G8 Homework – C19 : Forces
1.
The diagram below shows a system of 5 strings and a beam of mass 1 kg holding a 2 kg mass. What are the tensions T1 and T2 in the two strings shown? (take g = 10 m/s2)
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2.
Many automobile passengers suffer neck injuries when their stationary car without head rests is hit by a car from behind. Explain this phenomenon using Newton’s first law.
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3.
If Mr. Chris were chasing Tina, his enormous mass would be very threatening. But if Tina zigzagged, Mr. Chris’s mass would be to her advantage. Why? (Hint: inertia.)
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4.
A high-flying jet cruises at an altitude of 30 000 feet at a constant velocity of 700 km/h. The force of thrust of the jet engines is 40 000 N. How much air friction acts on the craft? Explain.
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5.
A stationary trolley of mass 1 kg is free to move along a frictionless horizontal surface. For the first 10 s, a steady horizontal force of 0.5 N is applied to the trolley.


a)   What is the acceleration of the trolley?




[1]


b)   What is the speed of the trolley after 10 s?



[2]


c)   For the next 20 s, the applied force is removed. What happens to the acceleration of the trolley? What happens to the speed of the trolley?
[2]

6.
When a rocket of mass 3 tons (1 metric ton = 1000 kg) lifts off with a force of Fl = 50 000 N, the rocket experiences air resistance of approximately 5000 N. What is the acceleration of the rocket? [take g = 10 m/s2]



[2]
7.
The figure below shows a block of mass 4 kg resting on a table. A force of 5 N is applied to the block pulling it to the right, which gives it a constant acceleration of 1 m/s2.
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a)
What is the resultant force acting on the block?


[2]


b)
Explain why the resultant force is less than the applied force.
[1]


c)
If the applied force acts on the block for 5 s, what will the speed of the 



block be after 5 s?






[2]


d)
After 5 s, the applied force is removed. What will the new acceleration be?












[2]

8.
A lift is moving upwards at a constant acceleration of 2 m/s2. Given that the lift has a mass of 500 kg, what is the tension in the cable? [take g = 10 m/s2]
[2]
9.
Using Newton’s law of Universal Gravitation, explain why g, the acceleration due to gravity is a constant.






[2]
10.
How does the force of gravity between 2 bodies change when the distance between them is doubled?
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11.
Using Newton’s 3rd law, explain how a squid moves.


[2]

12.
Explain why a person in a car pushing on the steering wheel will not be able to make the car move forward.
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