437875.
2
802437876.

e = § wefdt vy |, gfaerdt R 7% Fieear-Tm /e F o

AT TTavrdt 2 MQ F97 0.1 kQ =70 27 T8I A F47 B F7 ITI1T

FIA T, FHL: V, TAT Vg THT 7T 2

100 R = 10041

—

20V——

1500 20010

EREIE] VA/’VB%:

0.58
802437873,

802437874. L

www.FirstRanker.com
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2
802437876.

The [-V characteristics of the diode D in the circuit below is given

by
av
= (eksT — 1)

where [_ is the reverse saturation current, v is the voltage across
the diode and T is the absolute temperature.

D
g
™
R
Vin it I
Vouc

If the input voltage is V;,,, then the output voltage V,,,; is

IsRIn (£ 4+ 1)

kgT
802437877.

1 q(Vin HSR))
“kpT ln( -
802437878.

802437879. www.FirstRanker.com
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5

—ikBTln (% + 1)

802437880.

AT gsT= D F [V 797

qV
I=1, (eksT . 1)

www.FirstRanker.com

T 30 A9 2, WET [, SR Aq0H o1, v TS & &7 Al % 879 Jread]

TAT T T3H q19 2

R
ﬁn S
l’::rut

Ff% FrAforg Tz v, £ 79 A A v, §

) qVin )
IR In (kBT +1
802437877.
ik T 11’1 (Q(V['n +ISR))
q B kgT
802437878.

L {—V"” + 1}
—np
I.R .
802437879. 4 g www.FirstRanker.com
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Yin 1)

IR

1
——F(BTln(
802437880.

A rod pivoted at one end is rotating clockwise 25 times a second in
a plane. A video camera which records at a rate of 30 frames per
second is used to film the motion. To someone watching the video,
the apparent motion of the rod will seem to be

10 rotations per second in the clockwise direction
802437881,

10 rotations per second in the anticlockwise direction
802437882.

o rotations per second in the clockwise direction
802437883.

5 rotations per second in the anticlockwise direction
802437884.
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T39TT & T 721 21 T8 AAETE % (Hesia & (o7 30 W 9T 758 &7 57

Tt AT

FTAOTAAT (59T § 10 =OT 9 7%

802437881.

FTHRTAAT (29T | 10 0T T 7o

802437882.

AT fRem ® 5 guiw af7 A%

802437883.

TTATIAT (29T § 5 0T Wi TS

802437884.

In the circuit shown below, the gain of the op-amp in the middle of
its bandwidth is 10°. A sinusoidal voltage with angular frequency
w = 100 rad/s is applied to the input of the op-amp.

R::u = 4#9
M\
C = ouf
Pin —”I.,i'l.l'l(—| |_
B =2k — Vout

The phase difference between the input and the output voltage is

www.FirstRanker.com
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3m/4
802437886.

/2
802437887.

I
802437888.

= = ® wafda TTT § A0 wa=w (op-amp) # F AT A2
% HET | @red (gain in the middle of its bandwidth) 108 21 Z% ==er

T7 @ = 100 rad/s THT FT FOF AT TTAT FATTHT FTe2dT & T

R, =4 ki

=ik

Vin
H| - .J.Jt” Vaut

T (A9 77 ATezar F47 79a 7% TrezdT § Feias g

Er/4
802437885.

3m/4
802437886.
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T
802437888.

Charged pions 7~ decay to muons = and anti-muon neutrinos v,,:

m~ - u +v,. Take the rest masses of a muon and a pion to be 105
MeV and 140 MeV, respectively. The probability that the

measurement of the muon spin along the direction of its momentum
is positive, is closest to

0.5
802437889.

0.75
802437890.

1
802437891,

0
802437892,
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20T o u +7, | PR FAT 9@ F AT g w6 105 MeV

TAT 140 MeV FTH| FT7 Ha &7 R4 § TIS(F &7 T=HF/ /9T F00 A7
TAFT AT 214 A ATAFaT (5o & TR 2

0.5
802437889.

.13
802437890.

802437891.

802437892.

The binding energy B of a nucleus is approximated by the formula

B = ;A — a,A%? — 372473 —q,(A—22)%47* where Z is the
atomic number and 4 is the mass number of the nucleus. If = ~ 30,

asz

the atomic number Z for naturally stable isobars (constant value of
A)is

304
60+A2/3
802437893.
204
I0FAES
802437894,
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TF ATF HT F9T ST B F AT

B = aq,A— a,A* — aq,Z2A7? —q, (A - 2Z)?A7' §,

SET Z TEATY] FHIF AT A AW 74T 21 A ?g 30 27 AT TTF A
3
T A7 BT ARAT S T (A % g wm) w T s 2 €
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The magnetic moments of a proton and a neutron are 2.792 i, and
—1.913 uy, where uy is the nucleon magnetic moment. The values
of the magnetic moments of the mirror nuclei 3F,, and IiNe,,
respectively, in the Shell model, are closest to

23.652 ty and —18.873 uy

802437897.

26.283 uy and —16.983 iy
802437898,

—2.628 uy and 1.887 uy
802437899.

2.628 and —1.887 u
802437900. K N

TTEIH AT 72T & Faed a0 2.792 py F47 —1.913 py 8, &7 py

SIS FTET 9T 2| 9 A2 (shell model) F HATE T ATT9E
13F 10 TAT 1oNeg % Faai T Aot waer: 77 & FtTaw g

23.652 uy TAT —18.873 uy
802437897.
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802437899,
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