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LISIK2

(Solution)
HT-JAM FULL LENGTH TEST -01

20-01-2018

Ans. 1: (c)

- Q 2Q
Solution: =0, = = —d =+/2b

70T an? T am?

Ans. 2: (c)
Ans. 3: (d)

. X2 y 2
Solution: Here¢ = Pl + o7 +C—2 -1

Unit normal vector is —¢

¥t

‘%ﬁ‘_\/ 4 i+i_i\/b4c4+a“c4+a“b4
a’ 3" 3 3 a’b'c*

2 2 i+
Vo f 2[ b%c? +c%a?j +a%h’k
Wg}ﬁ‘ b“c4 tatctra'h’ bct+atct ra'h
( 3’73'73 \/_ 4b4 4

Solution: v = \/f
y7;

If v, and v, are the speeds corresponding to tension in the string T, and T, respectively,

then
Yoo T—2:>v2=v1 T—Z
Vl Tl Tl
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.V, =500x% 78'2 =500x2=1000m/s
Ans. 5: (a)
4
Solution: Q=wr=17= Q = _ 810 = 24.88sec
o 2x3.14x512
Ans. 6: (a)
Solution: L, = mvr,
At the highest point,
v =speed =v,cos30° = @
2 2 0 2
ri:h:vosm 300 _ v
29 89
= L=m V3, | (% |_ J3me
2 89 169

Ans. 7: (b)
Solution: Stopping potential is the negative potential which stops the emission of

(K.E)max electrons when applied.

.. Stopping potential = 4 volt

Ans. 8:(d)
. DA (2D)4
Solution: B=— and B’ = =4
olution: g r and g e p
Ans. 9: (d)

Solution: we have %+(tanh x)y = 2e* This is linear differential equation of the first order.
X

. tanh xd
Integrating factor = ol B _ gineoshx _ et

Hence the solution of this equation is y.cosh x = I(Zex)cosh xdx+c

- y.ex +e—x :ZIeX (ex +efx)

5 dx+c,
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X —X

e +e

2

X

y. = [(e” +1)dx+c,

—X 2x

+e "

+X+C,
2 2

(e2X +2X+ c)

X

=>y= , Where 2¢, =c

e“+e
Ans. 10: (a)

. .. 7 _ izi2\' | _ —7l2
Solution: cos{log(cosgﬂsmgj} —cos[log(e )} =cos| loge ™" |

:cos{(—ﬁ/Z).Iogj} :cos(%jzo =2?=0

Ans. 11: (c)
Solution: B, =40 ' and B, :{ﬂL(sin 45° +sin 45°)}<4
2 (I/27z) 4r1/8
By_ 7
By 8v2
Ans. 12: (d)

Solution: For constant velocity q [E + (\7 x |§)} =0

Ans. 13: (b)

Solution: From Ohm’s Law V — ¢ = IR, one can obtain the current. (Note that V = 5.0 V is the

voltage of the battery. The voltage induced acts to oppose this emf from the battery.)
The problem gives %—? =150T /s. The area is just 0.01 m®.
Thus, the induced emf is, & = ?j_? A=150x0.01=15

Thus,V —¢=35=IR=1=0.35A, since R=10Q.
Ans. 14: (c)

Solution: Volume of the primitive cell is
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V(:a»/‘<6rxc~r)
_ 9f+@j ‘_amrﬂj « ck
2 2 2

(EH@ ]j(% j+—J§aC f]=§azc

2 22
Volume of the reciprocal cell is

) _ (2] sor

V*
J_ " JEakc
Ans. 15: (b)
Solution: U, = wyA? —x2 , U, = @y A2 — X2
u2 2
=L =A-x and 2. =A —x?
w (O
2 2 2 2
u> u u
> 2L =24x -2 2=x-X
w w w
2 2
u’>—u
S
X, =X
2 2
X —
T=2—”=27z 2 Xlz
o u/ —u’
Ans. 16: (b)

Solution: ‘w(0)>:%[|z//+>+|z//>]
And |y (t)) = \/—D%)e ”;',t+|‘// e 'Etj|

2E

A=t () =[lv e+l )e == v +lv )]

Ans. 17: (b)
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Solution: d—U=0:>k(6x2—10x+4)=0:> x=1,x=§

dx
d?u
——=k(12x-10
dX2 ( )
2 2
For x=1, d—U_2k>0andforx—g d—U:—4k<0 So

T R

Ans. 18: (d)
: n* d%y d?  2m(E+V,)
Solution: ———2 -V, =Ey = +
amad T T e 72
2m(V, +E)
k=, |—20 —/
hZ
Ans. 19: (a)

Solution: As process is adiabatic, T /P =C

T/ B T,
plyfl - p2771

14-1
155
T, =300x 5 =246.1K

T, =-26.9°C
Ans. 20: (c)

Solution: M —>§M +§M

From momentum conservation
0=§1+§2 :>§1 =—§2 :>|Pl|=|P2|

From energy conservation
E=E +E,
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2 2 2
, 2 Mc 2 Mc :Mcz—ﬂ Mc

= + -
5 vi 5 V2 5 V2
e e -

Ans. 21: (a)
Solution: By definition m = [ [ &(x, y)dA
R

1% 1 xy2 X L5 X® 1 X !
:m:12nydydx:1ZJ — dx:lzj —-0|dx=12| — | =12| —| =1
% ol 2 2 2.6 12

0 0

Ans. 22: (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. 23: (d)

1+§,—7r£x£0

Solution: The given function can be written as f (x) = ”

1—Q,0<X<7r
VA

f (x) can be written as f(x):1—£|x|, —T<X<7®
T

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

For |x|,-T<x<rx

v

1 1 72 =«
=—|xdx=—-—=—
% I T 2 2

7%

27 2[ xsinnx 1 i 2[ 1
an=_jxcosnxdx:— +—cosnx | = a, =—|—(cosnz-1)
7y 7| n n . z|n

Foreven n, a, =0

L

N=——"
F(2)=——

Forodd n, a =

n

SN
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Thus for the function f (x) =1—£|x|
VA

a,=0+0= foreven n

an:O—g(— 4 j:L forodd n.

2 2.2
T zn

z°n
) ) ) 8 & 1

Hence the fourier series of f (x)is f(x)=— Z —-COSNX
55N

Putting x =0 in this series we obtain

1—£[1+i+i+ j :>1+i+i+ _T
=" gte Zte e 5
Ans. 24: (a)
Solution: Nz
20v2m/s
2 -
R vsin 260 _ 20\/§><1%)0\/§x1 _80m
0 o 45° A
Centre of mass will strike the ground at A~ 1« R » B
X — m1X1+mZX2
T m+m,
g0 Mt 2mx100 _ 500 — 40m
m+2m
Ans. 25: (a)
2
Solution: 1, :(1 mr2j+mr2 _smr
4 4
= I2:—mr2+mr2:—mr2=%I
Ans. 26: (a)
Solution: 7, Wi _T_Z, 1, :1:1_1—2 95
Q 8 T, 4 T,
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Onsolving T, =760K and T, =665K
Ans. 27: (d)
Solution: f (x)=1In(1-x)—In(1+X)=In[1+(-x)]-In[1+x]

X x° X
=2 X+—+—+—+-
3 5 7

Ans. 28: (b)
1

1 + e—&‘/kBT

Solution: P(0)=
Population with energy 0
1

.1+e—c/kBT

lim e/k,TO 1

=N

Ans. 29: (d)
Solution: Energy is conserved.

Loss in Kinetic energy = Gain in potential energy

—3;-£E319%Q4=5x(16x1043)J oo L 2ze
drey, T, ™ 47g, 5x1.6x107°
(9x10°)(2)(92)(1.6x10*)

or Fyip = Ex 16107 =r. . =53x10"m =r, =53x10"cm
X1.0X

The distance of closest approach is of the order of 10™*cm or 10 m
Ans. 30: (¢)
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Solution: p:q:r=

Sl
NN
N w
N
Il
|_\
N w
N

.b.c
Kk
or p:q:r=2:3:4

Thus, possible value of intercepts are

0 0 0
p=2A, q=3A, r=4A
Ans. 31: (a), (b)
Ans. 32: (a), (c) and (d)

. . . oV (t V,
Solution: Displacement current density J, :50%:% at( ): “o® Odcoswt

Ans. 33: (a), (b)
VO

[T

1
f, =——===10°rad s™ = Resonance frequency

JLc

Ifw 10°rad /s, then circuit behaves as inductive circuit.

Ans. 34: (b), (c) and (d)

Solution; | =

Solution: E, =(n+1)z@ and degeneracy of nth state is n+1

Two electrons will be n=0 and one electron in n=1
E=2xhw+1x2hw=4hw

Boson will not follow Pauli exclusion principle so all three boson will be in ground state

so energy 3@
Ans. 35: (a) , (d)

_2x16x107"

W = 49 ><1015 56071
.0 X

Solution: For threshold frequency hf =2x1.6x107™"° = f

Kiax =hoo—W
For given wave maximum kinetic energy is for highest @ so @ =12.56x10"sec™

—34 15 -1 —19
:6.6><10 Jsx12.56x107s™  82.8x107J eV = 8.24eV

ho =
27 6.28x1.6x107%°
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Kmax = —W = 8.24eV —2eV =6.24eV

Ans. 36: (a), (b), (c)

Solution: In FCC lattice only unmixed (hk1) are present. (111),(200) and (220) are unmixed
(hk1), therefore they are present while (310) is mixed (hk1) and it is absent.

Ans. 37: (a), (b), (c), (d)

Solution: For x=asin(2wt+4) and y =bsin(ot)

= 2asin ot cos at

|
:‘
NI

.'.5:Zs.ina)tcoswt:ﬂ 1
a b
X2 4y2 y2 _4y2 y2

3?7@? A

XZ 4y2 yZ
a’ b—z(b—z )70
This equation represent the figure 8.

Ans. 38: (a), (d)

Solution: For no slipping,

mgsind < umgcosd = tanf< u

AN

For no toppling, N

mgsin02<mgc039% mgsin &

a
= tan @ < —

Combine to get: u >% for toppling before slipping.
Ans. 39: (a), (b), (c)
Solution: There is only odd parity. Ground state is gha) and first excited = %hw

Ans. 40: (a), (b) and (d)
Solution: Change in momentum along y — direction will be cancelled out

--change in momentum along x —direction
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Ap = 2mvcosé
Ap
Prossure— OrC€_ At _ Ap _ Ap _ Apvcosd
Area A AAL L A.L
v Ccosé

. 2mvcosé-vcoseN ( N
Pressure p' = ,

n:—j, (V =AreaxL=AxL),
v \

p’ = 2mnv? cos® @
Ans. 41: 2.45

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

P 1

— =g E%
4pr? 27070
E, = 25 =2.45V/m
\/ 4rroce,
Ans. 42: 31

-6 -6
Solution: Electric field between the sheet is E = 9. + 9. _ 3.4x10 + 2.1x10

€ 2¢, 2 g, 2¢,

5.5x107°

:W:O.31X106 :31X104 N/C
X 0. X

Ans. 43: 3.5

Solution: (H)= ox1 + 2x4 + 4x9 :i+ﬁ+§:4_9:3,
1+4+9 1+4+9 1+4+9 14 14 14 14

Ans. 44: 7

Solution: Let N, be the number of initial number of nuclei. Then
n=N,—N,ge?* =N,[1-e?")

0.75n =N, —Ne e ™ =Ne ™ (1-e**)

Noe-Zé 1_e—2£

0.75n _ ( — ):>e‘“:E:2/1:2In2—ln3:>/1:0.143859c‘1
n N, (1-e%) 4

:T=1:7sec
p)
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Ans. 45: 143

2 2\?
E? - (mgc?) ~V1-0.25 /0.75MeV

c? c c

2
Solution: E? = pc? +(m0c2) —p=

_h_66x10*x3x10° 19.8x107"
p J0.75x1.6x107% 1.38

Ans. 46: 0.577

=14.34x10"m=1.43x10"?m

eff

) n
Solution: py =—=—
a

a
Py = el = 1/2 -1 = O
area 3 ( 2a)2 J3a? a

Py 1/+/3a> 1

= =—=0.577
Poo U@ NE]
Ans. 47: 1.6
Solution: 1, = Vo Ve 1270 =0.016 MA= I, = Sl, =1.6 mA
Rs +B(R. +R.) 150+100(3+3)
Ans. 48: 20

Solution: Izzi:§:20yA
R, 1

Ans. 49: 12000
Solution: (x—1)=4

~ 6000
15-1
Ans. 50: 3

Solution: The particle is in an infinite well of length 2a. (It’s stuck forever bouncing around

t =12000A°

between the two walls.)
The number of nodes in the wave function determines the energy level. In this case, there

is one load, thus this is E2. The lowest state would be E;.
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E, =kn%V for particle in a box. Given that E, = 2eV one determines k =1/2eV . For
one  particle system. Thus, E =05eV  for three electron system

E=2x0.5eV +1x2eV =3V
Ans. 51: 43.2

1
Solution: v, =V [1—exp(—t/RC)] :110{1_e(_2()()()x1()3]:|

=110[1-¢""% | =110(1-0.607) = 432V

Ans. 52: 60

Solution: So from 7 = pxE
ok :(pr+ pyj)x(Ef) =—p,Ek

p
—rﬁ:(pr+ pyj)x(\/gEi): p, x/3EK 4
N ) > X axis
Thus —(—pyEk)z p, x/3EK )
P Botno= =o-60°
Py
Ans. 53: 100
. - 1000
Solution: When V =5V = open circuit voltageV, = 1500><5 =3.33<V, =10V =1, =0
= I:)z,min :VZ IZ :0 .
- 1000
When V =20V = open circuit voltageV; = FOOX 20=13.33>V, =10V
=1, =1,-1, _10 10 55 10-10mA
05 1

=P, . =V, 1, =10x10=100mW

z,max

Ans. 54: 0.19
2
Solution: Y0 — Gl\gm =mv; = GMm
r r r
2
Resultant velocity at the each fragment from earth v =, /vg +VZO = Vof
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So kinetic energy T = lmv2 :imvg _ 5GmM
22 16 16r
Potential energy is _GmM
2r
Total energy E=T +V = — 3?2"”‘ _ _0.18752MM
r r

Ans. 55: 4

Solution: P(A)x p A(E+01eV)
P ( B) oc @ ()
P(A)/ P ( B) _ e—O.leV/(o.025ev) _et

Ans. 56: 0.83

. . 1 1.
Solution: y =sinwt +Ecos wt —gsm wt

2 . 1
= —SIn wt + —Ccos wt
3 2

2 2
R? = 2 + 1 =§:>R=E Units
3 2 36 6

Ans. 57: 0.3
. I r 3M
Solution: Mass density is o =cr, M =[cr.rdrdd = c= 3
0 27R
R R 5
I, =r?dm= [r’cr.rdrdd = c27R put value of ¢ 1, = g MR?
0 0
From perpendicular axis theorem I, =1, +1, and I, =1, s0 I, =1, =1y =%MR2
Ans. 58: 0.71
Solution: m m

O O O O

Conservation of momentum
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mv+0=my,+mv, =V, +Vv, =V

3

kf :Zki
=% +%mv22 ==x=mv’+0

= 4(v12 +v22) =3(v, +v2)2

V2 +V2 -6V, =0

v,) 6v v,) 6+42
:(—Zj ——2+1=0:>[—2j= — N2 _3+2\2

v, A v, 2

Vo=V Y, Yy :>e:v2/v1—l=34_r2\/§—1
V=0 Vv, +V, Vv, +1 3422 +1

1
Se=—x

2
Ans. 59: 23.53mm

Solution: In equilibrium
T, +W =T,

Where T, = p, x(60)" g

Ty = Pu (60—X)(60°)g and W =, (60)’ g

- px(60)° g+ pp, (60)° g = py,, (60—x)(60) g

= p,, X+60 pg, =(60—X),0Hg
)pHg _pFe
pHg +pw

) 136007874
13600 +1000

=(60mm)=0.39

= x=(60 mm

=(60mm

=23.53mm
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Ans. 60: 0.73
Tdp(V, —-V.
Solution: d__ L —~dT = M
dT - T(V,-V,) L

T =273+0=273K, L=80cal/gm

V, (Specific volume of ice at 0°C) = 0—22 gm

V, (Specific volume of water at 0°C) =1cm®/gm

273%(100-1)x10° ><1.018><(1— 0 é’

92)><10_3
—dT = =-0.733°C

80x4187
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