SOLUTIONS Of J.E.E.(Main)2018

( These 26 Questions out of 30 were taught directly in the Classroom by
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Prof. MUKUL JHA )
Diffraction & YDSE 1% Diffraction minima - d.sin30 = 1A Hence A =d/2
(yDSE)Fringe Width B =AD/d’ =0.01 —On calculationd’=25pm ... Ans.(4)

Electronics & Circuit Potential barrier in Silicon is 0.7V, while in Germanium it is 0.3V

Current , I = (3-0.7)/200 A = 11.5 mA ... Ans.(2)
Errors in Measurements Density d = Mass/ Volume = M/L?
Hence Ad/d = 1. AM/M + 3. AL/L=1.5+3.(1)=4.5% e VASAZ)
Cyclotron Radiusr=V(2mK)/gB 1. = V(2m. K)/eB I, = V(2m, K)/eB
Ie = V(2x4m, K)/2eB = V(2m, K)/eB =T, Hence, 1. <1, =Ia Ans.(1)
Electrostatics V=Kga/rs + Kga/1s + Kqc/rc

= 1/4ney ( 0.4ma’ /b - o.4nb? /b + g.4nc’ /¢ )
=a/g [@-b*)b + c]

Friction For equilibrium .. p(m+10)g = 5g 0.15(m+10) =5 m+10 =500/15
m=233kg ... o option correct... nearest Ans. 27.3 kg ...Ans. (1)

IRODOV CLASS  Attractive Force F = -dU/dr = - (-K/2)(-2) / £ = -K/i®
For Circular Motion- by Newton’s Law .... Kr* =mv?fr Hence mv’=
Kinetic Energy, K’ = 1/2mv’* = K/2a®

Total Energy E= KE+PE = K/2a® + (-K/2a*) =0 ....Ans.(2)

Capacitors Q = KC/V = (5/3)*90*20 = 3000pC = 3nC =gl < |

Induced charge on dielectric Q’ = Q[ 1-(1/K) ] = 3[1-3/5] =1.2nC .-..Ans. (4), ,
+0 -

S.H.Motion Frequency = 1/2mv(k/m) = 10"
m = mass of one atom = 108/ (6.02*10”) * 10* kg
On solving we can get ....... k=7.1N/m ..Ans. (1)

2m
_ _ ™m oy
Collisions  For elastic collision apply formula... v,= (m-2m)/(m+2m).u =-u, /3 C—)—'P' O
Fractional loss = [1/2mu,” - 1/2m(w; /3)* }1/Q/2mu,’)= 8/9 = 0.89 vest
Similarly for 2 collision between m and 12m Fractional loss = 48/169 = 0.28 ...Ans (4)

Dipole moment of circular loop = p=NIA= 1.I.nR?
Magnetic field at centre B: = o V2R

Moment becomes double if new radius = Rv2 , as current I has to be kept constant
netic field at centre B; = jio V(2RV2) = B, / V2

Magnetic Field by Current

New mag
Hence, B,/B, =¥v2 L. Ans.(2)
Potentiometer (IRODOV CLASS) r= R(L/L’ -1)=5.,52/40-1) =3/2 =1.5Q

..... Ans. (1)
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Communication System 10% of 10 Ghz =n. S5kHz  where n is the total no of channels

0.10*10* 10° = n.5*10° n = 2*10° Channels ..... Ans.(2) 5
:I—j_.@‘/i%: *
Polarization As I’ = I/2, Transmission axis of A and B are parallel 5 e
: & . ocos9=14 I N -0
Now, (1/2 I cos0). cos’d = 1/8 , fvom J. cosY= @.» 7y Y7,

cos® = 1/V2 Hence 0 = 45° e Ans.(2 e Lw® g Lug'e

Rotational Dynamics ML of removed part about axis through C of bigger disc
=1 + Md® = M.(R/3)* + M. (2R/3)* = MR? /2

On superposition, MI = 9MR? /2- MR? /2 = 4MR? ... Ans(4)

Electromagnetic Waves Speed of e.m.waves = 1/Vep
Speed in air = w/k =c and speed in medium = w/k = ¢ /2
Hence ratio ¢/(¢/2) =2 = V(g2 /&) Hence &/& =14 .. Ans(2)

Alternating Current  Quality Factor for sharpness of resonance , Q = @o L/R in LCR Circuit
... Ans.(4)

1-d Motion Graphs  Distance time graph indicates that velocity increases from 0,
then decreases (slope ds/dt = v)
But all other graphs indicate that velocity decreases first, then increases.
Hence, incorrect graph is (1). ... ADNs.(1)

Vv
Electrical Circuits(IRODOV CLASS) — Equivalent EMF = [12%2 + 13*1)/ [2+1]=37/3V | ® 152
Egv internal resistance of cells = {2*1)/(2+1) = 2/3Q
Main current i = (37/3) / [10+(2/3)} = 37/32 A

3v 270~
Potential diff. Across 10Q, V=iR=37*10/32=11.56V ... Ans.(1) P
Satellite Motion mo’R=k/R* Hence o’a(1/R*') Hence o a(1/R™H?)
Now T= 2o Ta RO2 ... Ans.(2)
Bohr Model of H- Atom  Series Limit implies last line of Lyman and Pfund Series (n=5)
For Lyman Series hv, = 13.6e For Pfund Series hvp = 13.6e/5
Hence vp = v, /25 ... Ans.(2)
Thermodynamics Adiabatic process .... T.V¥! = Constant T Vil=T, V!
For monoatomic gas y = 5/3 =T [V /il =3001VRV ! = 189K
Change in Internal Energy AU = n. D/2.R.AT = 2.(3/2).(8.3).(189-300) =- 2.7 kJ ... Ans(2)
Elasticity Bulk Modulus, K = dp/(dV/V) = mg/a(dV/V) dV/V = mg/Ka—- (1)
Volume of sphere, V= 4/3nR Hence dV/V = 3.dr/ ~——-- (2)
By egn (1) and (2), 3.drr= mg/Ka dr/r = mg/3Ka .. Ans(2)
Ny
Sound Speed of waveV = VY/p = 5.85* 10° mv/s As rod is clamped at mid M4 = L2, e
A=2L=12m =
Frequency v = v/A = 5.85% 10°/1.2 = 4.88* 10° Hz = 5 kHz .Ans(4) ~ %
: N
Collisions F = dp/dt = N.2mvcos45° /t m Jf, 48 (Widey)
Pressure = F/A = (N/t). 2mvcos45® /A = 2.35* 10° N/m? v%t';sl". % Fixed
.. Ans(4) .4 Wwald
Vinys &
Nice Conceptual Numeyicals !“um,.
ALL DIRECT FROM CLASSROOM LECTURES %
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