ACDB4007_Solution_Scheme
Mark deducted if units absent from answer.
Q1 	(a)   Two key assumptions:
		Velocity of H.E.  products varies linearly         			3 marks
		Metal plates do not fracture  					3 marks	
(b)  Restoring force is proportional to displacement from equilibrium and in opposite direction								4 marks
[bookmark: _Hlk118298552]©   first work out angular frequency ω  = sqrt(k/m) =  sqrt(400) = 20 rad s-1       4 marks
                     Then  f =  ω  /2π =  3.18 Hz  						3 marks
	Then T = 1/f  =  0.31 s							3 marks

Q2
(a)   5 rpm =   5  * 2π  radians per minute = 10 π  * 60 rad s-1  = 1,884.96 rad s-1
4 marks

(b)   
Resolving forces vertically   : 
Fv   = 9 cos 30 + 11 cos60 – 8cos60 =  9.294 N					4 marks				

Resolving forces horizontally 
Fh  = 9 cos60 + 11cos30 +8cos30=  20.954 N					4 marks

Then resultant force Fr = SQRT( Fv2 + Fh2) = 22.92  N				2 marks

Tanθ = Fv/Fh
Θ= tan-1(Fv/Fh) =  23.92 degrees						2 marks

Q3
(a)  P1 x V1  = P2 x V2       Boyle's Law for isothermal change of state for ideal gas.
P2 = P1x V1/V2  =   1.6 E08 Pa						6 marks
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I’m looking for an increased pressure at P3 due to  adiabatic change in state.

                             								4 marks


(b)   Energy balance equation is:
 K.E. at impact =  P.E. at original height before dropping

0.5 mv2    =  mgh

0.5 x 0.2 * v2  = 0.2 x 9.8 x 7.5

v2      =9.8 x 7.5/0.1

v        = 27.11   ms-1							5 marks


©   Energy balance equation is :

K.E. of projectile at impact  =  work done by resistive medium.

0.5 mv2    =   F d where F is resistive force and d is distance travelled by projectile before stopping in medium.
 0.5 x 0.025 x 800x 800 = F x 0.4
F = 20,000 N or 20  kN 							5 marks
Q4.
(a)  (
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)I’m looking for a clear distinction between the two clear elastic-plastic regimes for a ductile material and the catastrophic collapse of stress for a brittle material 
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									3 marks
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(b) From, definition of strain
Strain =  extension/original length
Original length = 0.03/5x10-3    = 6 m					4 marks


©	Stress = Force/Area  = (80 x 9.8) /(0.2 x10-4)  = 39,200,000 Pa or 39.20 MPa	4 marks

From Hooke’s Law

Strain  = Stress/E  = 39.2 E6/150e9 =  26.13  x 10-4                                       		 6 marks



Q5

(a)  I’m looking for clear descriptions of conductive, convective and radiative transport of thermal energy   2marks each    =   						6 marks 

(b) Calorimetric equation  :
Q=  mC ΔT == 1.5 x 300 x 30  = 13500  J   or 13.50 kJ				7  marks

©	for  constant power over a rectangular pulse  P =  E/ Δt        E energy  Δt  pulse duration
					Power = 10/0.1e-3  = 100,000 W or 100kW


										7 marks
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