Spring 2003 Astronomy - Test 1 Test form A

Name

Do not forget to write your name and fill in the bubbles with your student number,
followed by a0, and fill intest form A on the answer sheet. Write your name above as
well. You will | ose pointsif you don't do this. You have as much time as you need.
For each question, mark the best answer. The formulas you may want are;
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1. Which of thefollowing is the best description of an atom?
A) A little plastic sphere with springs sticking out
B) Several positively charged electrons surrounding several negatively charged nuclei
C) Several negatively charged electrons surrounding several positively charged nuclei
D) Several positively charged electrons surrounding one negatively charged nucleus
E) Several negatively charged electrons surrounding one positively charged nucleus

2. Black holes have so much gravity that they tend to draw gasses from neighboring
stars. However, the gas does not fall directly into the black hole, because thereisa
great deal of angular momentum (rotation). What shape does the gas form before it
falsinto the black hole?

A) A straight line streamer forming aline pointing towards the black hole
B) A thin circle around the black hole

C) A flat but round disk around the black hole

D) A dlightly flattened sphere around the black hole

E) A round spherical shape around the black hole

3. This month the Moon will be at first quarter on February 9. When, approximately,
was the Moon/will the Moon be full?
A) February 1
B) Feruary 6
C) February 12
D) February 16
E) February 23



4. The evil Dr. Vile, floating in space hasjust adivated the Doomsday Device
Profesor Heroic, floating afew meters away, redizes her only chanceto save the
Earthisto get to Dr. Vile andtypein the disable awde. Thinking quickly, she draws
her readion gstol and fires diredly away from Dr. Vile. Why?

A) Professorsareold. They don't think clealy andthey don't seevery well

B) The projediles from the pistol will orbit the Earth, hitting Dr. Vile from the other
side, killi ng him and perhaps propelli ng the control panel to her.

C) Itisprobably a “warning shat”, fired to convinceDr. Vileto turn off the deviceor
be kill ed.

D) Whatever is propelled ou of the rea¢ion pstol isbeing pushed on,and therefore
will push badk on Prof. Heroic, propelli ng her toward Dr. Vile.

E) Thegasssfrom thereadion pstol will creae asoundwave that will hit Dr. Vile
and crush the control panel

5. Which o the following was first deduced by IsaacNewton?
A) TheLaw of Universal Gravitationis resporsible for planetary orbits
B) The Earthisadually asphere
C) The planets go aroundthe Sunin élli pticd orbits
D) The planets go aroundthe Sun, nd the Earth
E) Compared to the stars, the planets smetimes go East to West and sometimes
West to East

6. Which d the following was an innowation introduced by Kepler in attempting to

describe the motions of objeds in the heavens?

A) Hewasthefirst personto redize that the Earth isadually round

B) Hiswasthefirst model with the Sun at the center of the Solar System

C) Hewasthefirst personwho could adually estimate the distanceto the Moon

D) Hewasthefirst person who suggested that retrograde motion was caused by
acdual badkwards motions of the planets

E) Hewasthefirst personto use dlipsesinstead of circlesto describe orbits

7. The Sun’s massis greder than the Earth’'smass Nonetheless the Sun's pull onthe

Moonis comparable to the Earth’s pull onthe Moon. How isthis possble?

A) The Sunis made of gas, which has very low density and therefore doesn’'t produce
much gravity.

B) TheMoonisin abit aroundthe Earth, nd the Sun, and therefore the Earth’s pull
ismore important

C) The Earth is much closer to the Moonthan the Sunisto the Moon,and gravity's
effed increases tremendously at short distances.

D) The Sun hes approximately equal numbers of protons and eledrons, and sinceit is
neutral, the net forceis very small

E) By Newton'sthird law, the force of the Sun onthe Moonmust equal the force of
the Earth onthe Moon



8.

What isthe caise of the goparent motion d the Sun compared to the stars as viewed
from the Earth?

A) The Earth rotates onits axis once per day

B) The Earth goes aroundthe Sun orce per yea

C) The Earth rotates onits axis once per yea

D) The Earth goes aroundthe Sun orce per day

E) Itiscaused by awoblde of the Earth’saxis caled precesson

Venus has asize in the sky which can be alarge & one arc-minute. Thisis abou the
same &

A) 1/3600 d adegree

B) 1/60 0 adegree

C) 60 degrees

D) 1/3600 d an arc-second

E) 1/60 d an arc-second

10. Acoording to Newton, which of the orbits

sketched at right isimpossble?

11. Sodium atoms, when heded, produces a spedrum with two types of yellow light. A

12.

sodium lamp is covered by a shutter, then suddenly the shutter is pulled aside. The
light goesto adistant hill, isrefleded bad, and the time of arrival of the two types of
light ismeasured. Which of the two will return to the detedor first?

A) The one with the longer wavelength

B) The one with the higher frequency

C) The one with the shorter wavelength

D) The one with the shorter frequency

E) It will be atie; they will get bad at the same time.

Roughly how often dces edipse season accur?
A) Once ayea

B) Twice ayea

C) Every two months

D) Every month

E) Twice every month



13.Voyager 1 and Voyager 2 are two spacecaft that are leaving the Solar System and
never coming badck. Thisimpliesthat their current velocity must be
A) Lessthan the velocity neeled for a drcular orbit
B) Exadly equal to the velocity needed for a drcular orbit
C) Lessthan escgpe velocity
D) Exadly equal to escgpe velocity
E) Equal to or greder than escape velocity

14.Planet X hastwo moors, A and B. The gravitational force between X andead o its
moorsisthe same. MoonA is4 timesfarther away than planet B. How dothe
mas<es of the moons compare?
A) MoonA is2times as massve & moonB
B) MoonA is4timesasmassve & moonB
C) MoonA is 16timesas massve a moonB
D) MoonA is¥% asmassve & moonB
E) MoonA is¥%timesas massve & moonB

15.What relationship, if any, is there between the ediptic and the path the planets san
to foll ow compared to the stars?
A) Theplanetstravel aong the ediptic
B) The planetstravel onapath perpendicular to the ediptic
C) The planetstravel onapath that is aways far from the ediptic
D) Theplanetstravel onapath that is close to the ediptic
E) Thereisnorelationship between the path of the planets and the ediptic

16. One phaon d ead o the following typesis deteded. Which ore has the most
energy?
A) Infrared
B) Ultraviolet
C) Radio
D) They are dl the same, sinceit is one phaon
E) Thereisinsufficient information to solve the problem

17.A new asteroid has just been dscovered which circles the Sun onat adistanceof 9
AU. How long doesit take to go aroundthe Sun?
A) 27yeas
B) 9yeas
C) 3yeas
D) 1/3yea
E) 1/9yea



18. From Earth, the moon Titan appeas to be small er than the moon Ganymede. This
implies that either
A) Titanisadually larger than Ganymede or Titan is farther away than Ganymede
B) Titanisadually smaller than Ganymede or Titan is farther away than Ganymede
C) Titanisadually larger than Ganymede or Titan is closer than Ganymede
D) Titanisadually smaller than Ganymede or Titan is closer than Ganymede
E) Noneof the ebove

19. Arrange the following threewavelengths in order from shortest to longest
A) red, yellow, blue
B) blue, yellow, red
C) red, Hue, yellow
D) yelow, blue, red
E) blue, red, yellow

20.1 am onthe beadh at midnight, with afull moonstraight overhead. What types of

tideswould | exped to see?

A) Very hightides, sincethe Sun and the Moonwould bah contribute to the tide

B) Medium high tides, sincethe Moonwould crede high tide which is partly
cancdled by the Sun

C) Notide, sincethe Sunand Moori s effeds would cancd.

D) Medium low tide, sincethe Moonwould crede low tide which is partly canceled
by the Sun

E) Verylow tides, sincethe Sunandthe Moonwould bah contribute to the tide

21.Thefull Moonis abou half adegree acoss What additional pieceof information
would allow youto determine how far away the Moonis?
A) The angular size of the Moon
B) Theperiod d the Moon s orbit
C) The massof the Moon
D) The combined massof the Earth and the Moon
E) The adua size of the Moon

22.Which o the following is NOT agoodreasonto pu astronamica equipment in orbit
aroundthe Earth?
A) Thereisnoatmospheric asorptionin space
B) Some wavelengths of eledromagnetic radiation canna make it through the
atmosphere
C) Cloudsandlight padlutionare not aproblem in space
D) Youare doser to the galaxies and aher distant objeds from Earth orbit
E) Actualy, al of these ARE goodreasons to pu equipment in space



23.

24.

25.

26.

27.

Which of the following can be learned by examining lunar eclipses?
A) TheEarthisasphere

B) TheMoon isasphere

C) The Sunisasphere

D) The Moon goes around the Earth

E) The Earth goes around the Sun

New Wave Radio station transmits at a frequency of 100.0 MHz (10%s) on the FM
dia . What isthe wavelength of the radio signals?

A) 3m

B) 30m

C) 300m

D) 0.33m

E) 0.033m

Which of the following is NOT one of the fundamental forces recognized by
physicists?

A) The strong nuclear force

B) Thewesak nuclear force

C) The electromagnetic force

D) The gravitational force

E) Thecohesiveforce

Which of the following pictures best represents the appearance of the Sun during an

annular Solar
eclipse? ‘ Q ﬂ
a C D) E

Two transmitters, one in Russia and one in the U.S., are both beaming messagesto a

spacecraft using radio waves with awavelength of 1.000000 m. However, the

spacecraft, which is motionless, detects the Russian radio waves at 0.999999 m and

the U.S. ones at 1.000001 m. What can account for these curious errors?

A) The Earth is moving around the Sun, and is moving towards the spacecraft

B) The Earth is moving around the Sun, and is moving away from the spacecraft

C) Therotation of the Earth is causing the Russian broadcast station to be moving
towards the spacecraft, while the U.S. one is moving away

D) Therotation of the Earth is causing the Russian broadcast station to be moving
away from the spacecraft, while the U.S. oneistowardsiit

E) Atomsin the aimosphere are absorbing the broadcasts and reemitting them at a
dlightly different frequency




28. If amooncomes within the Roche limit of the planet it is orbiting, it can bregk apart.

Why?

A) Demons from the planet with littl e hammers come out and bre& it apart

B) Atmospheric drag destroys the planet

C) Eledromagnetic forces overcome gravity and destroy the moon

D) Tidal forcesfrom the planet pull differently on ore side and the other of the moon,
bre&ing it apart

E) Many planets have rings, and the material in the rings smash into the moonand
bresk it

29.Which o the following is an important asped of the Bohr mode! or the quantum

medhanicd model of the atom?

A) The @om can orly bein certain clealy defined energy states, it can’'t bein
between two energy states

B) The @om must have an even number of eledronsin it

C) The phaons emitted and absorbed by the aoms do nd movein straight lines, but
rather in little squigges

D) Thewavelengths of light emitted and absorbed by an atom areidenticd for all
types of atoms

E) Atomscan orly emit or absorb energy in the infrared or the ultraviolet, never in
thevisible

30. During a solar edipse, what is the relative position d the Sun, Earth, and Moor?
A) Inastraight line, with the Sunin the midde
B) Inastraight line, with the Earth in the middle
C) Inastraight line, with the Moonin the middle
D) Forming aright triangle, with the Earth at the right angle crner
E) Forming aright triangle, with the Moonat the right angle corner



