Part – 2 a 

Test Questions

Senior Physics

3033 EBL


1*
(a) State (in your own words) the three Newton’s Laws of Motion.
(b) Some said that only one of the three Newton’s Laws of Motion is already enough. Which one of these 3 laws you would retain? Explain why the law you have chosen can also do the jobs of the other 2 laws.










(KCU: 1, 3)
2*
A motorbike has a mass of 100 kg and it accelerates at 1.5 m/s/s. What force this motorbike is producing?











(KCU: 1)
3*
Playing on a U-shape platform, a BMX bike has attained a vertical speed of 50 km/hr before leaving the edge of the platform. How high this bike can reach before falling back again?
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(KCU: 3)
4**
A motorbike cyclist went to the North Pole for expedition. He reported that when he approached the true North Pole (where the spinning axis meets the surface) he experienced the Coriolis effect. Some said that he just had a kind of psychological illusion. 
Your task is to analyze and report whether the expeditor had really experienced appreciable Coriolis effect or had psychological feeling. Your conclusion shall be derived from quantitative analysis (i.e. calculations). You may assume the maximum permissible speed, there, to be 100 km/hr.








(KCU: 3 EC: 3)
5**
What horizontal speed a BMW bike will attain if it falls through a height of 10 m when manipulating in a u-shape platform?
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(KCU: 2, 3)
6**
A skate board, moving at 5 m/s, collides onto the end of another stationary skate board. After the collision, both the skate boards move at the same velocity. If both skate boards are having the same weight, calculate:

(i) their velocity if pure inelastic collision is assumed;

(ii) their velocity if pure elastic collision is assumed.

(KCU: 2, 3)

7**
The velocity-time graph for a motocross bike is show in the diagram below. 

(a) Find the displacement 
(b) Referring to the graph and using s to represent displacement, t to time, u to initial velocity, and v to final velocity, write a formula s in terms of u, v and t.











(KCU: 3)
8***
In a drag race, a motorcycle stars from rest to reach the finish line, 400 m away, in 8 seconds. Find the velocity of the motorcycle at the finish line. (Assume linear acceleration).










(KCU: 3)
9***
A motorcycle stunt man will perform a ramp-to-ramp jump in an indoor stadium. Due to the limited space of the stadium, it is anticipated that the bike, after jumping, has to be stopped with the help of cushions as in the following diagram.

The worse case scenario is that the bike will hit onto the cushions at 100 km/hr. At this speed the cushion will depress a depth of 1.97 meter to bring the bike to stop. 

The safety officer has set the safety standard that the maximum equivalent gravitational attraction the body of the rider can withstand is 20 g, (1 g = 9.81 m/s/s)
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(a) Your task is to analyze and report whether the safety cushion meets with the safety standard or not. Your conclusion shall be derived from quantitative analysis (i.e. calculations).

(b) Calculate the energy absorbed by the cushion if the total weight of the motorcycle and the rider is 220 kg. 










(KCU:  2, 3 EC: 3)

10***
A motorcycle is about to turn a curved band of a road. The radius of the curve of the road is 40 m. The speed of the bike is 60 km/hr. Find the angle that the motorcycle has to lean away from the vertical (i.e. θ) in order to turn the band.











(KCU: 1, 3)

11***
Inspired by the “Scrapheap Challenge” TV series, some youngsters built a motocross bike from scraps. 

They tested the bike and had found that the bike can jump a horizontal distance of 30 m off a 10 m high cliff after accelerating, from idle, for a distance of 100 m.

Help the youngsters to answer the following questions:

(a) What was the velocity of the bike attained right before leaving the cliff?

(b) What was the acceleration of the bike before leaving the cliff?

(c) How much time the bike used for speeding up?

(d) If the total mass of the bike and the rider is 180 kg, what is the power (in KW) that the bike can produce at the rear wheel?

(Note: neglect the moment of inertia of the wheels)
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(KCU: 1, 2, 3) 

Height





θ








Cushion











Wall





100 m





30 m





 10 m





10 m





Time, t, (m/s)





Velocity (m/s/s)





Velocity of the bike over time





U





0





5





15





20





25





V





5





10





15
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