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Solution
Gate Full Length Test - 01

15-01-2018
Ans. 1: (b)

For L =1 and parity = No change: the multipole transition is M1
Ans. 2: (a)

Solution: L, =mvr,

At the highest point,

v =speed =v,cos30° = @
2 2 0 2
ri:h:vosm 300 _ v
29 89
S Lem V3v | (vi _ N3my;
2 89 169
Ans. 3: (a)
Solution: In this case; E,, =0,E,, #0.So E,, > E,
Ans. 4: (b)

Solution: The electron configuration of Mn** is [ Ar]3d*

M, =-2-100 +1 +2

For d*: EEREE

.. The highest S =2
and the highest L=3
J=1234,5

The ground state is ***'L, =" F,
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Ans. 5: (a)

Solution:
2kQ 2kQ 2kQ 2kQ
A B |

I °+ | *
20V = Vi, — 10V R,
20421421 +10=0= 1 =2 A R, = 2X2 _1q
2 2+2

—20+2><§+VTh =0=>V,, =15

Ans. 6: 3.5
Solution: (H) = 5x1 + 2x4 n 4x9 =£+§+§=4_9=3,5
1+4+9 1+4+9 1+4+9 14 14 14 14
Ans. 7: (b)
Solution: We have %:ky and ﬂ:kx
dt dt

Hence ﬂzijjydyzjxdx+c:> y=x"+c=> Yy -x’=c¢
dx vy

Ans. 8: 1.25

°h?
2mL?

Solution: &, =2x

E=2

h? 4.7°n* (1 4 5
X 5 +2x 5 =2X 5| —+— |= & —=123¢,

2m(2L) 2m(2L) 2mL-\4 4 4
Ans. 9: (d)
Solution: Let F =F, (f+§+2) and r=x%+yJ+22 = F.r=F (x+y+2).

Thusﬁ(ﬁ-r)z F(X+9+2)=F :>|r-|v(F‘-r)=|r|F"

Ans. 10: (a)
Solution: In KCI crystal only even (hkl) planes are present. All odd (hkl) and mixed (hkl)

are absent. Thus, correct option is (a)
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Ans. 11: 5.3
Solution: Energy is conserved.

Loss in kinetic energy = Gain in potential energy

2
LM:sx(l.sxlo-”)J SN S
dre, T, 4rs, 5x1.6x10

min

9x10°)(2)(92)(1.6x10% )’
or rmin = ( " >é X)l(6><)1(013 ) j— I’min :5.3X10_14m
Ans. 12: (¢)

Solution: The coefficient of thermal conductivity is continuous at the critical temperature.

Ans. 13: (d) T—
Solution: z=29 : (151/2 )2 (1p3/2 )4 (1p1/2)2 (1d5,2)6 (131/2)2 (1d3,2)6 (l f7/2)4

h=2and P=(-1) =(-1) =

. spin = (Zj
s 5

Ans. 14: 2.45
Solution: Intensity, | :%goch, where E, is amplitude of the electric field of the light.

P 1 )
——==g,E°C
4rr? 2 °7°

E, = ’ 25) =2.45V/m
4drroce,

Ans. 15: (b)

Solution: Stopping potential is the negative potential which stops the emission of

(K.E)max electrons when applied.
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.. Stopping potential = 4 volt

Ans. 16: 1.81
23
Solution: n=z PNy _ 3X2'7X§'702X10 cm® =1.81x10%cm> =1.81x10¥m™
Ans. 17: (b)
. 1
SOIUtlon. P (O) = MTKBT

Population with energy 0

1
lim e/k,T O 1

)

Ans. 18: 4
-2

Solution: ‘E‘me‘ :—@xm2 :‘E‘:L@: 2x10 04=4 mV/m

ot 2 ot 2
Ans. 19: (a)
Ans. 20: 0.24

Solution: Smallest voltage step= 21%1 ~0.24 mV

Ans. 21: (a)

Solution: n=3,1=2,m=1
Ans. 22: 3.6

Solution: R=R A"

RMg AMg 1/3 AMg 1/3
. Mg _| Mg — RMg =R, | —~
RCu |: A;‘u :| RC [ AZU ]

27 1/3
;.RW:=43xlo4ﬂn(——) ~3.6x10%m=23.6 fm
64

Ans. 23: (d)

Solution: For electric dipole transition, L =2 and parity remain unchanged.
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Thus O" — 2" is through E2 transition.

Ans. 24: (b)
Solution: This matrix is Skew Hermitian Matrix
-4 0 i
0 i-4A 0 |=0
i 0o -4

=-A|-A(i-2)-0]+i[0-i(i-4)]=0

= A2(i-4)+(i-1)=0

= (i-4)(A*+1)=0= 4 =i, 4, =i and 4, =i

i 0 0 e” 0 0 -1 0 0
Thusmatrix Dis |0 i O |.Hencee™ =0 e 0 |={0 -1 0
0 0 i 0 0 e 0 0 -1

Ans. 25: 0.56

Solution: Since working fluid evaporates at 400°C and entropy change 1.5kJ / K so heat
supplied per Kkg.

400°C =673K
Q, =1.5x673=1009.5kJ / kg
Q
Efficiency of heat engine v
203 HE W
7] = 1—& = 057
v Q

Ans. 26: (b)

. 1 1\?
Solution: ¢, =, v+E — @, X, v+E

%=O:a)e—2a)exe(v+1j=0:>vmax .1
dv 2

1 1Y’ o, O
LAs=g, 6= O | Vo T | OX | Vi T = | || ——
m 2 2 2 4
1 1 @, X,
= a)e__a)exe_z A T 4
2X, 4x; 2 4
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4, 2 4 X 2

o, 0, oX 2 1
=— __G+L=we(___j=wevmax
e e

.. The dissociation energy is E, =hc-w,v,,

20, (1-3x,)

where @, =2990cm™ and
w, (1-2x,)

=1.96cm™ =1.04x, =0.02

= x, =0.0192
. Ep =1.239x10*eV —cmx2990cm ™ x0.0192

=7.124x102%eV =7.12meV
Ans. 27: 0.186

Solution: Entropy change of water,

¥ me dT ]
As, = I P =1x4.2In 33 _ +1.316 kJ /K o ——Water——_-]

23 L e

100°C Heat Reservoir

Entropy change of reservoir,

~Q_mMc,(100-0)  1x4.2x100 _

As,,, = = =-1.13kJ /K
T 373 373
ASyy = ASiyy = Sgen =1.316-1.13 = 0.186kJ / K
Ans. 28: (a)
Solution: @_@_@_@:1 for P=logsinpand P=qtanp
aq dp dp 0q
QP _RQ P _1for P=q?sin2pand Q =g®cos2p
aq dp dp 4q
Ans. 29: 0.04

Solution: | :i_ z%os(iz]dz
2ri Z

Finding the residue

2 4
) cos(izj:zv{l_(iz) (3] i_.}z{l_iaii_.]
z 72 ) 21 \(z2?) 4 2421 22 4
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) 1
- Rx’:eos f(z)_m

| :i_ 27ti><i :i:0.041
2ri 41| 24

Hence, Answer is 0.041
Ans. 30: (a)

2 2
Solution: Al:’l—-izﬂ_.% .E
c 4rm ¢ h

2
650x10~"m
:¥x1.53x10_24\] IT- dl —
3x10°m/s 6.625x107*J s

Ans. 31: (c)

=6.5x10"”m=6.5 pm

Solution: BA:ﬂ ' and Bg :{Z’—Oﬁ(sin 45°+sin45°)}<4
T

N
—
~
N
3
~—

B, _ 7
By 82

Ans. 32: 60

Solution: So from 7 =

—rIZ:(pr+ pyj)x(\/gEi): p, x/3EK /

» X axis
Thus —(—pyElz)z p, x/3EK /

:}&:\/g:}tangz\/g 39:600
Py

Ans. 33: (d)

Solution: L {sin At + Stcos Bt} = ﬁﬂ%{;]
+

B (8°-5°)  B(s+5°)-B(F-5")  2ps°
=2 z_ﬂ 2 2 = 2
SSHBT(sP+87) (s°+5°) (s*+5°)

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



http://www.physicsbyfiziks.com/
mailto:fiziks.physics@gmail.com

fiziks fiziks

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

Ans. 34: (b)

Solution: d—U=0:>k(6x2—10x+4)=0:> x=1,x=E
dx 3

d?U
—=k(12x-10
dX2 ( )
2 2
For x=1, (Z—U_Zk>0 and for x—g (ZI—LZJ:—4k<O So
0= /— _ / =T- 27z/ =T- ;zfzm
Ans. 35: 0.55
L L L X X2 X3 : L2 L3 2 1 1
[xdm [xpdx [xp|l+—|dx | 5 T R e
Solution: x ., =2 =0 =2 = 0 — =
Jam  fpdc  [p (“X]dx o L L(“l]
0 0 o’ L {X-FZL} 2L 2
0
M=§L 0.55L
3/12 9
Ans. 36: (d)
Solution: (a) At triple point, all the phase are in equilibrium so,
3063 3754

In p=15.16 - ——==18.7- ">
T T

3754-3063
Q =18.7-15.16 =3.54

091 =354 = _ o9 =195.2K
T 3.54

Put this value of T in any of two given equations,

In p=15. 16—% =15.16-15.6918 =0.531/8

p =0.58756 atmosphere =59.53 kPa.
Ans. 37: 1.25

Solution: The condition for constructive interference is

2ut :(m+%jﬂ, , Where m=0,1,2
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0.5x10°m 5

_4_t_ 4x0.1x10°m _Z

Al2 A
U= -

.. for m=0;
2t

=1.25

Ans. 38: (d)
Solution: For constant velocity q [E + (\7 X é)} =0

Ans. 39: 0.1
Solution: v, =5V =V,

. = > _5mA
1
5 E
Blg=5mA=1,=—mA=0.1mA
50 14 1k
E
Ans. 40: 0.19 =
2
Solution: 10 — Gl\gm =>my = GMm
r r r
2
Resultant velocity at the each fragment from earth v =, /vg +VZO = %
So kinetic energy T = im :imvg _SGmM
22 16 16r
Potential energy is _Gm
2r
Total energy E=T +V =_3GMm :—0.1875leIm
16r r

Ans. 41: (b) 6V 6V
Solution: I, =1,+1,~1,=10l,, I, =1mA =50V, =07V ! I

V,=1,R, =V, +1.R. =0.7+0.5=1.2V

R, :l.2V :1.2V _ 1.2V _6 KO

I, 101, 10x(1/50)
V= YeeRe 95926 p _o4ka
R +R, R +6
:&:£:O.25
R, 24
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Ans. 42: 4

—-E, /2KT, 10 -3
. g Ny e Tt 107 em E 1 1
Solution: n, = JN N, e = n_l = e = = exr{_ﬂ(%_ ZOOH

i2 ni2

E -19
n, =10° xexp (L_Lj 10 xexp| 1:28x16x10 (_gj
2k | 300 200 2x1.38x10 2 x100\ 6

=10 x5.7x10"° = n, =5.7x10"cm™® = N =4

Ans. 43: (c)
. . i 2 . 27X 7zy X . 2wy
Solution: For first exited state, |g,,)==sin="=sin==, |g,)= —sm “Zein=2L
o a a a a
56, O V, 0 2p?
Hy=|""° Hp=| ? Where Eozﬁh2
0 B5E, 0V, 2ma
5E, +V, 0 . _
H=H,+H; = So Eigen value is 5E,+V, , 5E, +V,
0  5E+V,
Ans. 44: (b)
Solution: (@) =* +p—> X7 +k*
q: +1 +1 +1 +1  :Conserved
spin: 0 1 1 0 : Conserved
2 2
B: 0 +1 +1 0 : Conserved
I 1 1 1 1 : Conserved
2 2
I, +1 1 +1 1 : Conserved
2 2
S: 0 0 -1 +1  :Conserved
It is allowed.
(b) Q —>A°+k”
q: -1 0 -1: Conserved
Spin: g % 0: Not conserved

This is not allowed interaction.
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Ans. 45: 18.04

Solution: Kinetic energy of Auger electron = Kkinetic energy of electron in k - shell — 2 (Kinetic
energy of electron in L - shell)
=28.5-2x5.23=18.04keV

Ans. 46: 10
Solution: Given u(x,y)=x’+ax’y +bxy* + 2y’
u = 3x*+2axy +by*,u  =6x-+_2ay
u, = ax*+2bxy +6y*,u,, = 2bx+12y
As, u is harmonic, therefore u,, +u, =0
= 6x+2ay +2bx+12y =0 = (6+2b)x+(2a+12)y =0

—=6+2b=0=b=-3 and 2a+12=0
=2a=-12=a=-6

As, v(x,y) is harmonic conjugate ofu(x, y)
Therefore, u, =v, & u, =-v,

=V, =3x* —12xy -3y’

Integrating w.r.t x, we get

2 3
=>V= 3x2y—12xy?—3%+¢(x) =V =3x’y—6xy’ -y’ +¢(x) ...(0)
Differentiate w.r.t. x, we get v, =6xy—6y°¢'(x) ...(ii)

Also, v, =6X’ +6xy—6Yy°

Comparing (i) and (ii), we get ¢'(x)=6x"+c
On integrating, we ¢(x)=2x’+c

Now given v(0,0)=1=c=1
SV(%y)=3x"y —6xy’ -y’ +2x° +cC

Now given v(0,0)=1=c=1

P (x)=2x"+1,
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fiziks

S v=3xy —6xy’ -y +2x° +1
V(11)=3-6-1+2+1=—-7+6=—1
la+b+v(L1) =|-6-3-1]=|-10|=10

Hence, Answer is 10.
Ans. 47: (d)

Solution: In graph between « and 1/T, the slope represent the electric

dipole moment. Therefore, N
pZ

(slope), > (slope), > (slope), > (slope), a ) I

Thus, pp > Pg > P> Pe-

Correct option is (d) 1 N
Ans. 48: (c)

cosZe
Solution: |y) = cos 9 e 1, 1\ sinf 2 11_1 N 2
2 2 2 2)|2 2 sing

<y/|:(ei¢cosg singj
2 2
0 1
-
2\1 0

0
cos—e
<Sx>:<'//|3x|'//>Z(ei‘”cosg-sing)g(g (lJ _29
sin>

0 o-iv
w0 02" 0 0 i 0 0
=—[SIN—e" COS— =—(SIN—CO0S—e " +SIN—C0S—¢
2(M12° ) e T2 2
Slnz

N | St

-2 sing-cosg cos¢zﬁsin9-cos¢
2 2 2
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Ans. 49: 1.43

2 2\?
E? - (mgc?) ~V1-0.25 /0.75MeV
c? c c
h  6.6x10*x3x10° 19.8x107"°

" b JO75x16x10° 138
Ans. 50: (c)

Solution: Total number of atoms in solid = pN

2
Solution: E? = pc? +(m0c2) —p=

=14.34x10"®m=1.43x10"?m

Total degree of freedom =3pN

Acoustical modes =3N
Optical Modes 3pN —3N

Thus, correct option is ()
Ans. 51: 0.474

Solution: Q,. =[M(Z,A)~M (Z -1 A)-2m, |c?
=[M(Z,A)-M(Z-1A)]c* —-2mc?
=[39.96399 — 39.962384]931.5 -1.022 = 0.474 MeV
Ans. 52: 0.89

Solution: Radius of Fermi surface is

1/2
K. =[27Z'N j
A

Where, N_ N . = 1_20 ~=1.25x10"m™
A Areaofunitcell 8x10"m

o Ky =(27x1.25%10°)" = (7.85x10° )"

0 \-1 0 \-1
D0.886(Aj =O.889(A)

Ans. 53: 0.75

2 2 2

: s’ —s/ -5 . 1
Solution: E :y.#for triplet state. If s, =% S, =5 then s=1

32 3% 3n° ( \
- 4 - 4 12-3-3 /Jh 6 2 3 2 2
E= = =—uh® =— uh” =0.75uh
y 5 3 8/1 4,U H
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Ans. 54: (b)
Solution: E=—z-H =) —uH cos@
0

uH cosé@

J'e kT sinededpzzﬂsinee KT de
0 0

uH cos@

J

0

—uH /KT

- Zn(——kT J :,‘[1 e*dx = ——ZZET [e‘”“’” —e*‘H”‘T]

KT

— 27Z'kT (e’uH/kT —e_#H/kT) _ 47Z'kT Slnh(ﬂ) _ sinh(ﬂH /kT)

uH uH kT (uHIKT)
z =z
sinh (uH /KT))'
z,=(4n)"| 2
(,uH /kT)
Ans. 55: 1.66
Solution: Speed of cosmic particle with respect to spaceship
U, +Vv 0.5c+0.5¢c C 4c
T UV T T (05)x(05)c 14025 5
14t 1Jr(.)x(z.)(: +0.
c c
u; =0, u:‘/u;2+u’y2+u;2=£,m= Mo _ M =1.66m,
5 2 3
u
Jl‘cz
Ans. 56: (c)
Ans. 57: (c)
Ans. 58: (d)

Solution: From the venn- diagram it is obvious that option (d) is correct in the stated conditions.

Pencil

eraser

’ ’ sharpener

Ans. 59: (¢)

Solution: Let volume of cylinder = zr’h
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Where r = radius and h = Height

New radius =r 1+ﬂ = 3r
100

2

2
Increase in volume =ﬂ(3_2rj h—zrh :%nrzh

5

= zr*h
So, % increases in volume = 4

zr

=125.

x100

’h

Ans. 60: (d)
Let, Median =y

1+ X+ X+X+y+y+11+15+17 3x+2y+44
9 - 9

Mean =

Mode =x.

3X+2y+44

Given, y =2X

Solving, we get x=4 and y =8.

Ans. 61: (b)

Ans. 62: (b)

Solution: Following the allotment order and construction we get the following allocation list.
A->Z C-o>X
B-o>W D-o>Y
So, correct choice is (b)

Ans. 63: (c)

Solution: (3181)7 willendin 1= 1
(3182)° willend in 2° = _2
(3183)" willend in 3°=_7

(3184)" willend in 4% =_4

So, required sum will have digit =1+2+7+4=14.
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Ans. 64: (c)
Solution:

P

E
Q+— 1 —
Location of each has been given in fig.
So, distance between

X and Q=,[(V2) +(1f =3

Correct choice (c).
Ans. 65: (d)

Solution: (a) Position: A L R V X
1 1|2 18 22 24
I I

Difference: 11 6 4 2

© Position: | T Z D F

C
9 %O 26 4 6
T I

Difference: 11 6 4 2

(b) Position: E PV Z B
5 1|6 22 26 2

I

Difference: 11 6 4 2
@ Position: O Y E | K
15 |255 9 11
I

Difference: 10 6 4 2
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