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Midterm Examination
Physics 204/1
March 4, 2009

Time Allowed: 1 1/4 hr. Maximum marks: 30

1. A car makes a trip of 300 km to east at an average speed of 30 km/hr and then goes 400 km north in 15 hours to reach its
destination. (a) What is the average speed for the whole trip? (b) What is the displacement of the destination from the

starting point? (¢) What is the average velocity for the whole trip? (1, l, 18
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»3. A jet plane lands with a velocity of 100m/s and can accelerate at a maximum rate of -5.0 m/s? as it comes to rest. (a) From

the instant it touches the runway, what is the minimum time needed before it stops? (b} Can the plane land at the airport |
where the runway is 1.2 km long?
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4, A boat crosses a wide river with a speed of 10 kmy/ o water. The river has a uniform speed of 5 km/hr due east
relative to earth. (a) Determine the speed of the boat Telytive to the stationary ground observer. (b) In what direction
should the boat be heading to reach an opposite point across te river? (1,2)
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5. A ball is thrown horizontally from the top of a building 50 m high. The ball strikes the ground at a point 100 m from the base
of the building. Find (a) the time taken by the ball during the flight, (b) the initial velocity of the ball. (1.2) &
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9.8 m/s*). (a) What would be his weight on Jupiter, where the free fall acceleration is

6. A man weighs 980 N on the earth (g = 1
(2.11)

259 m/s™? (b) How much would be his mass on Jupiter? (c) What is his mass on the carth?
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7. A 300N force applied up the plane pushes a 30-kg-box up a rough sloping plane, inclined at 30° angle to the horizontal,
having a coefficient of kinetic friction of 0.3, (a) What is the frictional force? (b) What is the acceleration of the box? \
@
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{a) What is the tension in the supporting cable?

3

© 8 Anelevalor weighing 40,000 N comes down with acceleration of 5 m/s”
(b )What would be the tension if the elevator were going up with an acceler:mon of 8 m/s™?
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&0, A fullback weighing 900 N is running with 2 speed of 8 m/s due north. Find his momentum
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1. Two cars travel in the same direction along a straight highway, one at 60 kn/hr and the other at -
90 km/hr. (a) Assuming that they start at the same point, how much sooner does the faster car arrive
at a destination 10 kilometers away? (b) How far must the faster car travel before it has a 15 minute

lead on the slower car? (1,2)
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2. A particle undergoes a displacement of 5.0 m south, then 10.0 m east, and 15 m north. What is the
direction and magnitude of the resultant displacement? 3)
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3 The minimum distance required to stop a car moving at 60 km/hr is 30 meters. What is the minimum
stopping distance for the car moving at 90 km/hr, assuming the acceleration remains the same as

before. ©)
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4. A 5 kg block rests 100 m high on a plane inclined at 30 to the horizontal. (a) Find the force of
friction on the block. (b) If the coefficient of static friction is 0.2 what is the maximum force of
friction before the block starts moving (c) If the plane were smooth, what would be the speed of the
block when it hits the horizontal plane. (1,1,1)
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5. If A=2i-j+4k and B=-3i-2j, (a)find A+B,(b)find A-B, (c) find AxB
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7. If a man weighs 90 kg on the earth (g= 9.8 m/s?). (a) What would be his weight on Jupiter, where

the free fall acceleration is 25.9 m/s*? (b) How much would be his mass on Jupiter? (c) What is his
mass on the earth? 3)
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8. A body of mass 10 kg is moving with a constant velocity of 5 m/s on a horizontal surface. The
coefficient of kinetic friction between body and surface is 0.2. (a) What is the horizontal force
required to maintain the motion? (b) If the force is removed, how soon will the body come to rest?
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9. An elevator weighing 4000 kg rises with acceleration of 5 m/s’. (a) What is the tension in the
supporting cable? (b) What is the tension in the cable if it comes down with
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10. A boat pointing towards north crosses a 10 km wide river with a speed of 12 km/hr relative to water.
The river has a uniform speed of 5 km/hr due west relative to earth. (a) Determine the speed of the
boat relative to the stationary ground observer. (b) How much time will it take to reach the point
directly opposite the starting point? (1,2)
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