fiziks
LISIK2

fiziks

Institute for NET/JRF, GATE, IIT-JAM, M.Sc. Entrance, JEST, TIFR and GRE in Physics

Solution

Full Length Test — 01 (December 2017)

24-11-2017
Ans. 1: (a)

Solution: log =%+ Iogg: log(a+b)=1log(a+b)=log (%xgj =log1l

So, a+b=1
Ans. 2: (©)
Solution: Area to be plastered =2 (length + breath) x height + (length x breath)

=2(25+12)x16+(25x12)m? = (444+300)m? = 744m’

.. Cost of plastering = Rs. [744x%j = Rs.558

Ans. 3: (b)
Solution: Time from 7A.M t04:15P.M =9 hrs 15 minutes :% hrs.
3 minutes 5 second of this clock =3 minutes of a correct clock.

:i hrs of this clock = i hrs of the correct clock.
720 20

:>£ hrs of this clock = i><E><z hrs of the correct clock
4 20 37 4

=9 hrs of the correct clock.
.. The correct time is 9 hrs after 7A.M i.e. 4P.M.

Ans. 4: (d)

Solution: We may have in the committee: (3 men and 2 women) or (4 men and 1 woman) or (5
men) only.

~. Required number =(7C,x6C,)+(7C, x6C,)+7C, number of ways.

X

3x2x1 2x1

=(7X6X5 6X5J+(7checl)+(7cz)
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=525+(7X6X5x6J+(7X6] —525+210+ 21 =756

3x2x1 2%
Ans. 5:(b)

: , , 1 1

Solution: A’stwo day’swork =| —x2 |=—,

20 10
(A+B+C)’slday’swork:(i+i+i]:i
20 30 60) 10

Work done in 3 days = i+i =l.

10 10) 5

Now, % work is done in 3 days

.. whole work will be done in 3x5=15 days.

Ans. 6: ()
Solution: To reach the winning post A will have to cover a distance of (500m—140m), i.e.

360m. While, A cover 3m, B covers 4m.
While A covers 360m, B covers (%xBGOJm =480m.

Thus, when A reaches the winning post, B covers 480m and therefore, remains
20 m behind.
- Awinsby 20m.

Ans. 7: (d)
Solution: Average of 20 numbers =0

- Sum of 20 numbers (0x20)=0
It is quite possible that 19 of these numbers may be positive and their sum is a then 20"
number is (-a).

Ans. 8: (c)

Solution: Let the number of students in rooms A and B be x and y respectively.

Then, x-10=y+10=x-y=20 Q)
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And, x+20=2x(y—-20)=x-2y=60 (ii)
Solving (i) and (ii), we get:
x =100,y =80

Hence, the number of students in room A=100.
Ans. 9: (a)

Solution: Let x be the number of people with both high blood pressure and high level of

cholesterol. Hence, (15—x) will be the number of people with high blood pressure only

and (25—x) will be the number of people with high level of cholesterol only. It is clear
from the question that the total number of people with high blood pressure only, with
high level of cholesterol only and with both is equal to 30.
Hence, (15— x)+(25—x)+x=300r x=10

Ans. 10: (a)

Solution: This is just a counting question. We know that the sum of two sides of a triangle is
greater than the third one.

Let us assume that the sides of triangle, a<b <c, when
a=1, possible triangle 1,7,7

a=2, possible triangle 2,6,7

a =3, possible triangles 3,6,6 and3,5,7

a=4, possible triangles 4,4,7 and4,5,6

a=>5, possible triangle is 5,5,5

There are total 7 triangles possible
Ans. 11: (d)

Solution: Let the speed of Deepti be 9S steps per second. Speed of Pavitra would be 16 S steps
per second. Let the speed of escalator be x steps per second.

Hence, (9S + X)xﬂ =(16S + x)><ﬂ
9S 16S

On solving we get:

x=12S , and so, number of steps =70.
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Ans. 12: (c)
Solution: As the numbers are co-prime, they contain only 1 as the common factor, also the given
two products have the middle number in common.

So, middle number = H.C.F of 551 and 1073 =29, first number %:19, third number

_ (1073) _37.
29

~. Required sum =(19+29+37)=85.

Ans. 13: (¢)

Solution: Average of a,b and c=20,s0 a+b+c=60.As, a<b<c and their median =a+11,
so, b=a+11.
Theoretically, the least value of ¢ iswhen c=D.

Therefore, a+(a+11)+(a+11)=60, (b and c are equal and b, the median, is a+11)

or 3a=380ra=12.66s0o b=c=12.66+11=23.66.
However, we know that these numbers are all integers. Therefore, a,b and ¢ can not take

these values. So, the least value for ¢ with this constraint is not likely to be when c=b.

Letusincrement c by 1. Let c=b+1.

In this scenario, a+(a+11)+(a+12)=60 or 3a=37.

The value of the numbers is not an integer in this scenario as well. Let us increment c
againby lie.,c=b+2.

Now, a+(a+11)+(a+13)=60or 3a=36 or a=12. If a=12, b=23 and ¢ =25.

The least value for ¢, which satisfies all these conditions is 25.

Ans. 14: (d)
Solution: Prakash

Lalit Deepa

Priti Pankaj

Mukesh
Hence, Lalit is sitting right to Prakash.

H.No. 40-D, Ground Floor, Jia Sarai, Near IIT, Hauz Khas, New Delhi-110016

Phone: 011-26865455/+91-9871145498
Website: www.physicsbyfiziks.com | Email: fiziks.physics@gmail.com




fiziks
LISIK2

fiziks

Institute for NET/JRF, GATE, IIT-JAM, M.Sc. Entrance, JEST, TIFR and GRE in Physics

Ans. 15: (d)
Solution: At 4°0 clock, the hands of the watch are 20 minutes spaces apart. To be in opposite

directions, they must be 30 minute spaces apart.

12
Minute hand must gain 50 minute spaces. 55 minute spaces 11 1
2

are gained in 60 minute. 50 minute spaces are gained in o 3
60 6 . . . 6 .
— x50 =54— minute. Required time =54— minute past 4. 8 4
55 11 11 d

! 6

Ans. 16: (a)

Solution: Join OE and OD . Internal angle of regular pentagon =108°, ZEAB = Z/EDC =108°
Z0OAB =60°, /EAO =48°, AO=0B = AB, as the triangle is equilateral, AB = AE, as
this is a regular pentagon.

Triangle AEO is an isosceles AO = EA D
Let Z/AEO = ZAOE = x, in triangle AEO, E ‘ C
ZOAE +2x=180° or 48° + 2x =180° VA
or 2x =132° = x = 66°
Ans. 17: (a)
Solution: Total number of balls =(2+3+2)=7

Let S be the sample space. Then,

n(5)= Number of ways of drawing 2 balls out of 7

(7x6)
=T <)~ 2

Let E = event of drawing 2 balls, none of which is blue.

.. Number of ways of drawing 2 balls out ot 2+3=5 balls

_5c, =2*% _10
2x1
p()-"(E)_10
n(s) 21
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Ans. 18: (c)
Solution: The first letters are in alphabetical order with a letter skipped in between each segment:

C,E,G,I,K. The second and third letters are repeated and they are also in order with a
skipped letter: M,0,Q,S,U .
Ans. 19: (d)

Solution: Let distance = x km and usual rate =y kmph.

Then, x_x 40
y y+3 60
= 2y(y+3)=9x (i)
and ﬁ—%z%:y(y—z):w (ii)
On dividing (i) by (ii), we get x =40
Ans. 20: (a)

Solution: Milk :gx 20=12 liters

Water =8 liters

If 10 liters of mixture are removed, amount of milk removed =6 liters and amount of
water removed =4 liters.

Remaining milk =12-6 =6 liters,

Remaining water =8—4 =4 liters,

10 liters of pure milk are added. Therefore, total milk =6+10=16 liters. The ratio of

milk and water in the new mixture =16:4 =4:1. If the process is repeated one more time
and 10 liters of mixture are removed, then amount of milk removed = %xlo =8 liters.

Amount of water removed = 2 liters.
Remaining milk =(16-8) =8 liters.
Remaining water= (4-2)=2 liters,
The required ratio of milk and water in the final mixture obtained

:(8+10):2=18:2=9:1
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Ans. 21: (b)
Solution: Taking Laplace transform of both sides of the given differential equation we obtain

[5%Y (5)-sx(0)-x'(0)]+ X (s)=e
where X (s), is the Laplace transform of x(t).

Using the initial conditions we obtain

= (s’ +1)X (s)=1+e"*

1+e® 1 1
= X(s)= = +e°
() s +1 s°+1 (s%lj

Taking the inverse transform gives x(t)=sint+u(t—1)sin(t—1)

Ans. 22: (d)
Solution: The given differential equation in a linear differential equation
2
y_ 2 y =(x +1)3 Integrating factor =e S _ Y = %
dx x+1 (x+1)

1 3 1
Hence =|(x+1 dx +c
I( ) (x+1)2

2
- Y :j(x+1)2dx+c:>y:(x+1)2(XJ;1) +c(x+l)2

Ans. 23: (d)

2X
1+—,—7<x<0
Solution: The given function can be written as f (x) = 2”
1——X,O <X<7T
T
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f (x) can be written as f(x):1¢£|x|, —T<X<rxw
T

For constant function (1) we have a, =1, a,=0, b, =0

n

For [X|-7<x<rm

Vs 2
ao :ljxdle.”_zz
Ty T 2 2

27 2[ xsinnx 1 i 2 [1
a, :_jxcosnxdx == +=cosnx | = a, =——|(cosnz-1)
Ty T n n 0 7T LN

Forevenn, a, =0

L

= (-2)=-—

n?

Forodd n, a 3
T

n

Thus for the function f (x) :1—£|x|
T
2(x
We have a, =1——(—J =0
T\ 2

a,0+0= foreven n

a, :O—E(— 4 j:i forodd n.

2 2
T zn

z°Nn

Hence the Fourier series of f(x) is f(x):i2 Zw: %cosnx
,3,

7T n=135
. . S : : 8 1 1
Putting X =0 in this series we obtain 1= —| 1+ —+—+....
V4 3 5
1 1 7’
St o+ +=—
3 5 8
Ans. 24: (c)
Solution: For calculation eigenvalues, we use
2-4 2 1
1 3-2 1 |=0
1 2 2-A
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= (2-4)[(8-2)(2-2)-2]-2[(2-2)-1]+1[2-(3-2)]|=0
= (2-4)(A*-54+6-2)-2(1-2)+(-1+ 1) =0
= (2-4)(4* -514+4)-2+21-1+4=0

= 21* -101+8-1°+54* -41+31-3=0
= - +71°-111+5=0=1°*-74*+111-5=0
Since the eigenvalues are equal, hence

i(/1—7/12 +11/”t—5) =31°-141+11=0
da

=31*-31-111+11=0 = 31(4-1)-11(1-1)

0

Thus, /1:1—31 or 1=1

Only A =1 satisfy the original equation.

Thus, 4 =1 is a twice repeated eigenvalue.

Third eigenvalue is 4, =(2+3+2)-2=5

Eigenvalues of A®*+21 are
4 =1+21=3, 1, =+21=3 and 4, =5>+2.1=127

Hence, the eigenvalues of B™ are

1 1 1
/11=§'/12 =3 iﬁﬁ

Hence, trace of B™ :1+l+ 1 _254+3 257
3 3 127 381 381

Ans. 25: (a)
2
Solution: H :ax2p+p—+1a)2x2.
2(1+2px) 2
oH . p .
6—p=X=aX2+M:> pZ(X—aXZ)(l+2ﬂX)-
2
L=xP-H =)'(P—aX2P—p——la)2X2-
(1+2px) 2
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= )'(()'(—axz)(1+ 28x)—ax’ ()‘(—axz)(1+ 2/3x) - (X_O;)El)Jr (zll:xz)ﬂx) —%a)zx2

<1+2ﬂx><x—ax2>[x--axz_@_;Xq_%wzxz

(X—ax2)2 1
=(1+2BX)——— =X’
(1+25%)———~3
Ans. 26: (a)
Solution: x; —x; =0
-t =6x10"°
t,—t, =9x107°
v LoV
¢ - =9x10°°
J1I-v2 et | N1-viic?

i ]
t, -t _9x10° — 6x10

-t
J1-v?/c? J1-v?/c?

2
v:\/gc:>4/1—v—2:2/3-
9 G

=9x10°

Ans. 27: (c)
Solution: (1) F(t) = Acosati + Bsin ot ] = x=Acoswt, y=Bsin ot :%z Ccos wt, %:sin wt
XZ y2
jﬁ—i_? =1

Since A= B, the orbit of the particle is an ellipse.

) % =—Awsin oti + Bocosat |
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Speed =‘%‘=a)\/A2 sin” wt + B? cos? wt . Speed is function of time, so it is not a

constant.
dzr 2 o 2 - < 2_’ - .
3) P —Aw” coswti —Bw’ sinwt j =—wr . Force act towards origin.

Ans. 28: (c)
Solution: For n=1 force is linear so angular frequency is constant

For n=2,3,4.. force is non linear so frequency will be dependent on energy as well

amplitude.
Ans. 29: (b)
Solution: The forces acting on the block are shown in figure.
N
I
:usN .~ F
‘ I
f=uN and N =mg mg
F = uMg
ﬂs=i= 15N =0-60.

mg  (2-5kg)(10m/s?)
10m:1a(53)2 :>a=@m/s2 =0-8m/s?
2 25

f=uN=nMg

F-Ma _15N-(2-5kg)(0-8m/s*)
Mg (2-5kg)(10m/s?)

F-uMg=Ma = u, =

Hs|_06 g
M ) 0.52

Ans. 30: (d)
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Solution: r<R,E =0 ; R <r<R,,E, = Ny r>R,, E,=0
2w ey r
2
w=50 Ezdz:ij'R2 /12 —x 2zrldr
2 7 allspace 2 'R 41 I
2 2 2
W_S, 4 J'Rzldr: L . In(R /R?)
| 2 272'6 r 4r €, R, 87 g,
Ans. 31: (c)
Solution: B:ﬂ—OI i+£+1+ ........ l
2\ r n r

n=a,r =nr_,

r=r,=a, r,=2r=2a, r,=3r,=32a, r,=4r,=4.3.2a

:>B:’u—°|(1+1+1+ 1 Fon j

2a 2 32 432
Mol (< 1j
B=fo |y =
a2
Ans. 32: (b)
Solution:d_—_ﬁ S 8=
¥ 4r  eq

-~k ]
o= %

E_o 1) 1 1 _ Ao Ayx27cliy _cC
B, K { (Gﬂm N \/_*/_ Az 8x 87 4
o|e |1+ — ,10

w e
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Ans. 33: (d)
. L By
Solution: Gauge Transformation A'=A+V A, ¢ :¢—E
R _A=—dkerp=vi=tp
or
= A=-2ker’*= or _ 2kae™r?
ot
oA
= ¢'—¢p = —— = —2kae *'r?
-9 o
Ans. 34: (d)
Solution: I =1, cos” @ (Malus Law)
| | [
=1, =?°, I, :?Ocos2 0, I :I?Ocos2 6?><c052(90—6?):|—°sm2 26.
=" Joginego=to3 3 b
8 84 32 11
Ans. 35: (d)
Solution: I, _V _2A 20uA
R, 1
Ans. 36: (a)

. a—-a'
Solution: P =mawhP :x/ma)h( - )
J2i
_ma)h

P2 = T(a2 +a' (2N +1))

<P2>:—mTa)h(<a2>+<a”>—<2N +1))

For any state |n),

(a*)=0,(a™)=0 and (2N +1)=2n+1
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(P*)=(2n +1)mT"’h and (P)=0

Poe =(P2)~(P)" =P, :,/mT“’hm

Ans. 37: (c)

- 2m(V-E) Vv
Solution: T ce  # | where E =ﬁ

For potential A, V=V,

2m Vo
_ Zm(%j _ [2m(3.99Vp)

T, oc € w1\ 10 =>T,oc € "
T, @

ﬁ a e_m

I—A =exp [\/3.9 —~/0 9}

B
Ans. 38: (¢)

Solution:, |¢)=a|n) and |4,)=b|n)+c|m)
(hlg)=1 =a=%1
(l6)=1 =] +[ef =1
<¢1\¢2>=0 —ab=0s0b=0

|c|2 =1 c=+1
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Ans. 39: (a)
Solution: H"'=bx put X =rsincos¢

H'=brsin&cosg.

E = (p|H'|wi ) wy) =

! g e =jz//fH'z//1rzsin¢9drd6?d¢
3
Jrag

0 2r

e T 2
b3 re % rzer'sin2 HdHJ' cosgdg =0
0 0

7d, 9
Ans. 40: (¢)
Ans. 41: (c)
Solution: 1, = Voo Vee 120 goi5man l. =fBl, =1.6mA
R +,6’(RC + RE) 150+100(3+3)
Ans. 42: (c)

Solution: G=U -TS+PV
dG =dU -TdS —SdT + PdV +VdP =TdS — PdV —TdS —SdT + PdV +VdP

dG =-SdT +VdP
(ﬁj =-S and & =V
8T N,P a N,T
Ans. 43: ()

Solution: V, +V, =2V
V, =2V -V,
2PV’ = PV/
PV’ =PV/

PV’ =P(2V -V,Y

. y v, Y
From (i) and (ii), 2 = ( v —Vlj
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\'A 1 V-V, 2V
=0, =—-1
2V -V, 277 \ \'A

21/7 _

2V
V= (1+1/27)

put the value of V, in (i)

Y
2PV’ =P Lﬂ
1+1/2Y7

_2R

27

P (1+1727) = %(u 2"y

Ans. 44: (a)

Solution: For 3 dimensional system. P oc T*

P (TY ‘
P 2T 2 16

Ans. 45: (c)

Solution: The relative percentage uncertainty in the measurement of force is
oF ] ?
2 2
O = — | O
4 (av .

=0 = (—Vj o, Where g, Is the uncertainty in the measurement of volume.

ok _1

- F :V1/3 - _V72/3
3
1 1 1
SO =5 X0y = 57 x19.4 =————=x19.4 = x2x9.7 = o =0.66
v 3(30) 3x(900) 3x9.7
Ans. 46: (a)
Solution: [ X dx

= (X*+1)(x* +4)

20z e xdx N 20z 20z _
Qﬁc(zz+1)(zz+4)_-|.-°° (x2+1)(x2+4) J.r(22+1)(zz+4)h(zz+1)(22+4) 0]
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Polesare z2+1=0 =z’ =-1=z=4/-1
SZ=*i
2+4=0=7"=-4=7=+/-4
S2=12i
z=1i and 2i are inside ¢

. (z-i)z i1
Res(I)_Izlgi](z—i)(z+i)(22+4)_2i><3_g

(z-2i)z 1

Res(21) = !Ln;' (z2 +i)(z—2i)(z+2i) 6

Sum of residues = 0. Hence the value of integral is zero.

Ans. 47: (b)
-1 -1<x<0

Solution: f(T)=+< 1 O<x<1
0 otherwise

1 0 —iwX 1 —iwXx
F[f (T)]:E[J'l—e dx+j0e dx}
_ 1 __ e—ia)x 0 . e—ia)x 1 v 1 _1+eia) . .e—ia) _1
\/ZL —-iw ), \ -io ) x| —iw )
1 [2cosw—2 i |2
“ i, — } =S ;(cosa)—l)

Ans. 48: (a)
Solution: E* = p°c? + m’c”.

For constant force Z—T =F=>P=F=>t= =

M ey (F/m)t |

Ji—u?/c? 1{!:'[)2

mc
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P? = F°x” + 2mc’Fx = Fx+mc? ) — NGk

(Fx+mc? )2 — P2 = m%* which is equation of hyperbola.

Ans. 49: (d)

X2

—Jd _S@k so (a) is wrong

LZ
jxio (l+j dx oL

L 2 -

1
[ 2 (1+ ijdx °
) k

L
Solution: The mass of rod is m = Iﬂo [1+
0

The centre of gravity of the rod is located at X,

Force equation T, + T, =

44L9
3

. oL oL oL 7L 9
and torque equation T, x—=T, x| L— >Tix—=T,x—=T, =T, x—
aueeq l><16 2 ( 16j 1><16 2><16 2 1><7

Putting T, =%T1 in equation, it gives T, +T, =@

16, _4hly_ o _Thlg

7 3 12
T, - 9><T1_9 Thlg _94Lg
7 7 12 12
Ans. 50: (d)
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Solution: (a). 0, = XY,0, = XY,0,=0

(b). 0, = XY,0, = XY,0, =Y

(). 0,=XY,0,=X+Y,0, = XY

(d). 0, = XY,0, = XY,0, = XY + XY =X ®Y (equality comparator)
Ans. 51: (b)

kXZn

Solution: F(x)=—knx*"* = —(;—V =—knx*"t =V = +C

X

\Y

ItisgivenasV =0 as x=0)so c=0 \(
2 20 i

V

H=p—+
2m 2

a):ﬁ:ﬂ:ﬂ or L 1x
0J oH (ZEJ

Time Period T :ﬂ-
OE

where J is Action variable

J=S[>de

J =4T\/2m(E—V (x)dx

ZE 1/2n
a=|2E
)
(%j 1 (%T/Zn
J =4j \/Zm(E—Ekxz”]dn — 4/2mE j
0

0

1—Lx2”dx
2E
Don’t try to solve integration rather try to make E independent.

2E 1/2n 1 k 271n
—42mE (Tj j J1-t2dt Put (Ej X =t
0

2E 1/2n 1 2E %
= 42mE [T) j Ji—t™dt  dx= (Tj dt
0
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1+n
J=c42m — [2”] where ¢ = J.\/l t2" dt

( )l/Zﬂ
dJ 1 (“—“—1} 1 L
T oc—a |(2nE2n oc (k)2n E 20
o2 <) (k)
Ans. 52: (c)
v R, II X RFle/RF+J1
Solution; ~e-— % __FR%c __ @C¢ C.
Vin Zi R+ X { 1 ]
' R+—-——
Jac,
V, -Re/(JwcR+1)  -R joc

Vi (j@R +1)/ joc,  (jooR. +1) (1+ joRG)

\Y/ oCR:
Vol L+ (e, R, \/1+ oRC, )
V, (27r><16><103)(lelOfg)(400x103)
> |— =
Vin \/1+ 47 (16x10°)° (400x10°) (50x 102 ) \/1+ 47% (16x10°)’ (20x10°)° (10x10° )’
V, 1287
> —]=—=
V, | 2.12x20.12
Ans. 53: (d)
Solution: E,  =3.5eV and E;, =1.5eV E(eV)
Band Gap energy of Ga,In_,N isE o« Xx. e
For blue light of wavelength 400nm, the band gap 15
hc 1200 eV.nm !
energy is=—=————=2.0¢V . ' '
Y ™ 600nm oF x=2
35-15 2.0-15
Thus equating slopes we get; = =2x=05=x=0.25
1-0 x-0
Ans. 54: (b)
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Solution: pl:%,pzzéso P, =1- (; é} %

P=2,P,=1/3and P,=1/6-

N |-

S:—kB(%In1/2+1/3|n1/3+1/6ln1/6j-
S:—kb(%(lnl—lnz) 3(Inl In3)+ (Inl—ln6)
S=k [—In2+lln3+—ln2+lln3}

2 3 6

S=k [—In2+iln2+—ln3+—ln3}
2 6

3In2+|n2 2In3+|n3 3

S=k; [zln2+lln3}
3 2

Ans. 55: (b)

Solution: E o p*, where p is momentum

P :E(Ej, where P is pressure
3\V

P s

_m_.

E 3

In problem, E « k?,s0, S=2
pressure P =E(Ej at fixed T.
3\V

Ans. 56: (b)
Solution: H =—JS;(S,+S,)=-J(S,5,+S,S,)  S,=+1 § =4S, =41

S, S, s, E
1 1 1 2]
-1 1 1 2]
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1 -1 1
-1 -1 1
1 1 -1
-1 1 -1
1 -1 -1
-1 -1 -1

E3:0 93:4

Z =4+2exp—(2pJ)+2exp28] = 4(1+cosh23J)

F=—KTInZ =—kT In(4(1+cosh2pJ))=—2KT In2-KT In(1+cosh 23]

Ans. 57: (a)

2.2
Solution: Total power radiated P = yo6q_a
7c

Total energy radiated intime t is E=P-t=

'.'v:u—at:>E=u—at:>t=i
2 2a

2 2
|: S :Ut—latz ZUXi—laxu_ u___

0

0

0

0
2]
-2J

2,42 2,42
ﬂoea .t:ﬂoea %

67C 67C
u?  3u? 3u?
= =a=
8s

2a 2 42 2a 8a 8a

£ HofaU _ pe’u y 3u” _ 3ue’u’
12zc  12zc 8s 967cCs

Ans. 58: (a)

Solution: According to multipole expansion Q

mono

q

2

2

+0-q9=0
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—

p= q(a§<+a9)—%(a>2+a9)—q(a>?—a9)+ q(- ai—a)?)—%(—ai+a9)+0 =0

ThUSVoc]':E ajiﬂ):i
ré r E(r) 16

Ans. 59: (a)

. 1 I
Solution: 1 =1, =z=—In| -2
2K I

where 12 —100, x = | ZX2 _ \/lxixmﬁ x 47 %107 x107 =500
I 2 2 8r
1
=17= In(100) = 4.60 mm
2x500
Ans. 60: (d)
Solution: g, =tan™ (&) 6
n g
S
0, = tan‘{\/gJ = tan‘l(\/§)

N

= 6, =60° (hence reflected light is plane polarized perpendicular to plane of incidence))
Ans. 61: (c)
Solution: V ( ZV a’s*(F-r)

:Zvoagé(x—xi)5(y—yi)5(z—zi)

where x., V., z, are co-ordinates of 8 corners of the cube whose center is at the origin.

g,thVOaST ,T TZS:5 X=X )6 (y—y;)0(z -z )dxdydz
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:2_—'22v0a3 [1+1+1+1+1+1+1+1]
T

_-8mv,a®  —4mV,a’

27h? h?
total scattering cross section o = [|f (6)[ sinodedg.
2,6
Differential scattering cross section D(6)=|f (9)‘2 _lemVia®

7°ht
Ans. 62: (d)

_ A(az—xz), —a<x<a
Solution: y(x) =
0 ,  otherwise

For normalization

JW*WdX=1
o35 a5
16a 16a

—h? % 0° —h® 15 r
T)= *Z_ydx =———.(=2)(2) [(a® = x*)d
< > 2m _J;W ox? yax 2m 16a° (=2)( )!(a D

5k
()= 4ma®

(V)= J.l//*Vl//dX, where V (x)=%ma)2x2

1 15 %
- Emco2 T 2_([ x (a2~ x?) dx.

mew’a’
V="

5h2 . me?a’®
4ma’® 14

5x(-2)i*  ma? 2
4 oo (M mo'a_, a4=§( h J

E=T+V =

= — .
da 4ma® 7 2 | m*w?
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()

e_3, 1 mo 12
4 m h
ha) \/7 \/7 ho \/7 \/7 ho /5><4 ha)\/7
3 7
Ans. 63: (a)
Solution: In Poisson’s statistics the probability of finding the value n is given by P(n) :ﬂ—|e’”
n!

The mean of Poisson’s statistics is x. From the question

P(0)=10"°
0
—10° = ‘(;I et =e*=10"

Talking Log of both sides
—u=-6In10= x4 =6In10
Hence the expectation value of n is ¢ =6x2.30=13.8~14
variance For Poisson distribution is same as expectation value so it is also 13.8~14
Ans. 64: (a)
4

_ _1 S 5 2
_E[LZ,H]_E[LZ,ca.pwmc ]

in dstZ =C|:Xpy’ax px]_c[ypxlay py:l =Tl—hc[pyax - pxay] =C|:pyax - pxay]

Ans. 65: (a)

2
Solution: E = pr +V, —Ax® The tunneling pointis x=0 and x = (VO/; Ej
m

o AV
(-2

1 A
== 2m(V, - Ax* —E)dx = =+/2mE ————1
r=> ! \/m(o X* —E Jox m !

S|
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put \/E"—lza2

\Ex =asind = de =acosgda
E E

If x=0, #=0and x= (V Ej 0==
A 2

% e
J a’—a’sin Hacose\/7d0— 2mE \/7.[\/1 sin? @ cos0d o
0

= 2 —

_N2ME (Vo 4} [E J.coszedez 2mE(V_0_1j\/EX1X£
n \E A n \E A2 2

2m

T ocex V,-E

B p[zh\/ 7 ¢ )}

T ocexp[ —c(V, - E)]. So a=1

Ans. 66: (c)

Solution: For 6p*: s :%, s, =%: S=0.1

L=11,=1=1=0,1,2
The total spin quantum number S is determined by Pauli’s exclusion principle for

electrons in the same subshell which requires L+ S = even
$=0, L=0, J=0= 'S,
S=0,L=2J=2='D,
S=1 L=1J=012= °P,,

Therefore, the spectroscopic terms for configuration are

1 1
SO' 01,21 D2
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In magnetic field each level with quantum number J splits into 2J +1 component with
different M, . For the 6p® levels listed above the total number of sublevels is
1+1+3+5+5=15

Ans. 67: (c)

Solution: A4 = g2 #e8
hc

0
where 1 =1849A =1849x10" m
hc=47x10"eV-m
1B =5.78x10°eVT !

B=0.1T

5.78x107° x0.1

0
P = 1.572x10° m = 0.0016 A
T X

".A2=1x(1.849x107 )2 «

Ans. 68: (b)

Solution: Energy carried by the « — particle is

KE, =[ 2210 =228q -0 -3 ;5 2Mev =5.1Mev
A ) 232 58° 58

Ans. 69: (d)

Solution: Range for nuclear force between nucleon will be R =cAt = he

5 and Ac =199MeVfm
mc

199MeVim
MeV
CZ

=R=

= ~0.18 fm
1106

sz

Ans. 70: (c)
Solution: According to Fermi Selection Rule:
Al =0, Parity = No Change
According to Gammow-Teller Selection Rule:
Al =0,41, Parity = No Change
Inthe S decay process, the transition2™ — 3",

Al =41, Parity = No Change .
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Ans. 71: (c)

Solution: n :g: 44 5.9%x10%m™

a2’ (4.08K)’

g -1 (37%n)" =5.5ev

2
“2m

Heat capacity at temperature T is

2
C, ="k, < where T. _Ee 5'5(2/ - =6.37x10°k
2 T: ky 8.62x107eVk
2
C, -7 «8.62m" x& =2x10°eVk™
2 6.37x10
Ans. 72: (d)

Solution: The cut off frequency of acoustic branch for g, > g, is

m m

Ans. 73: (a)
Solution: In two dimensions, the area of the Fermi sphere is zkZ. The area of k -point is

27 2 _— .
T Therefore, taking into account spin degeneracy, we have

a 4

2
ke

which results in

12 12 . 5
0 0
kF:(an} :( 207r><10] :\/n(Aj =0.89(Aj
32, 2Ax4A 2

Ans. 74: (c)

N=2
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Solution: P, (x)= %(3x2 ~1)=R,(-1) :%[3(—1)2 -1)- %[3—1] —1

Ans. 75: (a)
Solution: Taylor’s series for y(x) is given by

2 3 4
nr

Y(X) =14 XYy + oy oy Sy
2 6°° 24

y"(x) =" (x)+y(x) = y"(0) =xy'(0)+y(0) =1
y"(x)=xy"(x)+2y'(x) = y"(0) = xy"(x) +2y'(0) =0
y" (x)=xy" +3y" = y"(0)=xy"(0)+3y"(0)=3

y(X)=1+—=+—(3)ccc0n. = y(0.1)=1.0050
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