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Q.N0. SECTION A MARKS 

1 [d]45 1 

2 [b] momentum 1 

3 [a]may have a unit 1 

4   

5 [a]light body 1 

6 [a]-400 1 

7 (c)11 km/s 1 

8 [c] 900 1 

9 [b]4 1 

10 (d)T4 1 

11 (a)is zero 1 

12 c)40 N 1 

13 [c]both will reach simultaneously 1 

14 d) radiation 1 

15 [c]λ/2 1 

16 a) Along the direction of wave propagation 1 

17 

18 

[a] 

[a] 

1 

1 

 SECTION B  

18 T= mg = 30 (10) = 300 N 

T-mg = ma (climbing up) 

a=T-mg/m 

a=300-25(10)/25 

a=2 m/s2 
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21 V=√gr 

V=√10*6400 

V=8000 m/s 
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X=acoswt 
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  P= 

    P=hdg 

 

M1L-1T-2   = M1L-1T-2    

 

 
F=6 𝜋r ի v 

Proof: When the body acquires terminal velocity, 
FT+FV=W 
Putting values, 
FT=4/3πr3ρgFV=6πηrvW=4/3πr3ρog 

 
We get, 
4/3πr3ρg+6πηrv=43πr3ρog 

6πηrv=43πr3(ρo−ρ)g 

v=2r2(ρo−ρ)g/9η 

 

 

pressure change at any point in a confined incompressible fluid is 
transmitted throughout the fluid such that the same change 
occurs everywhere. 

 
P2=f2/a2 

P1=p2 

F1/a1*a2=f2 

F2=f1/a1*a2 

Mg=mg*a2/a1 

M=ma2 

 

Elastic collisions occur when both the momentum and kinetic 
energy are conserved, similar to how billiard balls bounce off each 
other and move at the same speeds as before. Inelastic collisions 
happen when only the momentum is conserved but not the 
kinetic energy. 

 

m1u1 + m2u2 = m1v1 + m2v2 
∴ m(u1-v1) = m(v2-u2)  ⇢ (Equation A) 

Kinetic energy formula for elastic collisions is: 
1/2(m1u12) + 1/2(m2u22) = 1/2(m1v12) + 1/2(m2v22) 
∴ m1(u12-v12) = m2(v22-u22) 

∴ m1(u1+v1)(u1-v1) = m2(v2+u2)(v2-u2)  ⇢ (Equation B) 

Divide Equation B to Equation A, 
u1 + v1 = v2 + u2 

∴ u1 – u2 = -(v1 – v2) 

 

Y = FL0 / AΔL 
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Y=mgl/(ϖr2l) 

M=14.1*10-2 kg 

 

 

 
f=ϖ/5 

(b)Max.Speed=Aw 

V=1 m/s 
(c)a=Aw2 

a=10 m/s2 

 

 

 

                         

T – mg cosθ = mv2L 

The torque tends to bring the mass to its equilibrium position, 

τ = mgL × sinθ = mgsinθ × L = I × α 

For small angles of oscillations sin θ ≈ θ, 

Therefore, Iα = -mgLθ 

α = -(mgLθ)/I 

– ω0
2 θ = -(mgLθ)/I 

ω0
2 = (mgL)/I 

ω0 = √(mgL/I) 

Using I = ML2, [where I denote the moment of inertia of bob] 

we get, ω0 = √(g/L) 

Therefore, the time period of a simple pendulum is given by, 



 

 
 
 
 
 
 
 
 

32 

T = 2π/ω0 = 2π × √(L/g) 

(b)length 

(c) T = 2π × √(L/g) 

L=1.01 m 

 

 Streamline flow is a fluid's smooth flow with a velocity less than 
a critical velocity. Turbulent flow is uneven, unstable and exceeds 
the fluid's critical velocity. 
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Acceleration of the particle , performing S.H.M is given 

by α=−ω2y 

where ω is the angular velocity, and y is the displacement of 

particle. 

 

now, workdone by particle = →F.→dy 

 

as we know, acceleration and displacement are in opposite 

directions in case of S.H.M 

so, W=−mω2ydy 

 

where m is the mass of the particle. 

 

W=−mω2∫ydy 

W=−12mω2y2 

so, potential energy = -W 

=12mω2y2 

we know, ω=2πη 

so, P.E=2π2η2my2 ......(1) 

velocity of particle , v=ωAcosωt 

or, v=ω√A2−y2  

so, kinetic energy of particle, K.E=12mv2 

hence, K.E=12mω2(A2−y2) 

but ω=2πη 

so, K.E=2π2η2m(A2−y2) ....(2) 

so, total mechanical energy = K.E + P.E 

 

=2π2η2mA2  
i [d] 

ii[a] 

iii[d] 

iv[c] 

i[d] 

ii[b] 

iii[d] 
iv[c] 

 

 


