ACDB4007 Physics Solutions  May 2025

Q1
a) From  formula sheet 
V = 3100 ( 0.4  + 0.5)-0.5  = 3267.69 ms-1		to 2 DP		10 marks

b)
Ft = m(v-u) = 2x 15 = 30  N s					5 marks
F= 30/0.05 = 600 N						5 marks


Q2. 
a)
i)   Engineering strain assumes cross sectional area remains constant  2marks
ii)  6makrs as below


[image: A graph of stress and strain relationship]
b)
  stress = F/A   = 150x 9.81/(5e-2 x 1e-4) =  294,300,000 Pa			6 marks

strain = stress/E  = 1.47 x 10-3   to  2 DP						6 marks


Q3
a)
  Q =  mC ΔT  = 2 x 400 x 30  = 24000 J 				8 marks

b)  First law of thermos:
ΔQ=  mC Δ T   + ΔW

600  = 0.7 x 150x ΔT  + 350
ΔT = 250/105  =  2.38 K to  2 DP					12 marks



Q4
a) Newton’s second law for rotations:

T =  I Ӫ
Ӫ  = T/I = 200/200  = 1 rad s -2				8 marks


b) De Broglie

P =  h/λ
λ = h/p   = 6.626×10−34 /(9.109 E-31   x 1.6E6)
= 4.55 x 10-10 m   to  2 DP					12 marks

Q5
a)
i) 4 marks
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Ii)
Use Wien:

						= 2.898e-3/(1500+273.15)
									6 marks
 
c)  Use Stefan’s Law:strain

[bookmark: _Hlk126320389]= AεσT4         W     where σ=5.67× 10−8   

= 0.7*0.8*(773.15)4
= 11,345.56 W to  2 DP				10 marks
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