
UNIT 5 

Space Exploration
Part 2

- SCIENCE 9   -



How do we know so much about what 
we cannot actually see???



PART 2: SPACE EXPLORATION TECHNOLOGIES

I Can...

● Investigate the contributions of technological advances, including optical 

telescopes, to our understanding of space

● Investigate technologies, materials and processes used for space exploration

● Identify the use of space technologies in our everyday lives



Telescopes
A telescope is a device that magnifies 

objects at great distances

A simple telescope has 3 parts

o Objective Lens: Where light enters

the telescope

o Focal Length: Distance from the lens 

to the place where the light beams 

converge (focus).

o Ocular Lens or Eyepiece: Where light 

leaves the telescope to enter the eye.



Types of Telescopes
1. REFRACTING TELESCOPE

● First kind of telescope invented

● Uses lenses to magnify objects in view



Types of Telescopes
2. REFLECTING TELESCOPE

● Uses mirrors to magnify objects in view

● Better resolution than refracting telescopes



Hubble Space Telescope
 Refracting or reflecting?

 orbits Earth

 advantages: not affected by night, bad 

weather,  or air pollution



Hubble Space Telescope
Where can I see pictures taken by the 

Hubble?

http://hubblesite.org/

http://hubblesite.org/


Interferometry
Combining the observations 

of two or more telescopes to 

produce higher quality 

images



Sky Coordinates
To determine the location of celestial bodies 

in the sky, you must ask two questions:

1. how high in the sky is it?

2. in which direction is it?



Sky Coordinates - ALTITUDE 
● The altitude of a celestial body 

is the measure of its angle 

above the horizon

● measured with an astrolabe 

(basically a fancy protractor)



Sky Coordinates - AZIMUTH
● The azimuth of a celestial body is the 

measure of its angle clockwise from 

north

● measured with a compass

0° = North

90 ° = East

180 ° = South

270 ° = West

TOP VIEW



What is the azimuth for the star in each question?



Sky Coordinates
The zenith is the highest 

point, directly overhead



 Check Your Understanding



 Check Your Understanding



 Check Your Understanding

Hint: use the 

process of 

elimination to 

determine the 

aperture



 Check Your Understanding



 Check Your Understanding



 Check Your Understanding

The Hubble Space Telescope uses _i_ to _ii_ the 

light into the focal point



BREAK



The Spectroscope
Celestial bodies emit 

different types of light 

depending on their 

chemical composition. 

A spectroscope is a 

device used to 

determine the 

composition of a 

celestial body based on 

the light spectrum it 

emits.



The Spectroscope
● When we look at the sun’s light through a 

spectroscope, we actually see that there 

are many small lines of missing light

● These lines are called spectral lines.

● What does this tell us about the light from 

the sun?  



Spectral Analysis
● Spectral analysis allows us 

to determine what a star is 

made of

• Which elements are present in 

Mystery Star 1?

• Which elements are present in 

Mystery Star 2?



What happens to the spectral line pattern if the object is moving?

Object is 

moving 

towards us

Object is 

moving away 

from us



Wavelengths & the Doppler Effect
● Spectroscopes not only tell us what a star is 

made of, but also tell us how fast a star is 

moving towards or away from us

● Red wavelengths indicate moving away; blue 

wavelengths indicate moving towards

● This is comparable to the Doppler Effect; when 

an object is moving away from us, its sound 

waves are getting longer (like red 

wavelengths). When an object is getting closer, 

its sound waves are getting smaller (like blue 

wavelengths) 

http://youtube.com/v/FhfnqboacV0




 Check Your Understanding



 Check Your Understanding

Researchers study the spectrum of a star to determine the 

star’s

A. total mass

B. temperature

C. composition

D. gravitational force



 Check Your Understanding

Given the spectra of the four gases, 

what are two of the gases that are 

present in the mystery star?

A. hydrogen and helium

B. hydrogen and calcium

C. helium and sodium

D. sodium and calcium



 Check Your Understanding



Measuring Distance – Light Years
The distance between objects in space is too large to measure in units of meters or kilometers. Instead, 

distance is typically measured in light years, which describes the distance that light travels in one 

year (light years is NOT a measure of time!)

● Example: Proxima Centauri, the 

next closest star to us, is 4.28 

light years away.

● How do we know this if there’s no 

ruler that long?!?! 



Parallax
Parallax is the apparent shift in an object’s position when viewed from different angles.



Parallax
• We can use parallax to measure the 

distance to a celestial object using 

trigonometry (triangle math)

https://www.youtube.com/watch?v=Op3AYaJc0Xw


Parallax

Astronomers determine the 

distance to the star by 

viewing it from two angles: 

Earth’s summer position 

and Earth’s winter position



Triangulation
● Triangulation is the process of determining 

the distance to an object using 

trigonometry

● To use the triangulation method, you need to 

know the length of one side of the triangle (the 

baseline) and the measure of the angles 

created when imaginary lines are drawn from 

either end of the baseline to the same point on 

the distant object.

● What math would we use?



 Check Your Understanding







 Check Your Understanding



 Check Your Understanding



GEOCENTRIC MODEL

HELIOCENTRIC MODEL

ELLIPSES

TERRESTRIAL PLANETS

GASEOUS PLANETS

STAR

NEBULA

GALAXY

CONSTELLATION

TELESCOPE

REFRACTING TELESCOPE

REFLECTING TELESCOPE

HUBBLE TELESCOPE

ALTITUDE

ASTROLABE

AZIMUTH

ZENITH

SPECTROSCOPE

SPECTRAL ANALYSIS

RED SHIFT

BLUE SHIFT

LIGHT YEAR

PARALLAX

TRIANGULATION


