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Student’s Name:

** Exam instructions:

School’s Name:

e The duration of the exam is one hour only.

e The exam consists of 30 multiple-choice questions, each is worth 3.33 marks

(30 Q’s x 3.33 marks/Q = 100 marks).

e The total number is 9 pages, including the “Useful Relationships and

Constants” page.

e Smartphones and other electronic devices are not permitted except for regular

calculators.

e Please transcribe the answer code into the following table and submit it with

the exam paper.
e Wishing our students the best of luck.

Question | Answer Question | Answer
Number Number
1 16
2 17
3 18
4 19
5 20
6 21
7 22
8 23
9 24
10 25
11 26
12 27
13 28
14 29
15 30
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Circle the correct answer symbol in the following questions:

1. Copernicus heliocentric model assumed the following:

A- The sun is the center of the universe. B- The planets move around the Sun in circular
orbits  C- The planet’s orbital speed is constant. D- All of the above

2. The Italian astronomer Galileo was the first to observe the sky using an astronomical
telescope. This took place in:

A- 1509 B- 1609 C- 1709 D- 1809

3. The star Proxima Centauri is about 4.2 light-years away from Earth. If this star

exploded now, we would see the light of its explosion after:
A- 2.1 years B-4.2 years C- 8.4 years

D- We will never see the light of the explosion

4. The electromagnetic wavelengths visible to the human eye (i.e. visible light) range
between:

A - 4000 - 7000 Angstroms
C - 4000 - 7000 microns

B - 4000 - 7000 nanometers
D- 4000 — 7000 mm

5. The sky is blue during the day; this is mainly caused by:
A- Refraction of light in the atmosphere B- Reflection of light in the oceans

C- Scattering of light in the atmosphere. D- All of the above

6. What mainly distinguishes a rocky planet from a gas planet is:

A- A rocky planet has a thin atmosphere
C- A rocky planet has a solid surface

B- A gas planet has a large number of moons
D- A gas planet has a strong magnetic field
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7. A celestial object that enters the Earth’s atmosphere and reaches the Earth’s surface (at
least partially) is called:

A- Asteroid B- Meteor C- Fireball D- Meteorite

8. lo, Europa, Ganymede and Callisto are the moons of:

A- Neptune B-Uranus C-Saturn  D- Jupiter

9. Morphologically, our Milky Way galaxy is classified as:

A- Irregular B- Elliptical C- Barred-spiral D- spiral

10. The final stages of stars’ life is in the form of:

A- Black hole B- Neutron star C- White dwarf D- All of the above

11. The main factor that determines the total age of a star is:

A- Its chemical composition B- Its initial mass  C- Its volume D- Its colour

12. The age of the Sun, our parent star, is approximately:

A- 4.6 million years
D- 4600 million years

B- 46 million years C- 460 million years

13. The average duration of the solar activity cycle is about:

A- 5.5 years B- 11 years C- 17.5 years D- 22 years

14. The celestial coordinate system that is equivalent to the geographic coordinate system
(on Earth) is:

A — The galactic coordinate system
C — The equatorial coordinate system

B — The ecliptic coordinate system
D- The horizontal coordinate system
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15. The succession of the four seasons on Earth is mainly caused by:

A - The Earth’s elliptical orbit around the Sun B - The axial tilt of the Earth by 23.4°

C- Inclination of the Moon’s orbit by about 5°  D- None of the above

16. If the orbital period of asteroid X around the Sun is 1.5 years, its mean distance to the
the Sun in AU is:

A-0.500 B- 0.630 C-1.00 D-1.31

17. Hubble’s law states that: The speed of recession of a galaxy’s = Hubble’s constant X
distance of galaxy, where the Hubble constant = 70 km/s/mega-parsec. The recession
speed of the galaxy NGC007, which is 100 million parsecs away from us, is:

A-7 km/s B- 70 km/s C- 700 km/s D- 7000 km/s

18. If the wavelength of a photon of red light is 7000 angstroms (7000 °A), then its
frequency is:

A-4.28 Hz B- 4.28x10* Hz C- 4.28x10'* Hz D- 4.28x10%* Hz

19. If the wavelength of a photon of green light is 5500 angstroms (5500 °A), then the
energy of this photon in joules is:

A- 3.61 x 10% B- 3.61 x 10 C-3.61 D- 3.61 x 101

20. If the focal length of the objective lens of a refracting telescope is 5000 mm, and the
focal length of the ocular is 50 mm, then the magnification of this telescope is:

A-1 B- 10 C- 100 D- 1000

21. If the focal ratio of the University telescope is 5, the diameter of the telescope’s
objective is 30 centimeters, and the focal length of the eyepiece is 15 millimeters, then

the magnification of this telescope is:
A-1 B- 10 C- 100 D- 1000
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22. An asteroid is moving in an elliptical orbit around the sun. If the eccentricity of its
orbit is 0.60, then the ratio of the asteroid's velocity at perihelion to its velocity at
aphelion is:

A-4 B-1.67 C-0.60 D-0.25

23. If the speed of an asteroid is 20 km/s when it is at 1.4 AU from the sun, then, its
speed when it reaches 0.7 AU from the sun is:

A-10 km/s B- 20 km/s C- 30 km/s D- 40 km/s

24. If the greatest elongation of asteroid Z is 45 degrees, which occurs today, 7/3/2024.
After how many days will this asteroid return to its position of greatest elongation?
(Assume that the asteroid's orbit around the Sun is circular and moves in the same
direction as the Earth's orbit and in the same orbital plane)

A- 435 days B- 500 days C- 535 days D- 600 days

25. If the dwarf planet Pluto was in opposition, and its distance from the Sun was around
40 AU. At the same moment, a comet fell on the surface of Pluto, causing a powerful
explosion. We (as observers on Earth) will see the light of this explosion after:

A- 317 minutes B- 325 minutes C- 333 minutes D- 401 minutes

26. If the sidereal orbital period of asteroid X is 200 days, its synodic period is:
A- 75 days B- 200 days C- 365 days D- 442 days

27. An asteroid orbits the Sun in a circular path at a distance of 4 AU from it. The speed
of this asteroid is:

A- 14.9 km/s B- 19.9 km/s C-24.9 km/s D- 29.9 km/s
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28. If the mean distance of a comet from the Sun (the semimajor axis of its orbit) is 10
AU, and the eccentricity of its orbit is 0.70, then the perihelion of this comet (closest
distance to the Sun) is:

A-0.3 AU B-1.7 AU C-3.0AU D-17 AU

29. A comet orbits the sun in an elliptical orbit. If its aphelion (farthest point from the
Sun) is 35.5 astronomical units, and its perihelion (the closest point to the Sun) is 0.5
astronomical units; the orbital period of the comet is:

A-56.4 years B- 66.4 years C- 76.4 years D- 86.4 years

30. For the comet mentioned in the previous question, the eccentricity of the comet’s
orbit is:

A-0.90 B-0.93 C-0.95 D- 0.97

Some Useful Formulae & Constants d&dall cul gil) g culddal) any

When speed is constant 44l de jpull ¢ oS5 Ladie
el X Aoyl = Ailsdll

distance = speed x time

Angstrom — meter relation iall a5 yiuas¥) 483
1°A=10"Y"m

Speed of light ¢ s<all dc
¢ = 3x108 m/s = &/~ 300,000,000
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Speed of light, frequency & wavelength 22 3l & sl Jshll ¢¢ pall de ju
233580 X o sall Jhall = ¢ guall de
c=af
€ (M/S) = (&/p) o.sw2ll e s} 1 (M) = (¢) sl Il 1 £ (H2) = (Sim2) 30

Photon energy — frequency relation 23_iL ¢ 53 58l 48l 483e
2 il x @Bl i = (5558 A8l
E=hf
E (J) = (Jsa) 0sisdll &8s : h = 6,626 X 10 J/Hz = <bisl i ; f (Hz) = (Giom) 225l

Circumference of circle 3_all s

C=2nr;r=radius =3l ,ki Caa

Al e ) Ay sl Al = G oSl Adl g 5 5ll aal)

focal length of telescope’s objective = focal ratio x objective’s diameter

telescope’s magnification « sSwlill <3
M = focal length of objective/ focal length of ocular
daall (55l axall /A0l (5 ) 5all ) = Sl 0SS

For elliptical orbits ablay! sl

Aphelion distance L)l i z 5¥1 i s,y
ra=a(l+e)
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Perihelion distance Jlaall & (anaall ddads day
ro=a(l-e)
a: semimajor axis = mean distance = 2 v sie = alac Yl ) paall Coa
e: eccentricity of orbit = Jlall (s S all aday)

One form of Kepler’s 2™ law Sl S 4 6l8 joa (s34
Distance of object from Sun x orbital speed = constant

Vil =Varl

Mean distance of Sun-Earth geedll e (¥ ax Jau sia
(1 Astronomical Unit =1 AU = 4<lisas 5 1)
1 AU =150 million km =1.5x 10" m

One form of Kepler’s 3" law <l IS 4 68 jua (g2a)
P2 (year) = a3 (AU)
P = sidereal orbital period of object (year) = (<& 5ull) a jall draaill 4 jlaall 3 i)
a = semimajor axis = mean distance of object (AU)
(AU A8 Glas iy Slaall HSY) ) sadl) Cuai = (uedll G aoall sy busie = a

231 365.2564 = (32a) 5 di) dpanil) dpca ;) diull
Earth’s sidereal year (1 year) = 365.2564 days
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Synodic period law 4l &Y 3 yiall ¢ 43l
1 1 1

S P P
S = synodic period = 4 y8Y) 3 _ydll
P, = sidereal period for object 1 = Js¥) aall daanill 3 yidl
P,= sidereal period for object 2 = 4l a_yall dseaill 5 yial)

sl sf ALY L) s yiall 8 ) calas g (pu Jlastias) cany *

* The same units of measurement should be used: either days or years

oell) e agall axy alaall AUaLY) A8
The greatest elongation — distance of object from Sun relation
r (AU) =sin a
o = greatest elongation angle = (elasl) Ainy) 441 5
r = distance from Sun in AU = 481l 3aa gl (eedl) oo 223l

measurement of angles Wl s (ulé
(°)ian15=dclu]
() mfaid 60 =4 0 |
(7)) A 8 4008 60 = A 8 488 |
1 hour =15 degrees ( °)

1 degree = 60 arcminutes ( *)

1 arcminute = 60 arcseconds (>’ )




