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Assessment
Unit I Test, Part 2: Momentum
This is a test!  No other resources are to be used other than the equation sheet provided in the student resources and a calculator! Show all work for each question, including initial equations before substituting values.  Your final answer must be clearly marked with proper units. 
25 Total points possible
(9pts possible) A cart moving at 35.00 m/s is brought to a stop by the force plotted in the force–time graph shown here. Find the impulse and the approximate mass of the cart. Show all your work.
[image: ]
Answer:
Type your answer here.
According to the graph a force of 25N acts on the cart for 8 seconds (between the 9th and the 1st seconds)
[bookmark: _GoBack]The impulse = integrating F⋅ dt from t1 to t2    
		= F (t2- t1)
		=F.t
		=25 N *8s
		=200N.s
The impulse is 200 Ns
The carts initial velocity was 35.00m/s and after some time, its attains a final velocity of 0m/s (comes to rest). 
Let m = mass of the cart,
Impulse = change in momentum
200N.s= mass (final velocity- initial velocity)
200N.s= m (0-35) m/s solving for m and ignoring the negative sign 
m = 200/35 kilograms
mass of the cart =5.71 kilograms


[bookmark: MTBlankEqn](10 pts possible) A 9.0 kg rock starting from rest free-falls through a distance of 50.0 m.  Assuming no air resistance, find the amount of momentum that is transferred from the rock to earth as it collides with earth’s surface.  What is the change in velocity of earth as a result of this momentum change? The earth’s mass is. Show all your work, assuming the rock–earth system is closed.
Answer:
Type your answer here.
Let v = final velocity as the rock hits the ground and u= initial velocity of the rock;
Change in momentum = mv –mu
			=m(v-u)
u=0m/s, s=50.0m to find v;
 apply v2 = u2 + 2as
	= 0^2 + 2*9.8m/s^2*50m
	= 980 m^2/s^2 finding the square root;
v = 31.3050 m/s
change in momentum= 9 (31.3050-0)
			= 281.745 kg ⋅ m/s
Momentum transferred from the earth rock to the earth is 281.745 kg⋅m/s
Since momentum P is conserved P initial= P final, there is change in earths velocity.
Momentum P= m earth* v earth

281.745= * v earth solving for v

	= 281.745/
The earths change in velocity due to momentum change = 4.69575* 106^-23 m/s

[image: ](6 pts possible) A platform diver wants to be able to complete 3 full rotations in the air before hitting the water.  Explain how changing from a straight position to a tuck position could help knowing that angular momentum is conserved in this example.
Answer:
Type your answer here.
The diver needs to work backwards. The diver needs to enter the water with the least possible splash.by having the arms fully extended, and the hands and palms close together at the entry point, this is accomplished and a N+1/2 rotations are achieved. On reaching the water surface, the hands create a tiny hole bubble that the entire body must go into. Angular momentum is conserved in the diving course. To increase the moments of inertia, the dive arms and body must be fully extended. A tuck position in the diving process, on the other hand reduces the moments of inertia. Angular momentum is conserved more than the angular velocity is achieved in a tuck position and a more compact tuck position increases angular position. This eventually leads to an increase in angular momentum giving the diver over 3 complete rotations in the air.
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