
Individual Name: ______________________________________ Group Name: ________________ 

Physics: Problem 2: The Lifecycle of Stars: Investigating Stellar Evolution Pg. 1 

Physics: Problem 2: The Lifecycle of Stars: Investigating Stellar Evolution 

1. Which property of a star is the primary determinant of its evolutionary path? 

A. Temperature 

B. Chemical composition 

C. Mass 

D. Age 

 

2. A star with a higher mass compared to a lower mass star will most likely have which of the 

following characteristics during its main sequence phase? 

A. Lower luminosity and cooler temperature 

B. Higher luminosity and hotter temperature 

C. The same luminosity but cooler temperature 

D. Lower luminosity and higher temperature 

 

3. During which stage does a star begin nuclear fusion in its core? 

A. Red giant phase 

B. Protostar phase 

C. Main sequence phase 

D. White dwarf phase 

 

4. What is the end product of a star with a mass similar to the Sun? 

A. Black hole 

B. Neutron star 

C. White dwarf 

D. Red supergiant 

 

5. Which observational method is most useful in determining a star’s temperature and chemical 

composition? 

A. Photometry 

B. Spectroscopy 

C. Astrometry 

D. Radio interferometry 

 

6. In the Hertzsprung–Russell (H-R) diagram, where are most main sequence stars located? 

A. Upper right 

B. Lower left 

C. Diagonal band from upper left to lower right 

D. Upper center 

 

7. What physical process powers a star during its main sequence? 

A. Gravitational contraction 

B. Nuclear fusion 

C. Chemical reactions 

D. Radioactive decay 
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8. How does increasing metallicity (higher abundance of elements heavier than helium) affect 

stellar evolution? 

A. It has no effect 

B. It slows down the rate of nuclear fusion 

C. It affects the opacity, influencing the star's temperature and lifespan 

D. It makes the star more massive 

 

9. Which type of star is most likely to end its life as a supernova? 

A. Low-mass stars (less than 0.5 solar masses) 

B. Intermediate-mass stars (like the Sun) 

C. High-mass stars (greater than 8 solar masses) 

D. Brown dwarfs 

 

10. What is the observational signature of a star entering the red giant phase? 

A. It becomes much hotter 

B. It decreases in luminosity 

C. It expands and cools, shifting its light to the red spectrum 

D. It immediately explodes 

 

11. In a simulation of stellar evolution, increasing a star’s initial mass would most significantly 

affect which of the following? 

A. Its color only 

B. Its final evolutionary outcome 

C. Its chemical composition 

D. The laws of physics 

 

12. Which instrument would an astronomer most likely use to measure the distance to a star? 

A. Spectroscope 

B. Parallax apparatus (or using astrometry) 

C. Thermometer 

D. Barometer 

 

13. How does the fusion rate in a star’s core change with increasing mass? 

A. It decreases exponentially 

B. It remains constant 

C. It increases, leading to a shorter lifespan 

D. It fluctuates randomly 

 

14. Which of the following best describes the relationship between a star’s mass and its 

luminosity? 

A. Directly proportional 

B. Inversely proportional 

C. No relation 

D. Exponential increase 
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15. A white dwarf is best described as: 

A. A star still in the process of nuclear fusion 

B. A dying star that has expelled its outer layers 

C. The core remnant of a star after it has exhausted its fuel 

D. A star that has just begun its life cycle 

 

16. When observing a star’s spectrum, what does the presence of absorption lines indicate? 

A. The star is moving away rapidly 

B. Specific elements are present in the star’s atmosphere 

C. The star is a binary system 

D. The star is turning into a black hole 

 

17. How does a neutron star differ from a white dwarf? 

A. A neutron star is larger and less dense 

B. A neutron star is the product of a high-mass star and is denser 

C. They are essentially the same 

D. A white dwarf is more massive than a neutron star 

 

18. Which of the following is a direct method to simulate stellar evolution on a computer? 

A. Running thermodynamic experiments in a lab 

B. Creating a mathematical model based on stellar physics 

C. Observing the stars continuously 

D. Using a simple calculator 

 

19. What role does temperature play in a star’s evolution? 

A. It determines the star's age 

B. It influences the rate of nuclear reactions 

C. It only affects the star’s color 

D. It has no significant impact 

 

20. In a computer simulation of stellar evolution, which parameter would be most critical to vary 

in order to predict different stellar outcomes? 

A. The simulation’s graphics 

B. The star’s initial mass 

C. The observer’s distance 

D. The time step of the simulation 

 

21. A high-resolution spectrometer can be used to detect: 

A. The movement of galaxies only 

B. Minute shifts in spectral lines that indicate chemical compositions and velocities 

C. Only the brightness of stars 

D. The rotation of planets 
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22. Which observational method helps astronomers measure a star’s brightness over time? 

A. Photometry 

B. Spectroscopy 

C. Interferometry 

D. Seismology 

 

23. In the context of stellar evolution, what does “metallicity” refer to? 

A. The density of a star 

B. The proportion of a star’s mass made up of elements heavier than helium 

C. The brightness of a star 

D. The speed at which a star rotates 

 

24. Which stage in a star's life is characterized by the fusion of helium into carbon and oxygen? 

A. Main sequence 

B. Red giant 

C. Protostar 

D. White dwarf 

 

25. A star with low metallicity is likely to be: 

A. Younger than high-metallicity stars 

B. Older, possibly formed in the early universe 

C. Brighter than high-metallicity stars 

D. Less massive than all high-metallicity stars 

 

26. How can a simulation help in understanding the evolution of stars? 

A. By eliminating the need for observational data 

B. By modeling different evolutionary scenarios based on varying initial conditions 

C. By simplifying all stars to a single type 

D. By providing real-time data directly from the universe 

 

27. The shift from a main sequence star to a red giant is most directly caused by: 

A. An increase in mass 

B. The exhaustion of hydrogen in the core 

C. A decrease in temperature 

D. A change in the star’s orbit 

 

28. Which process is responsible for a star’s energy production during its main sequence phase? 

A. Gravitational collapse 

B. Chemical reactions in the outer layers 

C. Hydrogen fusion in the core 

D. Radioactive decay 

 

29. In a binary star system, why might one star evolve faster than its companion? 

A. Because it is older 

B. Due to differences in initial mass 

C. Because of a difference in their speeds 

D. They always evolve at the same rate 

 



Individual Name: ______________________________________ Group Name: ________________ 

Physics: Problem 2: The Lifecycle of Stars: Investigating Stellar Evolution Pg. 5 

30. Which phenomenon can indicate that a star has gone supernova? 

A. A gradual decrease in brightness 

B. A sudden and dramatic increase in brightness followed by a rapid decline 

C. A shift in its color towards blue 

D. The star’s orbit becoming elliptical 

 

31. What is the Chandrasekhar limit? 

A. The maximum mass for a main sequence star 

B. The minimum mass needed for a star to become a neutron star 

C. The maximum mass of a white dwarf before it collapses 

D. The limit of a star's lifespan 

 

32. Observations of which type of stars can provide insights into the early universe? 

A. High-metallicity stars 

B. Young, bright stars 

C. Population II stars (low-metallicity stars) 

D. Variable stars 

 

33. What is one real-world application of understanding stellar evolution? 

A. Predicting weather on Earth 

B. Improving satellite communications 

C. Informing models of galaxy formation and evolution 

D. Designing more efficient cars 

 

34. In simulations, which factor is least likely to be directly controlled when modeling a star's 

lifecycle? 

A. Initial mass 

B. Chemical composition 

C. The laws of physics 

D. Temperature 

 

35. What does the term “main sequence turn-off” refer to in a star cluster? 

A. The point when stars leave the main sequence and begin evolving into giants 

B. The moment stars are formed 

C. The stage when stars become white dwarfs 

D. The point at which a star reaches its peak brightness 

 

36. In stellar evolution, why is the study of light spectra important? 

A. It determines the star's magnetic field 

B. It reveals information about the star’s chemical makeup and physical conditions 

C. It measures the star's gravitational force 

D. It indicates the star’s distance only 
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37. Which type of star is expected to end its life as a black hole? 

A. Stars with less than 8 solar masses 

B. Stars with masses between 1 and 3 solar masses 

C. Stars with masses greater than 20 solar masses 

D. All stars eventually become black holes 

 

38. A simulation that models stellar evolution most likely uses which branch of physics as its 

foundation? 

A. Classical mechanics only 

B. Quantum mechanics and nuclear physics 

C. Fluid dynamics exclusively 

D. Thermodynamics without quantum considerations 

 

39. How does the luminosity of a star change as it evolves off the main sequence? 

A. It remains constant 

B. It decreases sharply 

C. It increases as the star expands into a giant phase 

D. It oscillates unpredictably 

 

40. In the context of stellar evolution, “nucleosynthesis” refers to: 

A. The formation of new stars from gas clouds 

B. The production of new atomic nuclei during fusion 

C. The process of a star cooling down 

D. The measurement of stellar brightness 

 

41. Which of the following is a challenge when using computer simulations to model stellar 

evolution? 

A. Obtaining accurate initial conditions such as mass and composition 

B. The lack of computers powerful enough to simulate any physical process 

C. The absence of any observational data 

D. The irrelevance of physical laws at the stellar scale 

 

42. In a practical scenario, how might understanding stellar lifecycles benefit our understanding of 

Earth’s cosmic environment? 

A. It helps in designing buildings 

B. It informs us about the origin and distribution of elements necessary for life 

C. It directly controls Earth’s weather patterns 

D. It improves smartphone battery life 

 

43. Which observational tool can measure changes in a star’s brightness due to pulsations or 

eclipses? 

A. Interferometer 

B. Photometer 

C. Mass spectrometer 

D. Electron microscope 

 

 


