
Lesson 19: Studying the Universe (TEKS 8.8C, E) 

 

I. Introduction 

A. Scientists use many tools and kinds of technology to gather information about space. 

 

II. Telescopes 

A. Telescopes are the most common instruments used to study space.  

 

B. An optical telescope is a device that uses lenses 

or a combination of lenses and mirrors to 

gather visible light to magnify an image. 

C. Electromagnetic radiation is energy that travels 

through space in the form of waves. 

1. Visible light is the only type of EM 

radiation we can see. 

2. Invisible forms of EM radiation in 

order from longer waves/lower energy 

to shorter waves/higher energy. 

a. Radio waves 

b. Microwaves 

c. Infrared 

d. Ultraviolet 

e. X-rays 

f. Gamma rays

 

 

D. Types of Telescopes 
Telescope Type of Radiation Sources of Radiation Some Uses 

Optical Visible light Stars, planets, moons To study the size, 

composition, and 

movement of stars and 

galaxies. 

Radio Radio waves Galaxies, stars, black 

holes 

To find black holes and 

map galaxies. 

Ultraviolet Ultraviolet light Distant stars, clouds of 

dust and gas 

To map sources and 

analyze their composition. 

Infrared Infrared light Stars, galaxies To study planets around 

other stars. 

X-ray X-rays  Hot gases, exploding stars To study gas clouds 

between galaxies. 

 

E. Hubble Space Telescope 

1. Named after astronomer Edwin Hubble 

2. A satellite in Earth’s orbit 

3. Uses visible light, infrared and ultraviolet light 

 

F. Chandra X-Ray Observatory 

1. Another satellite in Earth’s orbit 

2. Collects x-rays given off by hot gases and exploding stars 

 

III. Spectroscopes 

A. A spectroscope is a device that can analyze visible light by acting like a prism. 

1. Breaks visible light into colors of visible spectrum. 

2.  Different substances give off different colors, like an elements finger print. 



3. Looking at starlight through spectroscope can 

help show what elements make up different 

stars. 

 

 

IV. The Big Bang Theory 

A. The big bang theory states that all matter and energy 

were once packed into a tiny particle smaller than a 

speck of dust, incredibly hot and dense, which suddenly 

started to expand. 

1. Over time, the universe cooled and continued to 

expand. 

2. Matter collected to form dust, stars, gas clouds, 

and planets. 

 

B. Evidence and Conclusions 

1. Radio telescopes detect microwaves between objects in the universe. 

a. Allows calculated age of universe to be 

about 13.7 billion years. 

 

2. In 1920s Edwin Hubble studied light coming from 

galaxies. 

a. Light emitted from galaxies had a redshift, 

i.e. more towards longer wavelengths. 

b. Indicated that galaxies were moving away. 

c. Redshift greater the further away a galaxy 

is, which indicates the further a galaxy is the 

faster it is moving away. 

 


