Name: _____________________________


1) ____ Evidence that the universe is expanding is best provided by the

a) red shift in the light from distant galaxies

b) change in the swing direction of a Foucault pendulum on Earth

c) parallelism of Earth’s axis in orbit

d) spiral shape of the Milky Way Galaxy
2) ____ Which object forms by the contraction of a large sphere of gases causing the nuclear fusion of lighter elements into heavier elements?

a) comet 

b) [image: image1.emf]planet 

c) star
d) moon 
3) ____ The bar graph shows one planetary characteristic, identified as X, plotted for the planets of our solar system. Which characteristic of the planets in our solar system is represented by X?

a) mass 

b) density 

c) eccentricity of orbit
d) period of rotation
Base your answers to questions 4 through 6 on the passage below.

Is Earth Gaining Weight?

Scientists believe that Earth may gain more than 100 tons of dust from space every day. The dust comes from thawing comets as they orbit the Sun and from pieces of asteroids that collided with other asteroids. Most asteroids orbit the Sun between Mars and Jupiter. Each dust particle dates back to the days when our solar system was created. So in a way, each tiny speck of dust holds clues to how our solar system formed. All the space dust produced by comets and asteroids in our solar system is drawn to the Sun by its gravitational force. However, space dust that passes within about 60 miles of Earth’s surface may be slowed enough by friction with Earth’s atmosphere to be pulled to the surface by Earth’s gravity.
4) State one reason why more space dust is attracted to the Sun than to Earth. 
[image: image3.emf]
5) In which temperature zone of Earth’s atmosphere is space dust first slowed enough by friction to be pulled to Earth’s surface? 
______________________________________

6) Approximately how many million kilometers from the Sun are most asteroids located?______________________
7) ____ Which motion causes the constellation Orion to be visible at midnight from New York State in winter but not in summer?

a) rotation of Earth

b) rotation of Orion

c) revolution of Earth

d) revolution of Orion
Base your answers to questions 8 and 9 on the Luminosity and Temperature of Stars graph in the Earth Science Reference Tables.
8) Describe the relationship between temperature and luminosity of main sequence stars.
[image: image4.emf]
9) In which group of stars would a star with a temperature of 5000°C and a luminosity of approximately 100 times that of the Sun be classified? 
______________________________________

10) ____ What does a red shift in light from distant celestial objects indicate to a scientist on Earth?

a) The gravitational force on Earth changes.

b) [image: image5.emf]The universe appears to be expanding.

c) The Jovian planets are aligned with the Sun.

d) Galaxies are becoming more numerous.

Base your answers to questions 11 through 14 on the diagram, which shows the heliocentric model of a part of our solar system. The planets closest to the Sun are shown. Point B is a location on Earth’s equator.

11) State the name of planet A. ________________________
12) Explain why location B experiences both day and night in a 24-hour period.
[image: image6.emf]
[image: image7.emf] 

13) On the graph provided, draw a line to show the general relationship between a planet’s distance from the Sun and the planet’s period of revolution. 

14) Identify one feature of the geocentric model 
of our solar system that differs from the

heliocentric model shown.

[image: image8.emf]
15) ____[image: image9.emf]A camera was placed in an open field and pointed toward the northern sky. The lens of the camera was left open for a certain amount of time. The result is shown in the photograph below. The angle of the arc through which two of the stars appeared to move during this time exposure is shown. How many hours was the lens left open to produce the photograph?
a) 12 

b) 2 

c) 6
d) 4
16) ____[image: image10.emf]The diagram shows cutaway views of the inferred interior layers of the planets Mercury and Venus. What is the reason for the development of the interior layers of these two planets?

a) Impact events added the mantle rock above the cores.

b) Heat from the Sun melted the surface rocks to form the mantles above the cores.

c) Gravity separated the cores and mantles due to their density differences.

d) Rapid heat loss caused the cores to solidify before the mantles.
17) ____ The red shift of visible light waves that is observed by astronomers on Earth is used to determine the

a) sizes of nearby galaxies

b) relative motions of distant galaxies

c) densities of the planets

d) rotation periods of the planets

18) ____ If the average distance between Earth and the Sun were doubled, what changes would occur in the Sun’s gravitational pull on Earth and Earth’s period of revolution?

a) Gravitational pull would decrease and period of revolution would increase.

b) Gravitational pull would decrease and period of revolution would decrease.

c) Gravitational pull would increase and period of revolution would increase.

d) Gravitational pull would increase and period of revolution would decrease.

[image: image11.emf]Base your answers to questions 19 through 21 on the diagram, which represents a model of Earth’s orbit. Earth is closest to the Sun at one point in its orbit (perihelion) and farthest from the Sun at another point in its orbit (aphelion). The Sun and point B represent the foci of this orbit.

19) Explain why Earth’s orbit is considered to be elliptical. 
[image: image12.emf]
20) Describe the change that takes place in the gravitational attraction between Earth and the Sun as Earth moves from perihelion to aphelion and back to perihelion during one year. 







   









_________________________________________
21) Describe how the shape of Earth’s orbit would differ if the Sun and focus B were farther apart. 



Base your answers to questions 22 through 24 on the data table, which shows information about the four largest asteroids found in our solar system.

22) ____ The asteroids shown in the data table are located between the orbits of

a) Venus and Earth 

b) Earth and Mars 

c) Mars and Jupiter
d) Jupiter and Saturn 
23) ____ Compared to the diameter of Earth’s Moon, the diameter of Ceres is about

a) one-fourth of the Moon’s diameter

b) one-half of the Moon’s diameter

c) twice the diameter of the Moon

d) four times the diameter of the Moon

24) ____ The surface rocks of Vesta contain significant amounts of the mineral pyroxene. If rocks on Vesta are similar to rocks on Earth, which two igneous rocks would most likely be found on the surface of Vesta?

a) basalt and scoria 

b) dunite and granite 

c) peridotite and pumice
d) rhyolite and pegmatite 
Base your answers to questions 25 through 27 on the passage below and on your knowledge of stars and galaxies.

Stars

Stars can be classified according to their properties, such as diameter, mass, luminosity, and temperature. Some stars are so large that the orbits of the planets in our solar system would easily fit inside them. Stars are grouped together in galaxies covering vast distances. Galaxies contain from 100 billion to over 300 billion stars. Astronomers have discovered billions of galaxies in the universe.

25) Arrange the terms galaxy, star, and universe in order from largest to smallest. 

[image: image13.emf]
26) Complete the table provided by placing an X in the boxes that indicate the temperature and luminosity of each star compared to our Sun.

27) ____ The star Betelgeuse is farther from Earth than the star Aldebaran. Explain why Betelgeuse appears brighter or more luminous than Aldebaran. In which sequence are the items listed from least total mass to greatest total mass?
a) solar system, Milky Way, universe

b) Milky Way, solar system, universe

c) universe, Milky Way, solar system

d) Milky Way, universe, solar system


Base your answers to questions28 through 30 on the graph, which shows the early formation of main sequence stars of different masses (M). The arrows represent temperature and luminosity changes as each star becomes part of the main sequence. The time needed for each star to develop into a main sequence star is shown on the main sequence line.
28) Describe the relationship between the original mass of a star and the length of time necessary for it to become a main sequence star. 

29) Describe the change in luminosity of a star that has an original mass of 0.5 M as it progresses to a main sequence star. 

30) Identify the force that causes the accumulation of matter that forms the stars. ___________________________
Base your answers to questions  31 and 32 on the data table below, which lists six stars, numbered 1 through 6, found in the constellation Taurus. The table shows the celestial coordinates for these six stars.


31) On the grid provided, use an X to plot the position of each of the six stars. Record the number of the plotted star beside each X and connect the Xs in the following order: 1, 2, 3, 4, 5, 6. The first star, Zeta Tauri, has been plotted for you. 


32) Complete the data table that provides additional information about two of the stars in Taurus.
[image: image2.emf]
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