ACDA4007 Physics Solutions (2020)	

(a) A body of mass 300g is dropped from a vertical height of 1.3m. Calculate the speed at impact on ground.									
Assume acceleration due to gravity g = 9.8 ms-2
(3 marks)

Potential Energy  is totally converted into  Kinetic Energy
mgh=  0.5 mv2

where h= 1.3m,  m = 0.3kg  and v is v speed on impact at ground level.
v2= 9.8 x 1.3x 2 = 25.48 
v= 5.05 ms-1 to 2 d.p.

(5 marks)
	
(b) A projectile of mass 25g penetrates a target to a depth of 0.4m. If the speed at initial impact is 500 ms-1 determine the resistive force that the body exerts on the projectile, assuming uniform resistance.
Kinetic Energy at impact  =  work done by resistive force in stopping body
	0.5 x 0.025 x 5002 = F x 0.4

	F = 7812.6 N
(5 marks)
			
				



Q2
(a) Using simple sketches, compare the stress- strain relationship for a ductile metal and a brittle material.	A simple bilinear approximation (or better) is expected for this assessment.
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(6 marks)
(b) An applied force stretches a uniform wire. If the change in length is 10-4 m and the strain was 0.01, calculate the original length of the wire.
Strain =extension/original length
  		strain= 10-4/L
     			L = 10-2   m 									(4 marks)
(c) A vertical uniform wire has Modulus of Elasticity 62 x 109 pascals, cross-sectional area 0.1 cm2 and natural length 1.9 m. Calculate the stress and strain values when a mass of 125 kg is suspended from one end. 
Assume acceleration due to gravity g = 9.8 ms-2

Stress= force/cross-sectional area  = 125x9.8/0.1x10-4  = 1.225 x 108 Pa 	(5 marks)

Strain = Stress/E  = 1.225 x 108 /62 x 109   = 0.001976 
(5 marks)


Q3
(a) How much energy is required to raise the temperature of a body with specific heat 200 J kg-1 K-1 and mass 3kg through a temperature increase of 10 K?
From definition of specific heat Q= mCΔT   where C= 200, m= 3kg and ΔT=10
Q= 6000J
(5 marks)
(b) A force of 100N is applied to a body and accelerates it from 4 ms-1 to  10 s-1 over  a duration of 0.2s.What is the acceleration?
Uniform Acceleration  = change in velocity/time = (10 - 4)/0.2 = 30 ms-2


(5 marks)



