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A jet plane starts from rest with an acceleration of 3m/s2 and makes a run for 35s before taking off. What is the minimum length of the runway?

A. 105 m B. 1837.5 m

C. 2451 m D. 1204 m

A train is under a journey of several hundred kilometers. How can it be regarded?

A. An object in motion B. An object under rest

C. An object under absolute motion D. A point object

Rest and motion are relative terms.

A. True B. False

A driver takes 0.20 s to apply the brakes after he sees a need for it. This is called the reaction time of the driver. If he is driving at a speed of
54km/h and the brakes cause a deceleration of 6.0m/s2, find the distance travelled by the car after he sees the need to put the brakes.

A. 18.75m B. 225m

C. 21.5m D. 12m

The curvature of Mars is such that its surface drops a vertical distance of 2.0 meters for every 3600 meters tangent to the surface. In addition,
the gravitational acceleration near its surface is 0.4 times that near the surface of the Earth. What is the speed a golf ball would need to orbit
Mars near the surface, ignoring the effects of air resistance?  

A. 0.9 km/s B. 1.8 km/s

C. 3.6km/s D. 4.5 km/s

E. 5.4 km/s

Question: 1 of 10 Marks: 1QID: 230

Question: 2 of 10 Marks: 1QID: 229

Question: 3 of 10 Marks: 1QID: 228

Question: 4 of 10 Marks: 1QID: 227

Question: 5 of 10 Marks: 1QID: 226
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As shown below, a ball of mass m, suspended on the end of a wire, is released from height h  and collides elastically, when it is at its lowest
point, with a block of mass 2m at rest on a frictionless surface. After the collision, the ball rises to a final height equal to
 

A. 1 / 9 h B. 1 / 8 h

C. 1 / 3 h D. 1 / 2 h

E. 2 / 3 h

Which of the following can be regarded as an example for three dimensional motions?

A. Motion of planets around the sun B. Motion of a train along a straight track

C. Motion of a free falling body D. A kite flying on a windy day

Three identical rods are connected by hinges to each other, the outmost ones are hinged to a ceiling at points A and B. The distance between
these points is twice the length of a rod. A weight of mass m is hanged onto hinge C. At least how strong a force onto hinge D is necessary to
keep the system stationary with the rod CD horizontal? (5 MARKS)

Question: 6 of 10 Marks: 1QID: 225

Question: 7 of 10 Marks: 1QID: 224

Question: 8 of 10 Marks: 5QID: 223
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USEFUL INFORMATION / HINTS

Idea 1: For the torques equation it is wise to choose such a pivot point that zeroes as many moment arms as possible. Again it is especially
beneficial to zero the torques of “uninteresting” forces.

Idea 2: Sometimes it is useful to consider a system of two (or more) bodies as one whole and write the equations for the forces and/or the
torques for the whole system.

Idea 3: If forces are applied only to two endpoints of a rod and the fixture(s) of the rod at its endpoint(s) is (are) not rigid (the rod rests freely
on its supports or is attached to a string or a hinge), then the tension force in the rod is directed along the rod.

According to the idea 2, consider the system “rod CD + the mass m” as a whole; there are four forces acting on it: mg, the applied net external
force, and the tension forces of the rods AC and BD. The tension forces are the ones which we don’t know and don’t want to know. According
to the idea 1, these will drop out from the balance of torques acting on the rod CD with respect to the intersection point of AC and BD. 

Indeed, due to the idea 3, the tension force in the rod AC is parallel to AC; the same applies to the rod BD. Now, what must be the torque of
force F? For what direction of the force will this torque be achieved with the minimum magnitude? 
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A block rests on an inclined surface with slope angle α. The surface moves with a horizontal acceleration a which lies in the same vertical plane
as a normal vector to the surface. Determine the values of the coefficient of friction µ that allow the block to remain still. (5 MARKS)

On an incline with slope angle α there lies a cylinder with mass M, its axis being horizontal. A small block with mass m is placed inside it. The
coefficient of friction between the block and the cylinder is µ; the incline is nonslippery. What is the maximum slope angle α for the cylinder to
stay at rest? The block is much smaller than the radius of the cylinder. (5 MARKS)

Question: 9 of 10 Marks: 5QID: 222

Question: 10 of 10 Marks: 5QID: 221
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OPTIONAL ADDITIONAL INFORMATION
On an inclined surface, slipping will start when the slope angle α fulfills tan α = µ.
For the torques equation it is wise to choose such a pivot point that zeroes as many moment arms as possible. Again it is especially beneficial
to zero the torques of “uninteresting” forces.

ANSWER HINT
Write down the equation for the torques for the cylinder & block system with respect to the contact point of the cylinder and the inclined plane.
What angle with respect to the horizon is formed by the tangent to the cylinder constructed at the position of the little block?

--- END OF QUESTION PAPER ---
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