Physics 1061

Spring 2008

Test #1 Solutions

Chapter 1

5.  Earth is approximately a sphere of radius 
Answer : Various geometric formulas are given in Appendix E.

(a) Expressing the radius of the Earth as 
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its circumference is 
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(b) The surface area of Earth is
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(c) The volume of Earth is 
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13. For about 10 years after the French Revolution, the French government attempted to base measures of time on multiples of ten: One week consisted of 10 days, one day consisted of 10 hours, one hour consisted of 100 minutes, and one minute consisted of 100 seconds. What are the ratios of (a) the French decimal week to the standard week and (b) the French decimal second to the standard second?

Answer:

(a) Presuming that a French decimal day is equivalent to a regular day, then the ratio of weeks is simply 10/7 or (to 3 significant figures) 1.43.
(b) In a regular day, there are 86400 seconds, but in the French system described in the problem, there would be 105 seconds.  The ratio is therefore 0.864.

21. (a) Assuming that water has a density of exactly 1 g/cm3, find the mass of one cubic meter of water in kilograms. (b) Suppose that it takes 10.0 h to drain a container of 5700 m3 of water. What is the “mass flow rate,” in kilograms per second, of water from the container? 

Answer:

We introduce the notion of density:
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and convert to SI units: 1 g = 1  103 kg.

(a) For volume conversion, we find 1 cm3 = (1  102m)3 = 1  106m3. Thus, the density in kg/m3 is
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Thus, the mass of a cubic meter of water is 1000 kg.

(b) We divide the mass of the water by the time taken to drain it. The mass is found from M = V (the product of the volume of water and its density):
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The time is t = (10h)(3600 s/h) = 3.6  104 s, so the mass flow rate R is 
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Chapter 2

2. A car travels up a hill at a constant speed of 40 km/h and returns down the hill at a constant speed of 60 km/h. Calculate the average speed for the round trip.

Answer:

Average speed, as opposed to average velocity, relates to the total distance, as opposed to the net displacement. The distance D up the hill is, of course, the same as the distance down the hill, and since the speed is constant (during each stage of the motion) we have speed = D/t. Thus, the average speed is
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which, after canceling D and plugging in vup = 40 km/h and vdown = 60 km/h, yields 48 km/h for the average speed.

27. An electron with an initial velocity [image: image10.png]


enters a region of length [image: image11.png]


where it is electrically accelerated (Fig. 2-24). It emerges with [image: image12.png]


. What is its acceleration, assumed constant?

Answer:

Assuming constant acceleration permits the use of the equations in Table 2-1. We solve 
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 with x0 = 0 and x = 0.010 m. Thus,
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49. A hot-air balloon is ascending at the rate of 12 m/s and is 80 m above the ground when a package is dropped over the side. (a) How long does the package take to reach the ground? (b) With what speed does it hit the ground? 

Answer:

We neglect air resistance, which justifies setting a = –g = –9.8 m/s2 (taking down as the –y direction) for the duration of the motion. We are allowed to use Table 2-1 (with y replacing x) because this is constant acceleration motion. We are placing the coordinate origin on the ground. We note that the initial velocity of the package is the same as the velocity of the balloon, v0 = +12 m/s and that its initial coordinate is y0 = +80 m.

(a) We solve 
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 for time, with y = 0, using the quadratic formula (choosing the positive root to yield a positive value for t).
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(b) If we wish to avoid using the result from part (a), we could use Eq. 2-16, but if that is not a concern, then a variety of formulas from Table 2-1 can be used. For instance, Eq. 2-11 leads to 
v = v0 – gt = 12 – (9.8)(5.4) = – 41 m/s.
Its final speed is 41 m/s.

Chapter 3

32. A car traveling 56.0 km/h is 24.0 m from a barrier when the driver slams on the brakes. The car hits the barrier 2.00 s later. (a) What is the magnitude of the car’s constant acceleration before impact? (b) How fast is the car traveling at impact? 

Answer:

 (a) With a = 17.0 m and  = 56.0° we find ax = a cos  = 9.51 m.

(b) Similarly, ay = a sin  = 14.1 m.

(c) The angle relative to the new coordinate system is ´ = (56.0° – 18.0°) = 38.0°. Thus, 
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(d) Similarly, 
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 = a sin ´ = 10.5 m.

70. Two particles move along an x axis. The position of particle 1 is given by [image: image20.png]6.00¢% + 3.00¢ + 2.00




(in meters and seconds); the acceleration of particle 2 is given by [image: image21.png]


(in meters per seconds squared and seconds) and, at [image: image22.png]


, its velocity is 20 m/s. When the velocities of the particles match, what is their velocity?

Answer:

 The vector 
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 is the unit vector pointing south. Therefore,
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(a) The positive scalar factor (5.0) affects the magnitude but not the direction.  The magnitude of 
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is 15 m.

(b) The new direction of 
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is the same as the old: south.

The vector 
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can be written as 
[image: image30.wmf]ˆ

2.0(6.0 m)j.

d

-=

r


(c) The absolute value of the scalar factor (|2.0| = 2.0) affects the magnitude.  The new magnitude is 6.0 m.

(d) The minus sign carried by this scalar factor reverses the direction, so the new direction is 
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