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Sol  n   : Taught directly as Q. No. 26 of Waves on Strings in H.C.V.
Ans:(A, D)

In option A, v = √(gx) , as taught when we integrate it from 0 to l,
time will be equal by symmetry
In option B, Speed will be same but velocities in different in opposite
directions
In option C, Frequency (ν) is basic nature and does not by reflection
or refraction (as taught). When pulse (1) reaches bottom, Tension decreases, v decreases, λ decreases
In option D, Velocity v = √(gx) and is dependent on x (or, T and μ) only

Sol  n   : Taught directly in class of Stefan's Law and Newton's Law of Cooling.
Ans: (A,B,C) or only (C) 

Assuming e=1 (black body for human)
Energy radiated per sec = σ A T4 =  σ A (To + ΔT)4  =  σ A To

4 (1 +  ΔT/To )4 
   =  460 (1 + 4 x 10/300) = 520 J  

Net Energy Radiated per second = σ A T4 - σ A To
4 = 520 – 460 = 60 J

In option A, net word is not written hence wrong. Answer should be 520 J 
In option B, expression is true, but if person receives less energy due to smaller room temperature (To) 

         it should radiate less energy. Hence option B is also wrong.



In option C, Decrease in surface area(A) will reduce radiation by body, hence body will remain warm.
In option D, If temperature of body increases λm decreases. Hence wrong.

Sol  n   : Same as that taught directly as in Set(2) of Irodov Class with Theory Class of Center of Mass

For M → x   =  m . Lrelative / (m + M)  =  - m.L /(m + M)    option (A) correct
By momentum conservation, mv1 = MV2  ---(1)
By energy conservation,  mgh = ½ mv1 2 + ½ M (mv1 /M)2 , by (1)
 :. v1 = √{2gR/(1 + m/M)} option (C) is correct Ans: (A,C) 

Sol  n   : Same as that taught directly in Theory Class of EMI  

Flux  ΦB = B . A = BA cos ωt       
Σ = -dΦB / dt  = (BA ω) . sinωt        
:. Σ  α  dΦB / dt  α  sinωt 
Σnet = Σ 2A - Σ A = (B. 2A ω) . sinωt - (BA ω) . sinωt
      = (BA ω) . sinωt , clockwise in bigger loop and anticlockwise in smaller loop.

Ans. (A,D)



Sol  n   : Same as that taught directly in Theory Class of Prisms (elementary
formula) Ans: (A,C,D)
At δm = A,  i1 = i2, r1 = r2 , A = r1 + r2 = 2r1

δm =  i1 + i2 – A = A  =>  2i1 = 2A =>  i1 = A  :.  r1 = A/2 = i1 /2   
Option A is correct
µ = sin {(A + δm)/2}/ sin (A/2) = sin (A+A/2) / sin A/2 = 2cos A/2  
:. A = 2cos-1(µ/2)  Option B wrong
sin r2 = 1/µ , r1 = A – r2

sin i1 = µ sin r1 , i1 = sin-1(µ sin (A – r2)) = sin-1[µ (sin A. cos r2 – cosA. sin r2)]
i1 =  sin-1[µ (sin A √(1 - 1/µ2) – cosA. 1/µ)] = sin-1[sin A √(µ2 - 1) – cosA]
i1 = sin-1[sin A √(4cos2A/2 - 1) – cosA]  (value of µ is taken from above)  
Option C is correct
At δm, ray inside prism is parallel to base in isosceles triangle as taught in class 

Sol  n   :  Same as that taught directly in class of Series L-C-R Circuit Ans: (A, B)
In option A, In resonance, Φ = 0 and current is in phase with voltage

         For Φ = 0,  ωL = 1/ ωC . Hence independent of R
In option B, At ω ≈ 0 , I = Vrms / √{R2 + (ωL - 1/ ωC )2} = Vrms / ∞ = 0
In option C, resonant ωo = 1/√(LC) = 1/√(1 x 10-6 x 1 x 10-6) = 106 rad/s (when XL = Xc)
At  ω  >> 106 rad/s  → Circuit will behave as inductor
In option D, option wrong as ωo = 106 rad/s



Sol  n   : Same as that taught directly in Theory Class of Terminal Velocity and Bernoulli’s Equation in 
Fluid Mechanics Ans. (A,B,D)
In option A, Resistive viscous Force α v   (A) correct
After a long time this viscous force will balance external force F. Then plate will acquire terminal 
velocity. (D) is correct and (C) is wrong Then (a = 0)
For option B, By Bernoulli’s Equation → pressure difference Δp = ½ ρ [(u + v)2 - (u - v)2 ] = 2ρu.v  

:.  Δp  α u.v (B) correct

Sol  n   :  Same as that directly taught in Theory Class of Surface Tension Ans. (6)
Surface Energy, U = S. A.  and  By Mass Conservation,  ρ . 4/3 πR3 = k. ρ . 4/3 πr3 => r = R/k1/3  
  ΔU = S. ΔA  =  S [ k.  4π (R/k1/3)2 -  4π R2) = S. 4πR2 [k1/3 – 1]
=> 10-3 = (0.1/4π) x 4π x 10-4 [k1/3 – 1] => 100 = k1/3 – 1 ≈ k1/3 => 102 = (10α )1/3 => 2 = α/3 =>  α = 6

Sol  n   :  Same as that taught directly in Q. No. (44) of H.C.V Nuclear Physics Ans. (5)
Activity A = Ao e-λt 
=>  Ao = A eλt  = 115 (1 + λt) = 115 {1 + ln2/(T1/2 x 11.5)} = 115 { 1 + 0.7/(8 x 24) x 11.5) = 119.82
:. Ao ≈ 120 Bq Since, 120 Bq is activity of 2.5 ml  
:. 2.4 x  105 Bq is activity of 2.5 x 10-3 x (2.4 x 10-4)/120 = 5 litre

Sol  n   :  Same as taught directly in Bohr’s Model of H-atom Ans. (5)
U = - Z2/n2 . Eo = -1/n2 . Eo = - Eo / n2

Uf/Ui = nf
2/ni

2 = 6.25   => nf/ni = 2.5   If ni = 1,  nf not equal to 2.5  :.  ni = 1,  nf = 2.5 x 2 = 5



Sol  n   : Same as that taught directly in theory Class of Snell’s Law
Ans. (8)

n. sinθ = constant
comparing the 1st and last light ray by Snell’s Law
n. sin 30o = (n – Δn) sin 90o  → with common normal  
=> n . ½ = n – m x 0.1 => m = n / 2 x 0.1 = 8

Sol  n   : Same as that taught directly as Q. 82 Sound Waves HCV Ans. (6)
Frequency as received by car,  ν1 = (V + Vo)/(V – VS) . ν   =  (330 + 2)/ 330 x 492 Hz
Now Car will emit ν1 and 0 will hear
  ν2 = (V - Vo)/(V – VS) .  Ν1 = 330/(330 – 2) x 332/330 x 492 Hz = 332/328 x 492 Hz
:. Beat Frequency =  ν2 -  ν = (332/328 – 1) x 492 = 6 Hz



13. , 14. ,15. Same as that taught directly in Theory Class of Lorentz (Magnetic Force).
Total force on q can be given by
F = qE + qV x B
13. → F = 0  => q(V x B) = -q E Ans: (A)
14. E and B must be along z axis (E must be towards +ve z) Ans: (C)
15. To move towards -ve Y ,  vx = vz = 0  and Ex = Ez = 0 Ans: (D)



16. , 17. , 18. Same as that taught directly in Theory Class of Thermodynamics
Adiabatic curves is steeper than isothermal curve 
Wadia = (p1v1 – p2v2)/(r – 1)   ,  Wisothermal = nRT ln v2/v1

16. only option (B) follow correct sequence Ans: (B)
17. only option (A) follow correct sequence Ans: (A)
18. only option (D) follow correct sequence Ans: (D)

-These 18 Questions out of total 18 Questions were taught directly in classroom by Prof. Mukul Jha
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Sol  n   :  Same as that taught directly in Irodov Class as Third Cosmic Velocity Ans: (C)
To escape from Earth, ve = √(2GMe / Re) = 11.2 km/s     
To escape from Sun, vs = √(2GMs / d) = 11.2 x √(3 x 105/2.5 x 104) = 11.2√12 km/s

Total K. E. needed  ½ mv3
2 = ½ mve

2  + ½ mvs
2  => v3 = √{(11.2)2  + 12 x (11.2)2} = 11.2√13 = 42 km/s

Sol  n   :  Same as that taught in Theory Class of Vector Addition (Triangle Law)
with unit addition

By Triangle Law,  P + bR = S  :. bR = S – P       and      P + R = Q  :. R = Q – P
:. b (Q – P) = S – P  => S = (1 – b) P + bQ Ans: (C)    



Sol  n   :  Same as that taught in Theory Class of Errors
Changes Density ρ = m/V = m/(4πR3 / 3) = 3m/4πR3   
 => 1/ ρ . dρ/dt = 4πR3 /3 . 3m/4π . (-3)R-4 .dR/dt = -3/R . dR/dt     As 1/ ρ . dρ/dt  is constant
Hence dR/dt α R    Velocity, v = dR/dt  α R  Ans: (C)

Sol  n   :  Similar to that taught in Q. 26 about polygon in H.C.V
Electromagnetism Rise in c.m.(c)
  Δ = h/(cos π/n) – h 
     = h (1/cos π/n – 1) Ans: (C)



Sol  n   : Same as that taught in Theory Class of Rotational dynamics
Ans: (A,B,C)
Due to only external force in vertical direction, c.m(c) of rod will fall vertically downward→option (B)

Fall in c.m.;  Δy = ½ – ½ cosθ = L/2 (1 – cosθ)   :. Δy  α   (1 – cosθ) Option (A)
Torque about point of contact P = mg (L/2 sinθ)  :. τ  α sinθ     Option (C)
w.r.t. centre of mass c for point A ,  x =  L/2 cos θ  y =L sinθ  :. x2/(L/2)2 + y2/L2 = 1  Path of A is ellipse

Sol  n   :  Same as that taught directly in Numerical of Sound Waves Q 32 of HCV Ans: (C , D)
At P2 → path diff, d = 3000 λ, hence bright spot (A) is wrong
At P2 → path difference 3000 λ is maximum, hence (C)  is correct
d = 1.8 x 10-3 = n λ = n x 600 x 10-9  :. n = 3000  (D) is correct

As taught in class, p = d cos θ = n λ (bright)  => cos θ = n λ /d  => -sin θ dθ = dn . λ /D
:. dθ = -dn λ/ d sinθ As we move from P1 to P2 θ decreases → sin θ deceases → dθ increases  (B) wrong

Sol  n   : Same as that taught in Irodov Class Q. 44 Set II Ans: (A,B,C)



As inductors are in parallel,  p.d. VL1   =  VL2    

=> L1 dI1/dt = L2 dI2/dt  :. L1I1 = L2I2 => I1/I2 = L2/L1= constant  Option A is correct

After long time t → ∞    Final Current I = V/R = I1 + I2 = I1 + L1 . I1/L2  
=> I1 = V L2/R (L1 + L2) and  I2 = V L1/R (L1 + L2)    Option C is correct
At t=0 current through R = 0 as energies are zero     Option B is correct

Sol  n  : Same as that taught directly in Theory Class of
Rotational Dynamics 
τ = F. Rsinθ  Hence τ depends on θ and is not constant

→ Option A is wrong (as shown in
right)

For Option B(shown in left figure),
τ = F. R not equal to 0, but wheel climbs up → Option B
is incorrect

For Option C, If force is applied normally at P,  τ = 0 about Q → Option C is correct
For Option D,  τ = F. 2R = constant → Option D is wrong Ans: (C)

Sol  n  : Same as that taught directly in Phasor Diagram of Series LCR Circuit in Theory



class of Alternating Current Ans: (C,D)
p.d. between X, Y = VXY = VX – VY  = √(V0

2 + V0
2 + 2V0 V0 cos 60o) = V0√3  

:. (VXY)rms = V0√3 / √2 → Option D is correct
This will be same as (VYZ)rms   → Option C is correct

Sol  n  : Same as that taught directly in Irodov Class Q. 45 Set 2 and Gauss Law
Solid angle by flat surface on Q = 2π (1 – cosθ) as taught
Total solid angle at Q = 4π , for which total flux Φ = Q/Єo 
:. Flux through flat surface = 2π (1 – cosθ) / 4π . Q/Єo 

        = Q/2Єo .(1 – cosθ)  
        = Q/2Єo . (1 – 1/√2) 

:. Flux through curve surface = -Q/2Єo . (1 – 1/√2) 
:. Option B is correct

All points in circumference of flat surface are at equal distance R√2 from Q. Hence
they are on equipotential → Option A is correct.
Total flux through curve and flat surface = 0 (as qen = 0) → Option C wrong
Option D is wrong as component goes on decreasing outward. 

Ans: (A,B)



Sol  n  : Same as that taught directly in Q. 51 Set II of Irodov Class and Q. 39 of HCV Magnetic Field by 
current Ans: (A,B)

For B = 8p/13QR , radius r = p/qB = p. 13QR / Q. 8p = 13/8 . R
:. y = √{(13R/8)2 – (3R/2)2} = 5R/8

:. Total Vertical = y + R = 5R/8 + R = 13R/8 
→ Option A is correct
For B = 2/3 . p/QR , radius, r = p/QB = p.3QR/Q.2p = 3R/2

:. For B > 2/3 . p/QR , r’ < 3R/2 and particle will reenter zone 1 with deviation of
π as taught in HCV Q. 39  → Option B is correct
Change in momentum = p + p = 2p → Option D is wrong
distance = 2r’ α m → Option C is wrong 



Sol  n  : Taught directly in Theory Class of Capacitors
Energy stored in Capacitor = ½ CVo

2 = Ec Wbattery = ∆q. Є = Cvo . Vo = CVo
2 

:. Heat =  Wbattery – Ucapacitor =  CVo
2 -   ½ CVo

2 =  ½ CVo
2     :. ED = EC   Ans: (A)

Sol  n  : Taught directly in numerical Q.No. 45 and 48 of HCV and Q.No. 37 of Set II of Irodov Class
In process 2 first part, 
 Charge on Capacitor  q1 = CVo/3        Energy in Capacitor = q1

2/2C = (CVo/3)2 /2C = CVo
2/18    

Wbattery = q1. Є  =  CVo/3 . Vo/3  =  CVo
2/9

Heat Loss  =  Wbattery – Ucapacitor =  CVo
2 /9 - CVo

2 /18 = CVo
2 /18

This gets repeated for other two parts to get total heat loss = 1/3 . (½ CVo
2) Ans: (A)

-These 13 Questions out of total 18 Questions were taught directly in classroom by Prof. Mukul Jha


