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Solution
GATE Full Length Test

Ans. 1: (c)
Solution: The sentence tries to blame the police for not responding to the tragic event.
Ans. 2: (c)
Solution: 1+c0s2x=2=>2¢0s* X =2=>c0s* X =1
= cosx=1or cosx=-1
In the given interval cosx is never equal to 1.
cosx=-1at x=3r
Ans. 3: (a)

Solution: Let a be the side length of the hexagon.

From the question, 6><§a2 =243

=a’=16=a=4
Hence sum of all sides =6x4 =24

Ans. 4: (b)

Solution: ‘Emerging situation’ means evolving situation.

Ans. 5: (c)

Solution: From the given information we can draw the diagram as
shown in the figure.

Here we have assumed that the distance between P and Q is X

From the figure, (x +1)2 +4% =52

= (x+1) =9= x+1=3=x=2
Ans. 6: (b)
Solution:
P 5 R 18 Q

20" 40"
from left from right

Total number of soldiers =20+5+18+40+1=84
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Ans. 7: (d)
Solution: Using the given information we construct the Venn-diagram Math Hindi
Total number of students passing in at least one subject A
=165+5+5+25+225+15+130 =570 é@&
Hence number of students who are unable to pass even in a single
subject )
=1000-570=430 English
Ans. 8: (c)

Solution: x +i_2:>x +2-X i+i 4
x® x*

XB

1 a8

2
:(x4+—4) :4:>x4+i4—2:>x4+2-x =+

X X X2 X
1

=X +=5=2
X

Ans. 9: (b)
Solution: This is a problem on combination. Triangles are formed by joining three points
without considering their order.

3 _qn2
Total number of triangles = nc, = $6+2n
Ans. 10: (b)

Solution: The formula for average speed is

2V,V.
Average speed = —12-
v, +V,

Where v, and v, are speed during the forward and return Journey.

From the question,

2~60~x:48
60+ X

=120x=48x60+48x = 72x =48x60= x =40
Ans. 11: (b)

2
Solution: For Lagrangian L :%m(z—?j —%ma)zq2 +aqq

Equation of motion is,

dfoL) (oL
=0 = mi+me’q=0
dt aq aq
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Ans. 12: (d)

Solution: XOR is inequality comparator and XNOR is equality comparator. In AND gate output
will be high when all the input is 1.

Ans.13: (a)

Solution: D?-3D+2=0=(D-1)(D-2)=0=D=12= x=ce* +Cx.'

Using boundary condition x=0 at t=0=c¢, =-C,

Again using boundary conditionat x=1 at t=1=¢,=—

1 1
‘—e ez—eetzez—e(eﬂ_et)
Ift=2 then x= ‘ = ) :e3_e=e(e—1(e+1)=(ez+e)
e’—e e’-e e-1 e—1

Ans. 14: (b)

Solution: The magnetic moment of La* (*S;)is p=g,/i(j+1)=0

Therefore, La* is a diamagnetic in nature.
Ans. 15: (d)

2
Solution: E=-"—+ k||
2m

p2
For x>0, E=—"—+kx
2m

= p® =2m(E-kx)
pZ

For x<0, E=——kx
2m

= p® =2m(E+kx)
Ans. 16: (b)
Solution: The mean number of impacts between the molecules of the gas and wall per unit time

per unit area is number current density which is assuming that the molecules collides
with the face which is parallel to xy plane

3/2 2 2 2
m(vy +vy +V
dJZ:ﬂ _m_ exps — (X - Z) v, dv,dv,dv, , —00 <V, <00, -0 <V, <o,
V 27k T 2kgT

O<v, <o
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12 2
m Texp— MY, v, dv
277k T 0 2k T g

1 141 N [keT

8 15 T v\ 2zm
m 2

U=SkeT = kT =2

N /
\Y 672m
Ans. 17: (c)
Solution: A'= A+VA=A+f =04/0r=3=1=3r+C

V'=V-04lot=V -30r/ot
Ans. 18: (d)

Solution: |y (0)) =%[|y/+>+|l//_>]

iet

Ay (0) = e e | A

2 2

1 _iehx2x iehx2z 1 —iz
()= v 5 sl ™ |l )e oy )]

Ans. 19: (a)
Solution: Z=7: (131,2)2 (1p3,2)4 (1p1,2)l
=17 (151/2 )2 (]'p3/2)4 (1p1/2)1
.. 1 1
Now, j,+j,+1 +1, =E+§+1+1:3 (odd)

cospin=|j+ j,|=1

and parity = (—1)ZI =(-1)" =even
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Ans. 20: (b)
Ans. 21: (c)

Solution: (a) Electric polarizability: ae:e—. It is temperature independent. This

option is incorrect
: i (1 1 : : .
(b) lonic polarizability: o; =—| —+—|. It is also temperature independent. This
ylm M
option is also incorrect

2

P

(c) Dipolar polarizability: o, = 2T It depends is temperature. Thus, this option is

correct
(d) «, also depends on frequency. This option is incorrect.

Ans. 22: (b)
Solution:

a d a d
4.7 at

2 2
k2 j dx + k2 j dx=1
ad
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Ans. 23: (c)

R
Solution: —Y —| Mo
RCu

1/3
j x4.8x10%°m =3.6x10%°m
64

Ans. 24: (a)
Solution: K.E = rest mass energy

E —m,c?* =m,c® = E =2m,c’
2 2

=2mc’ =>1-—==
2
i C
1-

CZ

m,C

Ans. 25: (¢)

Solution: |y (0)) =—= )

. 2
K‘/’ (0)w (t)>‘ ieXlO—'E?t exp'%Ot :cosz(%j

Ans. 26: (a)
Solution: For 3d°: M =-2 -1 0 +1 +2

EAEIEIE

1

. 1 1 1 =1 9
Highest S=Y m ==+ =+=-+=4+===
| z 22 2 2 2

2
Highest L=|>"m|=-2-1+0+1+2=0

3 =|L-s|=2

The spectral terms = »*" L, =*S,,
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Ans. 27: (b)

2 2 2
Solution: §=§ +5,, s, = ,31:%,5:0,1, (5,5,) = s(s+1)n% —s,(s, +21)h —s,(s, +1)n

2h* - 3
For s=1,(5,-5,) = :th for triplet

on2—3p2_3 3
$=0,(5,5,)= 42 4 :—thforsinglet

Ans.28: (b) and (c)
Solution:
The capacitance of the parallel-plate capacitor filled with dielectric exceeds the vacuum

value by a factor of the dielectric constant: C = kC.s . Thus, the electromagnetic energy

U= %CVO2 (if V, is unchanged) is increased by the same factor k: U =%kaacV02 — kU,

We are left with (b) and (d), but do not rush to choose the second one.
You might think that, when you insert a dielectric between the plates, the electric field

between them (that is, inside the dielectric) is reduced by the factor of k in comparison

with the vacuum vaIue\;—‘). But you forgot about the battery!

In fact, when the dielectric is inserted, the surface charge density on the plates of the
capacitor is changed due to the battery.

Let's apply cﬁﬁ-dE:Qfenc to the Gaussian pilloox one surface of which is inside the
S

positive plate of the capacitor and the other one is inside the dielectric material

(Q. here is a free charge enclosed by the Gaussian surface; pillbox's surfaces are

parallel to the plate's surface).
Noting that D = 0 inside the metal plate, one has DA=cA=D =0

The electric field inside the dielectric is E = 2 = N
S €0

We can find o using the fact that V, is unchanged during the insertion process.

_%zeoA, C=Q:€°kA,SO 0=g=k%
0 d d A

=ko,,. -

Finally, E = =

Vo
o O-vac VO
ke d
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Ans.29: (a), (b), (c)
Solution.:

f(X)=X2 for -r<x<rx

f(x)=a +i(an cosnx+b, sinnx)

n=1

17, 1|x
=— | Xdx=—| —
% 27r_J; 2%{3 .

17 1
= I x% cos nxdx =—| x*
T

-

For n:1:a1:—

b, :lszsin nxdx = | x X —sznxj+2(
T T n

Ans. 30: (a), (b), (d)

Solution: Apply KCL at inverting terminal

L, ~1,= 0V, ViVo =V, =2V,
1k 1k

Apply KCL at Non-inverting terminal
1-v, Vv, V.-V,

17=1,+17 = 1400 v =R Volts
Kk R I

@1 =212V _gpa
R 15k

(b) V, =2V, =2x1.5=3V

Vi 3V _imA
3k

©) ly=—-

L

(d) V, =2V, =6V
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Ans. 31: (a), (b) & (c)
Solution:

8x2

i =|Ae ©

2 i _ 1 ~(x=(x))’
Compare |y|” with f(x)= — 5ot
~ (x)=0

and (Ax)2

Therefore,

4x> .
Now, i (x)= Aexp —?—ZIKOX

0
- <p>:_2hko
Ans. 32: (a) & (b)
Solution:
Triangle is not a repeatable unit cell while Pentagon does not follow symmetry rule,
therefore (c) and (d) are not allowed Bravais lattice.
Thus, correct options are (a) & (b).
Ans. 33: 12

Solution:
V, =3x 4212 =16V and R, =% =20

=V, :16><g=12v

Ans. 34: 0.45
Solution:

The probability that the random variable takes the value between 2 and 4 is

h ¢ k k 56k
! f (X)dx=.2[kx2dx=§[x3];1 :§x56=?

0 5
since [ f(x)dx=1= [kdx =1
1

—00
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Thus E[XST :1:%=1:> k _ 3
3 1 3 124

Hence required probability = _% 3 1

124 31
Ans. 35: 3.14

Sqution:V(x):x(x—Z)2 88\; (x— 2) +2x(x—2)=0:>x=2,x=g
T a(x-2)r2(x-2)s 2= L ~2x2-4

x=2

oV 27
= o= > S>o=—"=2=T=nrx
OX T

x=2
Ans. 36: (a)

2

mqg® 1+q
T 2

q
Equation of motion is given by i(%j (ﬁj =

Solution: L=

dt{ oq aq

%—mq_i i % :mq'+£q
aq g dt{ag q°

ety
ala &)
mq—q—;=0

24
Ans. 37: (b)

Solution: When switch S is closed, draw Thevenin’s equivalent circuit

——AAA——

glokQ

<
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10 s_psy p, 1010
10+10 +10

Applying KVL to input section,

5kQ

-2.5+5x1;+0.7+0.260x 1. =0=-25+5x1,+0.7+0.260x Bl, =0 1.~

=220 L8 0imA I ~1, = BI, =50x0.1=5.0mA
5+0.260x50 18

=V, =1_R. =5.0x0.260 =1.3V
=V, =V, =V, +I.R.=0.7+13=2.0V

Ans. 38: (c)

2222
Solution: Unperturbed: E% =Z L r; w9 (x)= /isin(n_nx]
8ma 2a

2a

nXx

2a
First order correction: AEY =<y W|y*) >= 2 [ sin’ (
2a g 2a

jgﬁ(x—alz)dx

, n odd

, =26, ..
, n=4.8...

Ans. 39: (b)

Solution: F[ f(x)]

. 1 .
—xe "*dx + J'O xe"‘”xdx}

olp

i Xe—iwx 4 i 4 Xe—ia)x 4
- r + -
—-iw ) ) —iw

[ _gio +1—e"" .\ e (e'ml)]

0o -0 -iw -0

V2x

a)sina)+cosw—1} 2 {coswﬂosina)—l}

iw -2 iw —w’

3 PP l_eiw_einrl} 1 [Zisinw 2—2cosa>}
+ +

= 2
T (4]
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Ans. 40: (d)

Solution: Efficiency, n :%

1

In (a)

1
W = E(BTO _To)(zso - So) :Toso

Q1 :Toso +ToSo = 2Toso

77=ﬂ=50%

In (b)

1
W = E(ZTO _To)(3so - So) :Toso

Q, =T,S, +T, x2S, =3T,S,

n:ﬂ:33%

1

In (c)

1
W = 5(31—0 _To)(zso - So) :Toso

Ql = (3T0)(280 _So) = 3Toso

77=ﬂ=33%
Q

1

In (d)
1
W = E(ZTO _To)(SSo - So) :Toso

Q1 = (2To)(3so - So) = 4Toso

77=ﬂ=25%

1

Ans. 41: (a)

Solution: Path difference due to slab ( )t For maximum

intensity path difference should be equal nA. Thus (x-1)t=na

For minimum thickness t of plate, n should be minimumi.e. n=1
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Ans. 42: (a)

Solution:

>
|

N
|

|
Nk N~ NP

|
Nk N N

|
NP NFR N

Wik M|
Bl NP <
N, N -

- (e 2040 {r-2J10-0p+{a-L) 2+0) o

:0x+0y+£z—l:0:>0x+0y+1z—1:O
4 8 2
~. Miller indices is (001)
Ans.43: (c)

Solution: I, :g and Parity = even

% and Parity = even

1i+1]=23
Thus, the most probable transition is corresponds to Al =2 without change in parity is

E2
Ans. 44: (d)

Solution: S=S(T,V)=dS =(§j dT +(§] dv
aT )\, oV )

&L & AR FAFAFLE)
), T LG =o)L

Itis given V =%—E

T
(av} R b
- =— 4 —
aT )o P T2
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CCVT(

Ans. 45: (d)
Solution:
(@) 7T 4+p o> X +K”
q: -1 +1 +1 -1:conserved
1

spin: 0 > 0: conserved

B: +1 0:conserved
l: 1 it %:conserved

l,b: -1 +% +1 —%:Not conserved

S: 0 -1 0 -1:Notconserved (AS=-2)
This is not allowed interaction

7> e+ y
q: +1  +1 0 : conserved
Le: O -1 0 : Not conserved
This is not allowed interaction
Q 5> +7°
q: -1 -1 . conserved
. 3 1
spin: = . conserved
2 2

B: +1 . conserved
conserved
l,: -1 . Not conserved
S: -3 -1 . Not conserved (AS =-2)
This is also not an aIIowed transition
(d) K+ p->Q + K'+ K°
q: -1 +1 -1 +1 0: conserved

g 0 0 : conserved
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+1
0

0 : conserved

0
1
2

1
> : conserved

0 +1 —l:conserved
2 2

-3 +1 +1:conserved (AS =-1)
This is an allowed strong interaction
Ans. 46: (d)

2 B

Solution: A/lz/l— ¢
c 4zm

_4zmc _ ALl 4x3.14%x9.1x10 x3x108 " 0.008x107°

B — = -5 > =0.398T
e A 1.6x10 (656><10_9)

Ans. 47: (a)
Solution: E; =gm, (x;B)

1
For °S,,:g=2,m, :iE

~AE=E  -E | =+1,B+1;B=24.8B

1
4= _=
2 2

=2x9.27x10%x0.5=9.27x10J =5.8x10°eV
Ans. 48: (a)

d 1 d 2 1 2 d 1 2 1 2 2
Solution: W =JE.dT= I 9 47 = a9 295, 9
’ dre, Y 477 4rg,\ 4z)  Ame, 4d 167, d 327e,d

o0

Ans. 49: (b)
Solution: a=4.28 A°
2

a‘3

n=

1 a0 (428x107)
.'.RH:——:——:——{L9

ne 2e 2x1.6x10

=-245x10"m?/C

Ans. 50: (a)

Solution: (52 +1) i

jdf_(s)j s

f(s)!s*+1

hf (s):—%h(sz+1)+ he
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Ans. 51: (b)
Rate of heat radiation from solid sphere(A) ~ 47R2T;!

Rate of heat radiation from solid sphere(B) ~ 4zRZT,
- R,=8R, and T, = 4T,
T4 (8R; )" x(4T,)"
ARy (BRa) x(4Ta) gy 16100
ArR:Ty (RB) X(TB)
Ans. 52: (a)

Solution:

Solution: I=E=150E§c= P2 =>E§=L2=>Eo= P S = 1 Z_F;
A 2 Arr 27e,Cr 27g,Cr 4re, Cr

SE = 2P ot 20 10431732
Are, Cr 3x10® x(l)

Ans. 53: (b)
Solution: The Larmor formula for power radiated by an accelerated charge is related to the

charge and acceleration as P oc a°g” .
The problem gives the following:
A: q,v,a= P, < g’a’

B: 2q,3v,4a = P, « (2q)°(4a)” o« 64q%a’
Thus, P, /P, =64

Ans. 54: (a)
Solution: Since P=-2T +P, = 3—: =2

Itisgiven L = T(dp JAV =>L=-2TAv = g =—-2Av
dT dT

Since dS =1.0 Jmole® K* 1.0 Jmole* K*

dQ mdL

T dT

Ans. 55: (b) and (d)

Solution:

dsS =

=1 :>1=—2Av:>Av:—%=O.5

Magnetic field Bj and an electric fieId(—E)IZ
- = - = E
.F=q[E+(v><B)J=O 5
For +ve charge: a——k =V =

For —ve charge: a—k :\7:%
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Ans. 56: (a), (b), (c)
Solution.:

f(x)=x*for -r<x<x

f(x)=a, +i(an cosnx +h, sinnx)

n=1

T 1] #°
=— [ X¥dx="| = | ="
% 2;;_[[ 2431” 3

17% 1 sin nx COS NX
anz—'[xzcosnxdx:— X2 — |-2x| - +
T V4 n

Forn=1=a =-4

b, :lszsinnxdx:i X X SInnijrz(cossnxﬂ =0
7T .

Ans. 57: (a), (b), (d)
Solution: Apply KCL at inverting terminal

0-V, Vi-V,
1k 1k

=1,

V, =2V,

Apply KCL at Non-inverting terminal

1V, _ Vi V-V

li=1,+1] =
° T 1k R L

=V, =R, Volts

@1, =Y 19V A
R 15k

(b) V, =2V, =2x1.5=3V

Vi _3V_

c) I, = —=1mA
© =g =5

(d) V, =2V, =6V
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Ans. 58: (b) and (c)
Q =e"+e”, e=uH

=[Q] =[¢” +e“’g]N =[2cosh Be]
Helmholtz free energy is given by
A=-k;TInQ,

=-NKk;T In ZCOSh(% Tj
B

:__ﬂInQN =—N%In[2cos(ﬁg)]

U =—Ngtanh(,Bg)=—Ngtanh(% Tj
B

M =—(8—Aj :NkBTi |n2COSh[ﬂj
oH J; oH KT

M = Nytanh(%.r)

The heat capacity

C=(d—uj _ G N
dT ), oT kBT
2
C=Nk| -2 | sech?| -£
KgT KT

Ans. 59: 1.09

Solution: AEAt z%

The interaction along is Al = cAt = ZhTC

g7/ =
n A=t LIDA0TeVEm g6 g0
2me 2x90x10°eV

Ans. 60: 20

Solution: f:£:>f—:q—x_ A —=£:>f'=20|\/|HZ
2zm d,

a

Ans. 61: 1

2

Solution: E, = Zh—m(znn)

~p=1
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Ans. 62: 4.24

8
30 S _30x2-424

J2 n

Solution: @=10%, k =+/2 x10’ :v:%

Ans. 63: 90
Solution: 1 «csin® @
Ans. 64: 1.25

Solution: qSEd a =iQenc = ‘E x4rr’ =ijp0 (1—L]47rr2dr
s 20 €09 R

N r 3 3 4 X 2
=I|E ><47zr2 :%J' rz_r_ rzdr:% r__r_ = |E :& £_L
& R & (3 4R &\ 3 4R

0

g _A[R_R)_pR
g |3 4R) 12¢,

—~E =" RI2 R°/4 Z&(E_EJZ&(E_BJZ 5p
el 3 4R ) g\ 6 16) 253 8) 48g

Er=R/2 :£x12=§=1.25
E_., 48 4

r

Ans. 65: 0.45

Solution: (E)= 1 B _229

=—X—+—X—+ =——F;,=0.
7 1 14 4 14 9 504
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