ACDB4007_Solution_Scheme
Mark deducted if units absent from any answer.
Q1 	(a)   		
		dr


	
For this problem, the elemental mass dm in an elemental length  dr  is simply 
where M is total mass of bar and L is length. Replacing dm in integral we get:
 =  ML2/3       =   4 x 9/3 = 12    kg m2
									(10 marks)

b)   
i) Assume PE is converted to KE :  
0.5 m v2 = mg h 
v2 = (gh/0.5)  = 147.15
v= 12.13ms-1							(5 mark


ii)    Assume KE  is converted into  WD by resistive force 
WD =  F x distance =  0.5 mv2
		F =      = 

			F= 662.18 N						(5 marks)




					

Q2
(a)  7 rpm =   7  * 2π  radians per minute = 14 π  / 60 rad s-1  =  0.73 rad s-1
4 marks

(b)   
Resolving forces vertically   : 
Fv   = 5 cos 45 + 8 cos30 – 6cos60 = 3.535 +  6.92 - 3 =  7.464    N		4 marks				

Resolving forces horizontally 
Fh  = 5 cos45 - 8cos60 +6cos30 =   3.535 -4  +  5.196  = 4.731   N			4 marks

Then resultant force Fr = SQRT( Fv2 + Fh2) = 8.84   N				4 marks

Tanθ = Fv/Fh
Θ= tan-1(Fv/Fh) =  57.63 degrees with respect to  the positive horizontal axis													4 marks

Q3
a) WD =  								3 marks
 =  nRT( loge 2 -  loge 1) 			5 marks


	n= 2  mol  R = 8.31  and T =  293 K . Substituting in we get:

	WD= 4869.66 x  (0.693)   = 3375.39  J				2 marks

b)  First Law of Thermodynamics:
						
								3 marks
250  = mC       + 50							5 marks

mC       = 200

       = 200/0.04/900 = 5.56 K 					2marks

				
Q4.
(a) I’m looking for clear labelling of the elastic, plastic and failure regions 		(6 marks)Stress

DUCTILE

Damage initiation
Ultimate T.S. 


Plastic

Fracture Energy
Yield T.S.





elastic


Fully damaged


Strain






(b) From, definition of strain
Strain =  extension/original length
Original length = 7x10-3 /0.02   = 0.35 m				4 marks


©	Stress = Force/Area  = (100 x 9.81) /(0.4 x10-4)  = 24,525,000 Pa or 24.53 MPa	5 marks

From Hooke’s Law

Strain  = Stress/E  = 24525000/450e9 =  5.45  x 10-5                                       		 5 marks



Q5


(a) Stefan’s Law:

 Power from 2 m2=  2 εσT4            where   σ = 5.67× 10−8   and ε= 0.9 and T= 1673 K
			= 799,538.40 W or 799.54 kW					8 marks
(b)    
L(T)=L(To)[1+α(T-To)]   

 L(120C) = 0.5  [  1 +  5e-4 x 90  ]
		= 0.5225 m = 0.52 m to  2 DP					6 marks

©	for  constant power over a rectangular pulse  P =  E/ Δt        E energy  Δt  pulse duration
					Power = 5/8e-06  = 625,000 W or 625 kW


										6 marks





























































































































































image2.gif




image1.gif





ACDB4007_Solution_Scheme


 


Mark deducted if units absent from 


any 


answer.


 


Q1 


 


(a)   


??


=


?


??


2


?


??


 


 


 


 


 


 


 


 


 


For this problem, the elemental mass 


dm


 


in an elemental length  


dr


  


is simply 


????


 


??


??


 


where M is total mass of bar and L is length. Replacing 


dm


 


in integral we get:


 


??


??


?


??


2


 


 


????


??


0


 


=  ML


2


/3       =   4 x 9/3 = 12    kg m


2


 


 


 


 


 


 


 


 


 


 


(10 marks)


 


 


b)


 


  


 


i)


 


Assume PE is converted to KE :  


 


0.5 m v


2


 


= mg h 


 


v


2


 


=


 


(gh/0.5)


  


= 147.15


 


v= 12.13ms


-


1


 


 


 


 


 


 


 


(5 mark


 


 


 


ii)


 


   


Assume KE  is converted into  WD by resistive force 


 


WD =  F x distance =  0.5 mv


2


 


 


 


F =


0


.


5


 


mv


2


????????????????


   


   


= 


0


.


5


 


??


 


0


.


9


 


??


 


147


.


15


0


.


1


 


 


 


 


 


F= 662.18 N


 


 


 


 


 


 


(5 marks)


 


 


 


 


 


 


 


 


 


 


 


 


Q2


 


dr


 




ACDB4007_Solution_Scheme   Mark deducted if units absent from  any  answer.   Q1    (a)    ?? = ? ?? 2 ? ??                   For this problem, the elemental mass  dm   in an elemental length   dr    is simply  ????   ?? ??   where M is total mass of bar and L is length. Replacing  dm   in integral we get:   ?? ?? ?? 2     ???? ?? 0   =  ML 2 /3       =   4 x 9/3 = 12    kg m 2                     (10 marks)     b)        i)   Assume PE is converted to KE :     0.5 m v 2   = mg h    v 2   =   (gh/0.5)    = 147.15   v= 12.13ms - 1               (5 mark       ii)       Assume KE  is converted into  WD by resistive force    WD =  F x distance =  0.5 mv 2       F = 0 . 5   mv 2 ????????????????         =  0 . 5   ??   0 . 9   ??   147 . 15 0 . 1           F= 662.18 N             (5 marks)                         Q2  

dr  

