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Solution
Full Length Test

Ans. 1: (d)
Solution: Let the four digit number be ‘aaab’ or *baaa’

Since the number has to be a multiple of 9, therefore 3a+b should be either 9,18,27 .

Case |: 3a+b

Possible cases are
(1116, 6111,2223,3222,3330, 9000)
Case ll: 3a+b =18
Possible cases are
(3339,9333, 4446, 6444,5553, 3555, 6660)
Case lll: 3a+b=27
Possible cases are
(6669,9666,8883,3888, 7776,6777,9990)
Hence the total number of required numbers =20
Ans. 2: (b)
Solution: Let A and A, be the areas of trapeziums AEDF and EBCF respectively. Let h be

the common heights of these trapeziums.

A

D

Given, AB =20cm, AE =3cm
Therefore,
EB=20-3=17cm
DC = AB=20cm
FC =20-DF

A =%x(AE+DF)xh:%x(3+ DF)xh

A, :%x(FC+EB)xh:%x(20—DF +17)><h

From the question

A=A
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1 20—-DF +17)xh
2

:%x(3+ DF)xh:

—3+DF =37-DF
= 2DF =34 = DF =17cm
Ans. 3: (c)
Solution: 6x7+5x6=42+30=72
7x8+4x5=56+20=76
8x9+2x3=72+6=78
Ans. 4: (a)
Solution: B lives on top floor. Since D lives between B and F. D will be just below B and

just above F . Since there are two persons between F and G . Hence the position of G will be

second from bottom combining two statements (a)'. There is exactly one person between C and

E'and (b). E and A live on successive floors we can say that C lives on bottom floor, E

lives on third floor and A lives on fourth floor.
Ans. 5: (d)
Solution: 35

There are 8 ways to fill the place after “*5°. The next place can filled in 7 way and the
next place can be filled in 6 way. The last place can be filled in 5 ways.
Hence total numbers of telephone numbers
=8x7x6x5=1680
Ans. 6: (b)
Solution: Let us denote the cost price and the selling price by CP and SP respectively.
From the question
18,000-CP =CP -16,800

— 2(CP)=18,000+16,800 = 34,800 = CP =17, 400

Hence in order to make a profit of 25% , the watch should be sold for

17,400 x 125 _ =21,750
100

Ans. 7: (d)
Solution: A leap year has 52 weeks and 2 days. In order to ensure that there are exactly 52
Sundays, none of the last two days should be a Sunday. Hence the problem reduces to ‘“What is

the probability that none of the last two days is a Sunday’.
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Sample space
={(Sun,Mon),(Mon,Tue),
(Tue,Wed),(Wed,Thus),(Thus,Fri), (Fri,Sat), (Sat,Sun )}

Out of these 7 outcomes 5 outcomes are favorable to the required event.

Hence required probability = ;

Ans. 8: (b)
Solution: Let initially there be 2x,3x and 5x students in the three classes. Also suppose that
after increase the number of students in the there classes becomes 4y,5y and 7y.
From the question
2X+20=4y n
3x+20=>5y (D)}
5x+20=7y (

Solving these equations we obtain

x=y=10
Therefore, total number of students before increases = 2x+3x+5x=10x =10x10 =100

Ans. 9: (c)

Solution:

Area of each circle = 7z(6)2 =3677cm?

Hence, area of sector ACD = area of sector

2
BCD = 36”60m =67cm?

Now consider the left circle. Triangle ACD is an equilateral triangle.
Area of triangle ACD

Area of region x =67z —9v/3

Hence total area of the shaded region
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=2(9V3)-2(67-9v3)

—18V3-127+183 =363 127
Ans. 10: (b)

Solution: Since they walk in opposite directions their relative speed is 2+3 =15 rounds per hour.
Therefore, they cross each other 5 times in 1 hour and 2 times in % hour.

Time duration from 8 AM to 9:30 AM =1.5 hour.

Hence the cross 7 times before 9:30 AM .
Ans. 11: (d)
Solution: Total number of days in a leap year =366. In 52 complete weeks each day will occur
once. This means during these 52 weeks there will be 52 Saturdays and 52 Sundays. Since

every second Saturday and every fourth Saturday is a holiday, hence there will be 5—22=26

Saturdays which are holiday.
Hence total number of holidays during 52 complete weeks =26 +52 =78
The 365" day will be Friday and 366" day is a Saturday. Since 366" day is not second
Saturday. Hence this will not be a holiday. Total holidays during the leap year =78
Total working days =366 — 78 = 288
Ans. 12: (b)
Solution: The hour hand moves at 0-5° per minute.
The minute hand moves at 6° per minute.

The angle between minute hand and our hand should be 180° in our case.

Suppose they coincide for the first time after t minutes (Assuming that both the hour
hand and minute hand point towards the “12° mark initially).

Hence, 6t —0-5t =180°

5.5t =180° = t = 200

Hence they will first coincide after % minutes

Hence in one day (= 720 minutes) they will coin coincide

720 times =22 times.
360/11
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Ans. 13: (c)
Solution: After meting the ratio of copper to nickel =5:11
Hence amount of copper in the final alloy

=20x£=§kg
16 4

Amount of nickel in the final mixture

=20XE=§kg
16 4

Let the amount of copper and nickel in the first bar be 2x and 5x and in the second bar 3y and
5y respectively, then

2x+3y:27f5

= 8x+12y =25

Also, 5x+5y = %5

=4x+4y=11 (1
Multiplying equation (1) by 2 and subtracting it from equation (1) gives

4y=25-22= y=%

Therefore equation (1) gives

L _l1-4y 11-3
4 4

Hence total weight of first alloy
=2X+5x=7x=7x2=14kg
Ans. 14: (b)

2

Solution: Between 10" and 10° there are two integers 11 and 20 such that the sum of their digits
is 2.
Between 10° and 10° there are three integers 110,101 and 200 such that their digit sumis 2.

We can generalize this and say that between 10" and 10", there are (n+1) integers whose digit

sumis 2.

Hence between 10° and 10" there are 7 positive integers such that the sun of their digits is 2.
Ans. 15: (a)
Solution: Let us say that students have weights a,b,c,d and e. We assumes that the weights of

students form nondecreasing sequence.
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From the question
a+b+c+d =160
and, b+c+d+e=180
The total weight of the students can be written in the following ways
(a) 160+e or, (b) 180+a
Hence e is 20 more than a
The highest possible average. This will occur when a=b=c=d =40 and e =60
Hence the highest possible average of class
_160+60 _ 44
The least possible value of e will give the minimum possible average. In this case
b=c=d=e=45and a=25
Hence minimum possible average
180+25
-5
Hence the difference between maximum possible average and minimum possible average
=44-41=3kg

=41

Ans. 16: (b)
Solution: The volume of larger cube =5° =125¢cm?
Volume of each smaller cubes =1° =1cm?
Hence there will be 125 smaller cubes.
Surface area of larger cube = 6-5* =150cm®
Total surface area of smaller cubes 125-6 = 750cm?

Surface area of larger cube 150 1

Hence, = =
Total surface area of smaller cube 750 5

Hence the required ratio =1:5

Ans. 17: (d)
Solution: The percentage increase in 1996.
T

Percentage in 1997 = 604_040 %100 =50%

Percentage increase in 2001= 755_050 x100 = 50%

Percentage increase in 2002 = 807_575 100 = 230 %

Hence percentage increase in 1996 as compared to previous year is maximum.
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Ans. 18: (c)
Solution: At t =4s, the velocity of first stone is v, =98—(9-8)x4 =98-39-2=58-8m/s.
At t =4s, the velocity of second stone =0—(9-8)x4=-39-2m/s
Hence relative speed =|v, —v,|=|v, - V|
=|58-8—(-39-2)| =98m/s

Ans. 19: (c)

Solution: All Dictionaries are books but no Book is a Printer. Similarly no Dictionaries is a
printer.

Ans. 20: (d)

Solution: The situation of the problem is shown below in the figure. Hence the distance DI is

V22 +3 =J4+9 =13m

Ans. 21: (d)
O = =1 AL 1 . WPEN F5;
Solution: - E/=E, and D, =D, = gE, =¢,E, :>F=_
2 &
=E; >E/ :‘EZ‘>‘E1‘ e > e,

|
D =D/ and D! =E!, Dl = 5, El > 2 =&
2 &

:>D2<Dl”:>‘f)2‘<‘f)l‘ .S
Ans. 22: (c)

—E, /KT

Solution: z=Xexp(-E, /kT) = <E>=£2Ene
Z7

Cv:@ :_alnz<E>+ 12
OT |\ oT KT

(E®)

1

Thus, C, =—;
KT

2\ _/E\2 _i 2
(ED=(B))=Cy =77 (AE)
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Ans. 23: (a)

2
Solution: dy_y_:d_é/:%
dx X X

y

=-—=Inx+C’
y

)/(1)=1:>—%=In1+C’:>C’=—1:>—£:Inx—1:>y=1 T as x— 0, y blows up
y X

Ans. 24: (b)
Solution: If A=(p,—bx)is conserved then Poisson bracket [ p, —bx,H]=0

and [p, ~bx, H]=(p, +ax)(-b-a)=0=h=-a
Ans. 25: (a)

; a i (7a’® Ll
Solution: B x27r—=y, —| — | = B, =2
' 2 o ﬁaz( 4 ] ' 47za

B, x27(2a) = :>BZ=4'U_0:jl
V3

Thus B =1

2
Ans. 26: (b)
Solution: v (r,0,¢) = 1 e%a
8ra’

27

(1) = [[[w wridrsinodadg =[] [ e*r*sinodrdaay -
00

8ra®

=3(2a)’ =12a’

one can compare the wave function of hydrogen atom with Bohr radius a, =2a
most probable distance,

L =0,r, =2a,
dr

Ans. 27: (c)

Solution: | = fc 23|n z
-7

pole 27— 7=0=>2="2

Residue at z =% | z | =250 it will be lies within the contour

=% (taking imaginary part); Residue =
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Ans. 28: (b)

Solution: d_S
dt

Ans. 29: (d)
Solution:

If the path difference O'P,—O'P, :%

The minima of the interference pattern produced by O will fall on the maxima produced by O’

2 1/2 2
Now OP, =|d?+[248] | ~qst(D,2
2" 2 2d\2 " 2

2 1/2 2
OP = d2+(9—ij zd+i[9—ij
2 2 2d\2 2

= O0'P,-0P ~ % (-d>>b,a)

Thus i:a—b: d=—
2 2 A

Ans. 30: (a)

Solution:

Fy

ho
2

Figure: Plot of F verses

_ Nnw

F +NKT In(1—-e™"")

Case 1: Now, if kT 50=¢e"'" 50=F %?
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h[ H]_ [LZ,Cap+,Bmc}

dstz =c[xpy,ax px]—c[ypx,ay py] =Tl—hc[pyax - pxay]=c[pyax — pxay]
Ans. 32: (b)
Solution: y = E sin (27 fit).

The Fourier transform is:

F(y)=228(f +1)]-a[f - 1,]

In Fourier space f = f, ,3\:%.
Ans. 33: (c)

Solution: @* = Bk +ak®

do _ f+3ak’
20

1)

divide (1) and (2)

do/dk _p+3ak’ 1
w(w/k) 20 [ +ak®

.do
" dk

_@
k

= 2(f+ak’)=f+3ak* = fp=ak’ :k=\ﬁ

(24

Ans. 34: (b)

Solution: E} =0,E; =0,E; =— and B, =0,B, =0,B, =0
)

E =E. =0, Ey=y(E;+vB;)=ygE, = y(E;-vB) )= Z’
0
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Ans. 35: (c)

al4

Solution: E; = | H,g;g,dx
0

al4 al4
AV = jvogsinz(@jdx gV0 I E{1—cosﬂ}dx
o a a a g2 a

’V°[4

Ans. 36: (a)

Solution: p= Z—F = wqcot27Q
q

p-_F_ wq*rcoec®27Q

Q
/ P 1 / P . . . :
Put g=,/—.———=,/—sin27Q inequation (1) one will get
7w coesc2zQ W

p=a),/i. cot2zQ =‘/wp.c052;zQ :ﬂzltanZnQ
7w €0esc2zQ V4 P o

Ans. 37: (a)

Solution: It is voltage doublers circuit in which C, will be charged to maximum value input that

is 1V .
So v(t)=(coswt —1) according to KVL .

Ans. 38: (b)

Solution: tan(ka+4&,) :{

1 oy, |
+
tan(ka)  kn?

If the incident particles have small velocities, ka <1, we have

tan(ka)=ka and tan(ka+d,)=tan(d,).

ka - 1 k*a’
———— = sin’g, = = 7
1+2mValh 14 k2a2+(1+2mvoa/h2)

tan’ &,

tan g, =

2

Ar

. 4ra
0y =—SiN* &, =
k

k*a® +(1+ 2mV0a/hZ)2
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Ans. 39: (c)

Solution: f (k)=

Iodx e (a3 (x)+ 5'(x) + 76" (X))

a6(x)e‘kxdx:a:>T,65’( e™dx = ,B{ "5 (x ‘ J'lke'kxé X) dx

[0

Ans. 40: (d)

eikxdx — _ykz

3NKT

:>kT=32
3N

3N/2,,N
Solution: z =£2ﬂka) v and U

hZ
_(47sz j‘*”’z\ﬂ
3h°N [N

Ans. 41: (a)

Solution: e Be™* =B +[A,B]+

X(t)=X{1

X (t)=X coswt+iPsin wt
M

Ans. 42: (b)

Solution: 1. =1, +1; =(8+1)1,

KVL in input loop gives,
Voe =Vee  20-07

Re +(S+1)R. 430K +51x1K

l. =B =50x40uA =2000uA=2mA

V. =Ve — IR, =20-2mAx 2K

Ans. 43: (c)

=1, =40uA

B =

'k Ny 3° nk
omr2 ' o mr® ™t
m’e’r*  nk )
= 3 = rn+l =0 X
mr

Solution: V, =

1 —(n+2)/
J=mr’w — = wxr (n+2)/2
r

n+2

L_(2) g
T, R

n
—+1
=Tor?

Physics by fiziks

= -ipk
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Ans. 44: (c)

Solution: dx 2401-x* = dx - =2dt sintx=2t+c

dt V1-x
x=0,t=0 s0,c=0

X =sin 2t (x should not be greater than 1 at x =1)

1=sin2t sinZ =sin2t, t="
2 4

S0, X =sin 2t Ost<%

=1 t>2
4

Ans. 45: (d)

1

=2ms
500Hz

Solution: T :%:

_cdv 3

x1

I =2x10"°x e =30x10°° = | =3mA
Ans. 46: (a)

Solution: d =

1 1 _ Ao _ Ay x2ncli, _C
12 Leu \/Exﬁxz—” Ar Ar 2
) R

Ans. 47: (c)

Solution: For one particle (z)=(z)p+(—sp)(1- p)zyo(Zp—l)z,uo(Z.%—ljz% Where

p:

(1) = (10)" P+ (~110)" (1- ) = 15
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(1) =(u)’ = 18 - 1 (2p-1)° =41 p(1- p),

(Ap) =245,/ p(1-p) Zﬂo,/ 1—— =—#o

Ho

Ans. 48: (d)

0

Solution: Let Fourier series is f (x)= Z ce

inx
n
N=—0

1 ¢~ i
e == (" f(x)e™™d
c, ol (x)e™dx

17 o ik 1 7 in 1 1 —in)x |”*
"ZZL“ i B A )L=7
1 .

=cC, = > (1 ) [e e — e‘”e'“”]——(—

1+in \sinh n
= — — _1
= G (1+n2j T (-1)

) .. sinh
Thus Fourier seriesis  f (x)= il

Let us derive the real Fourier series

.+ (1+in)e™ = (1+in)(cos nx +isin nx) = (cos nx—nsin nx) +i (cos nx +sin nx)

~» n varies from —o to + o, equation (1) has corresponding term with —n instead of n.
Thus

"+ (1=in)e™ =(1-in)(cosnx —isin nx) = (cosnx—nsin nx)—i(cosnx+sin nx)

Let’s add these two expressions;

(1+|n)e'“x+(1 |n) 2(cosnx—nsin nx),

Forn=0, (-1)’ (;‘r—:‘gje‘“ =1

sinh;z sm ﬁi cosnx nsmnx)

Thus, f(x)=
W (X) T n=1 l+n

; (x) 2sinh

ﬁ e (cosx—sin x)+1+122 (cos2x—2sin 2x)—+..}
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Ans. 49: (c)

Solution: L = % Mx2 +%m(>‘<2 + 076 +2(%0 c0s 0) + Mg/ cOS 6.

The equations of motion obtained from varying x and & are
(M +m)x+medcosd-meg*sing =0,
(6+%cos@+gsind=0.
If @ is small, we can use the small — angle approximations, cos@~1-6°/2 and sin@~@.

Keeping only the terms that are first — order in &, we obtain
(M +m)%+med =0,

%+00+96=0.
The first equation expresses momentum conservation. Integrating it twice gives

x=—( me j0+At+B
M +m

The second equation is F =ma in the tangential direction. Eliminating X gives
é+(M +m)§9=o.
M l

Ans. 50: (a)
Solution: For constant potential transition probability

(v Vws)| (Sinz a);ti J

if('):4 hzw?i

att, ==,
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Ans. 51: (c)

Solution: ¢, = IBda .[50 Ldr _’go—”r\:l (ij
zr 7 r

:>|__£d¢3_yolL{ 1 }dr o ILwv
R dt 27R|r+w r|dt 27Rr (r+w)

Ans. 52: (a)
Solution: E = E, + A(Ka)+B(Ka)" +C(Ka)’ + D(Ka)"

oE

d—K—Aa+ZBa K +3Ca’K?*+4Da’K?®

2
and ZKEZ =2Ba’+6Ca’K +12Da*K?

At the bottom of the conduction band, K =0
2
. | OE = 2Ba?
oK ?

K2 o (1.05><10’34 )2

T FEIOK® 2B8 2x6.4x10 °x(3.2x10°)

=8.4x10%kg

. m"_ 8.4x10°%
“m 9.1x10™®
Ans. 53: (d)

=0.092=0.1

W—N— and AL AN
dt

T

In equilibrium condition % =1

=N, =7,W =10”x9x10° =9x10°cm™

N, 3x10°x9x10"

N. = =
o, 9x10°°

=3x10"cm™

Ans. 54: (b)

Solution: plzé,pzzéso Py =1- (; %)=%

PF%’ P,=1/3 and P,=1/6-
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(—In1/2+1/3|n1/3+1/6|n1/6j

( In1-In2)+ (Inl In3)+ 6(Inl—ln6)
S- k{ In2+1In3+1In2+£In3}

2 3 6 6

s=k,|Zmn2+im2+m3+ims
R R R

3In2+In2 2In3+In3 4In2 3In3
=k + =kg| —+—
6 6 6 6

S=kBEIn2+%In3}

Ans. 55: (a)
Solution: Our task is to find u(x,t). The general solution of one dimensional wave equation is

given by u(x,t) =Z(Bn cos A t+ B, sin int)sinnTﬁx where B, 's and B ’s are unknowns to be

n=1

determined and A4, =ch7r.

In this problem the initial velocity u, (x,O) is zero, hence all the B, ’s are zero.

B, ’s are the Fourier sine series coefficients of u(x,0).

=—If sm@dx :%Jl.k[x(l—x)]sinnﬂxdx

= ij(x— xz)sin Nz xdx
0

Let us evaluate the two integrals separately

18 n
—XCOSNzX 17 -(-1)
/= "2t +—[cosnzxdx =

0

nz s nz

il
Ixsin nzxdx =
0 Nz

1 2 1 1
) —X“Cos Nz X —CoS Nz X
sz sin nzxdx = {—} —J.2X|:—:| dx
0 0

Nz Nz
1

2
+— | xcos nzxdx
nry,
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1

0

g (cosnz—1)

Hence, —x?)si = 23(cosn7z—1)

Thus,

Foreven n, B, =0

Forodd n, B, = o

3
7Z'

Hence the required solution is

0 0

u(x,t)=> ?kscosnzzt-sin nzx :8—|§zi3cosnntsin nzx , n odd.

n=1 nrz T a1
In the expanded form the solution can be written as

u(x,t)=

T

Ans. 56: (c)

2 2
Solution: Guided velocity v, =c 1—[%} =3x10° 1—(%) =1.29x10®ms

Sr=2 o 20 Haons,
v, 1.29x10

Ans. 57: (c)

Solution: Take the angle @ between the thin tube and fixed horizontal line through the pivot and
the distance r of the centre of mass of the thin rod from the pivot of the tube, as shown in
figure, as the generalized coordinates. We have

T=1M(f2+r292)+iMI292. V=0
2 24

and the Lagrangian L = v (r2+ r29'2)+i M126?
2 24

MI260

oL | d= o

Po 00 12

o = Mrom +
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Ans. 58: (c)
Solution: Case I: Four steps in X - axis
Two steps in +x and two steps in —x

. 1Y(1) 6
. probability =* CZX(Z) (Zj =

Case Il: Four steps in y - axis
Two steps in +y and two steps in —y
. 1V(1Y 6
. probability = ¢ x T | = | [ = | =—¢
probabitty = ¢ (1 | 1] -
Case 3: Two steps in +x and two steps in —y axis
= One step in each +x,—X,+y & -y

4

. 1)*
. probability = %, x <, (Z) -

. Answer =g=i
4" 16

Ans. 59: (c)
Solution: V (r)=kr? ,Trial wave function, y = S|

3/2 \/_

Normalising, v, |A| 4nje‘2“rr dr=1=4r |A| (2 ) -
(04

—ar? ;Tzz+§§}(e“”z)r2dr

B 1( 1 5/23 3/2\/—
iia Dlacsms =
¥ 2(205) 4\/; 2 [205) 2

8\ 2«

3 [z 3 [x]|__
_8 20 4\ 2a

27h* (20{ jm 3 |z

N 20\ % o 2a Y’
ow, {V) Ar| == Ir kre?“"dr = 47| — —k 2

z 7) 2 (2a)

Physics by fiziks

- =)

27h° 3 2a
X — X ——

m 8 ~«
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2
From equation (1)§ L

_L
2

E f—t b
(272_)1/2 a]_/z (272_)1/2 a]_/z (272_)1/2

Ans. 60: (c)

Solution: Heat capacity is defined as C, = AT + BT

4
where A=§Nk,§i and B =227 Bis
2 °E, 5 g
Thusi—i——GeV—E—E
A E. 4V 4 2

3 2k 3k
<E>—§

and —X=—"=
B, 65

y

B & (3203

@j =(17) =48
Ans. 61: (d)

Solution: The electric field is E(r,t) =

Ans. 62: (c)

Solution: (i) A™ —» p+7z"
uwu—uud+ud =  uu—ud+d
(i) 2" >n+7x"
uus »uud +0d = ds—>ud+d
(iii) ¥ > n+x
dds »udd+ud = ds—ud+0U
(V) A" >n+7
ddd »udd+ud = dd—>ud+U
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Ans. 63: (d)

Solution: & =aX and

s

X
b =T ————~
’ a1'(a2

Area of the first Brillouin zone =[b, xb, | = 27[(

alVa

Ar j_ 87’
\/3a?

Ans. 64: (b)

Solution:

Xy
2

1
6

D x=2 D xy=9

Now, a = any—nEszy _ 3><9—2><22 :5:0.82
nZx’ —(Zx) 3x14-2> 28

9 23
_Zy-azx "o~
n 3
y=ax+b
y =0.82x+0.26

Ans. 65: (c)

b

Solution: V, = AV, sin ot = d(;f = AV, wcos ot

&

= SR =AV w=A-27fV,

max

- 20log,, A=40 = A=100

-6
v =R 1/10 _ 1 00796 vV =V_=79.6 mv

"TA27f.  100x27x20x10° 4z
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Ans. 66: (a)

Solution: =% = ) (J +1) = 6(6+1) =4_2:
E, J'(3"+1) 4(4+1) 20

= E, =2.1xE, =2.1x148 = 310keV
Ans. 67: (a)

- dP L L dP (a-bT)dT
Solution: — = ~ ==~ J _
dT T(V,-V) TV, P R

T2

T2 1
— | |=
2 R

ool (23]

Ans. 68: (c)

(o
dt

&
dt J,

= (Ty,), =142.9 hours

Solution: Branching ratio =

Ans. 69: (c)
Solution: Number of laser modes in the cavity of volume V is

AL

N =82V =5 =87(2x1072) _05x107
2

- =4.45x10"
(6.893x107)

Ans. 70: (b)

Solution: V, = % =13.2=13

Binary equivalent =1101
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Ans. 71: (a)
Solution: Taking origin at 0-65,h=0-01 and x=0-6538

~ 0-6538-0-65
0-01

The difference table is
x| P 10’y | 10'Ay
76349

38

0-63 6270463

75394

0-64 6345857

74435

0-65 6420292

73473

0-66 6493765

72510

0-67 6566275

71545

0-68 6637820

Using Gauss’s forward interpolation formula

L(php(p-1)
3!

Ay =1+..

107 y,38 = 6420292 + (0-38)(73473) + (0-38)(0-38-1)

(~962) +-- = 6448325

.Y,38 =0-6448325
Ans. 72: (a)
Solution: ¥ =2B(J +1)=2B(3+1)=8B, =83.03cm™
= B, =10.38 [For *HCI* molecule]
_1x35

35
= amu = —amu
1+35 36

For "HCI* : 1,

1x37 37
= amu =—amu

For 'HCI¥ :
He =137 38
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Since E:i: B, =4y B, :§x§x10 38
36 37

B 4 Hy
B, =10.36cm™
The shift in the spectral line =8B, -8B, =8(B, - B, )
—8(10.38-10.36) = 0.16cm ™
Ans. 73: (b)

Solution: Probability K¢0|¢1>‘2'¢0 |2 cos® ¢ = 2 cos ™

Lo L™ VoL aL
Since the wall of box are moved suddenly then

Probability = ‘.[ \/7\/7005”)( COS X 1y |J_1 L/2 2C0S 7 L COSAX 1o

‘ L2 L

2
\/_ L cos(gﬂ—xj cos[ )dx :>—2~£[2—Lsin +
L 2 -L/2 2L 2L L 2|3x 2L

2
J_12|_ 3 ) Dok 4 %
sin—+sin— |+ —| sin—=+sin = =
4 4 4 4

L 2|37 T

Ans. 74: (b)
Solution: (a) We know the invariant formula:
Cztl,Z - Xizz = Cztlzz - X122

in frame K'both events occur at same point then x;, =0 then
c’t], = ¢’ —(x, —x, ) =c?(t, —t, )" —(x, =%, )
=(ct, —ct, ) —(x, —x, ) =(6-1) —(5-2)° =16

16

(3x10° Y

LB ~1.3x10%s=13ns
0

12 _
t12 —

Ans. 75: (c)

Solution: g—;: 0= F=-2aM +6bM°=0= F=2M(-a+3bM*)=0= M ==(a/3b)"*
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