








































M03 - 1a 








car





vavg





M03 - 2a  








tan-1[





=





Δd





Δtlong





(29)g





(790)





=





=





31.6…





=





32ms-1





M03 - 1b  








½ (1200)(26)2





½ mv2





=





EK





=





4.05… x 105





=





4.1 x 105J





=





M03 - 1c   











M03 - 1d   














vf 	=  vi   +         at


        	=(26) + (1.2) × (7.2)


	= 34.6…


	= 35 ms–1

















d 	=      vit      + ½ at2


	=(26)(7.2) + ½ (1.2)(7.2)2


	= 218.3…


	= 220 m














M03 - 1e   











v  =








M03 – 3c 














M03 - 2d   


The direction of the speed of the car is always changing


→ the velocity(v) of the car is always changing 


                  (velocity(v) is speed with direction - vector)


→ the car needs to be accelerating (a)  (a = Δv/Δt)


The acceleration(a) is towards the centre(vector analysis)


→ the car needs to experience a force (Fc) towards the   


    centre.(Fres = ma)





(56) 





r 





M03 – 3a  see model








M03 - 1f  


The kinetic (EK) or potential (EP) energy of the car (moving against a force of friction) 


=  energy supplied to the car minus the energy “lost” to overcoming friction.


If the speed or height of a body remain constant (do not change) then ALL the energy supplied to the body is “lost” to overcoming friction.
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=
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M03 – 4d 


Law of Conservation of Total Momentum.


In the absence of external resultant forces, the total momentum of a system of bodies is the always same before and after an event.








(c)           pfB	= mBvfB


          (26000) /1200	= (1200)vfB /1200


                 21.6…	=            vfB 


                 22ms-1	=            vfB





(b)               pTotal before 		=    miA viA     + miB viB


		= (1400)(21) + 33600


	=  63000kgms-1





(a)                         pB 		= miB viB


		= (1200)(28)


	=  33600kgms-1





M03 – 4 








 Work done against friction	= Energy transferred  


                  Wagainst friction   	= Ffriction x d			      	= (330) x (36)


	= 11880


	= 12000J		


		


       





Horizontal motion:  Fres       	= Ftractor – Ffriction 


        therefore mA x ahor 	= Ftractor – Ffriction


                (1200)(1.1)  	= (1650) – Ffriction 


                     1320	=   1650  – Ffriction 


                     1320 - 1320	=   1650  – Ffriction - 1320


                       0  + Ffriction	=     330  – Ffriction + Ffriction


                              Ffriction	=     330N 





M03 – 3e  











M03 – 3d   





				


				+ M1 (2SF)





Fdue to rope





Ffriction





56.3…





=





(12)g





(18)





=





M03/03








2π r �  T   











  2π (56) � (2x6.77)











=








=








25.9…








26ms-1








=








M03 - 2c   see model











M03 - 2b   



































(1200)(25.9…)2 





mv2 





= 





Fc





= 





14470.7…





= 





1.4 x104N





= 














M03 - 2e   


The car will travel in a straight line (at a tangent) at a constant speed.





M03 - 2f   





The car needs a resultant (unbalanced) force (centripetal force) to act on it for it to change its velocity (size or direction) from constant velocity. (Newton’s 1st Law of motion)


This force is provided by the force of friction due to the road


The oil results in this force becoming zero.


The car will then continue in the direction it was travelling the moment it hits the oil patch - at a tangent. 





  Fon car  	=  kx   


	= (29500)(0.085)


	= 2507.5


	= 2500N         





Δv2	= 122   +   182  


Δv     	=√(468)


	= 21.63…


	= 22 ms–1





M03 – 3b 


   








Pengine 	=   Fdriving x vavg


	=  (400)  x (12)


	=       4800W       A1
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