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SSES Amravati’s Science College, Congress Nagar, Nagpur-440012 

 

DEPARTMENT OF PHYSICS 

COURSE MODULE AND SYLLABUS 

Course Title:  

 

Course Coordinator: Dr. Sugandha V. Khangar 

Course modules:  

Course Modules: 

1. Introduction to Dobsonian Telescopes 

• History and evolution of the Dobsonian telescope 

• Advantages and disadvantages compared to other telescope designs 

• Importance of the Dobsonian mount in achieving stability and ease of use 

2. Optics and Mechanics of Dobsonian Telescopes 

• Optical components: primary and secondary mirrors, focuser, and eyepiece 

• Optical design considerations: aperture, focal length, and focal ratio 

• Mechanical structure: truss tube or solid tube, materials, and weight distribution 

3. Design and Construction of Dobsonian Telescopes 

• Planning and designing a Dobsonian telescope: choosing the right specifications 

• Construction materials and tools required for building the telescope 

• Step-by-step assembly instructions for building a basic Dobsonian telescope 

4. Collimation and Maintenance 

• Understanding collimation: aligning the optics for optimal performance 

Certificate Course on Dobsonian Telescope: Design, Construction and Use 



• Tools and techniques for collimating a Dobsonian telescope 

• Routine maintenance to keep the telescope in good condition 

5. Observing Techniques and Sky Navigation 

• Introduction to observational astronomy: stars, planets, nebulae, and galaxies 

• Sky navigation techniques: using star charts, digital apps, and celestial coordinates 

• Tips for observing different celestial objects with a Dobsonian telescope 

6. Advanced Topics in Dobsonian Telescopes 

• Upgrading and customizing a basic Dobsonian telescope 

• Astrophotography with a Dobsonian telescope: techniques and challenges 

• Remote observing and digital control systems for Dobsonian telescopes 

7. Field Trips and Observational Sessions 

• Hands-on field trips to observe the night sky with Dobsonian telescopes 

• Practical sessions on setting up and using Dobsonian telescopes in various observing 

conditions 

• Guided observations of celestial objects and phenomena 

8. Safety and Ethics in Amateur Astronomy 

• Safety considerations when observing the night sky: eye protection, equipment 

handling, and site selection 

• Ethics of amateur astronomy: light pollution awareness, environmental impact, and 

responsible observing practices 

 

Course Objectives: 

1. Understanding Dobsonian Telescope Basics: 

• Gain a comprehensive understanding of the history, design principles, and 

advantages of Dobsonian telescopes compared to other telescope designs. 

2. Optical and Mechanical Components: 



• Learn about the optical components (primary and secondary mirrors, focuser, 

eyepiece) and mechanical structure (truss tube or solid tube) of Dobsonian 

telescopes. 

3. Design and Construction Skills: 

• Acquire the knowledge and skills necessary to plan, design, and construct a 

Dobsonian telescope, including selecting appropriate specifications and materials. 

4. Collimation and Maintenance: 

• Understand the importance of collimation for optimal telescope performance and 

learn how to collimate a Dobsonian telescope effectively. 

• Learn routine maintenance procedures to keep the telescope in good working 

condition. 

5. Observational Techniques: 

• Develop observational skills and techniques for navigating the night sky using star 

charts, digital apps, and celestial coordinates. 

• Learn how to observe various celestial objects, including stars, planets, nebulae, 

and galaxies, with a Dobsonian telescope. 

6. Advanced Topics: 

• Explore advanced topics such as upgrading and customizing Dobsonian telescopes, 

astrophotography techniques, and remote observing options. 

7. Safety and Ethics: 

• Understand safety considerations when observing the night sky, including eye 

protection and equipment handling. 

• Learn about the ethical aspects of amateur astronomy, including light pollution 

awareness and responsible observing practices. 

 Instructional Strategies: Theory class, Practical, Video clips, Model etc. 

Evaluation Strategies: Oral discussions and Final MCQ examination. 

 
 

Course Outcomes (COs):  

1. Comprehensive Understanding of Dobsonian Telescopes: 



• Participants will have a thorough understanding of Dobsonian telescope 

technology, including its optical and mechanical components, design principles, 

and historical significance. 

2. Proficiency in Telescope Design and Construction: 

• Participants will gain practical skills in planning, designing, and constructing a 

Dobsonian telescope, enabling them to build their own telescopes or make informed 

decisions when purchasing one. 

3. Effective Observational Skills: 

• Participants will develop effective observational skills and techniques for 

navigating the night sky and observing various celestial objects with a Dobsonian 

telescope. 

4. Ability to Maintain and Collimate Telescopes: 

• Participants will be able to perform routine maintenance procedures and 

collimation on Dobsonian telescopes to ensure optimal performance. 

5. Exploration of Advanced Topics: 

• Participants will explore advanced topics in Dobsonian telescope technology, such 

as upgrades, astrophotography, and remote observing, expanding their knowledge 

and capabilities in amateur astronomy. 

6. Adherence to Safety and Ethical Standards: 

• Participants will understand and adhere to safety protocols when observing the 

night sky and demonstrate ethical behavior in their amateur astronomy activities. 

Duration of course:  Ten weeks (30 Hours) 

 

Target Audience:  

• UG  students those who are interested in building and using telescope  

• Astronomy enthusiasts looking to deepen their understanding of Dobsonian telescope 

technology and observational techniques. 

Prerequisite 

• Basic knowledge of astronomy and telescopes 

• observational ideas 



Certification: 

 

 

 



 

 

 

 
 



Practical / Project Work and Assessment 

• Hands-on practical work on sky observing events and their attendance 

• Attendance 

 

 

Distribution of marks: - 
             1. Hands on practical work -                            30 M 

             2. Attendance -                                       10 M 

 

Week-wise teaching plan 

 

Week Hrs. Syllabus 

Week 1 3 
History and evolution of the Dobsonian telescope, Advantages and 

disadvantages compared to other telescope designs 

 Importance of the Dobsonian mount in achieving stability and ease of use 

 Practical on observatory field visit 

Week 2 3 
Optical components: primary and secondary mirrors, focuser, and 

eyepiece, Optical design considerations: aperture, focal length, and focal 

ratio, Mechanical structure: truss tube or solid tube, materials, and weight 

distribution 

 Practical on setting Dobsonian telescope 

 

Week 3 3 

Planning and designing a Dobsonian telescope: choosing the right 

specifications, Construction materials and tools required for building the 

telescope, Step-by-step assembly instructions for building a basic 

Dobsonian telescope.  

Week 4 3 

Understanding collimation: aligning the optics for optimal performance, 

Tools and techniques for collimating a Dobsonian telescope, Routine 

maintenance to keep the telescope in good condition. 

Practical sky observation and group discussion 

Week 5 3 

Introduction to observational astronomy: stars, planets, nebulae, and 

galaxies, Sky navigation techniques: using star charts, digital apps, and 



celestial coordinates, Tips for observing different celestial objects with a 

Dobsonian telescope 

Practical sky observation and group dicussion 

Week 6 3 

Upgrading and customizing a basic Dobsonian telescope, 

Astrophotography with a Dobsonian telescope: techniques and 

challenges, Remote observing and digital control systems for Dobsonian 

telescopes 

Practical: sky observation and Group discussion 

Week 7 3 

Hands-on field trips to observe the night sky with Dobsonian telescopes, 

Practical sessions on setting up and using Dobsonian telescopes in various 

observing conditions, Guided observations of celestial objects and 

phenomena. 

Practical: sky observation and Group discussion 

Week 8 3 

Safety considerations when observing the night sky: eye protection, 

equipment handling, and site selection, Ethics of amateur astronomy: light 

pollution awareness, environmental impact, and responsible observing 

practices. 

Practical: sky observation and Group discussion 

Week 9 3 

Safety considerations when observing the night sky: eye protection, 

equipment handling, and site selection, Ethics of amateur astronomy: light 

pollution awareness, environmental impact, and responsible observing 

practices 

Week 10 3 Question answer solving session & Practical Group discussion  

 
 
 
 
 
 
 
 
 
 



 

 

 

 
 
 



 

 
 
 
 
 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 



 

 

 



 

 



 

 

 

 



 

 

 

 



 

 



 

 

 



Shri Shivaji Education Society Amaravati’s  

Science College Congress Nagar, Nagpur 
Department of Physics 

 

Add-on Certificate Course on Dobsonian Telescope: Design, Construction and Use 

 

THEORY EXAM 

 

 

Date: 25/10/2022                                                                             Max. Time: 1 Hour  

Max. Marks: 60                                                                              Marks Obtained: 

________________________________________________________________________ 

 

     Student Name: ----------------------------------------------------------------------------------------- 

Note: i) All questions are compulsory  

          ii) Each question carries two marks 

          iii) Tick the correct option 

______________________________________________________________________ 

 

1.  What is the primary feature that distinguishes a Dobsonian telescope from other designs? A) 

Computerized tracking  

B) Lightweight materials  

C) Altitude-azimuth mount 

 D) Refractor optics  

2. What is the approximate focal ratio typically associated with a Dobsonian telescope?  

A) f/5 to f/8  

B) f/15 to f/20  

C) f/2 to f/3  

D) f/10 to f/12  

3. Which component of a Dobsonian telescope is responsible for supporting the primary mirror? 

 A) Equatorial mount 

 B) Altitude bearing  



C) Spider vane  

D) Dobsonian base  

4. What is the purpose of a Dobsonian telescope's "rocker box"?  

A) To house the eyepiece  

B) To provide a stable platform for the telescope 

 C) To control the telescope's tracking  

D) To support the secondary mirror  

5. Which of the following is a benefit of a Dobsonian telescope's simplicity in design?  

A) Greater portability  

B) Higher magnification 

C) Improved resolution  

D) Automated alignment  

6. What is the main disadvantage of Dobsonian telescopes compared to other designs? 

 A) Limited aperture  

B) Heavy weight  

C) Complexity of use 

 D) Limited field of view  

7. What type of mirror is typically used as the primary mirror in a Dobsonian telescope? 

 A) Convex mirror  

B) Parabolic mirror  

C) Spherical mirror 

 D) Concave mirror  

8. Which adjustment allows the user to point the Dobsonian telescope at different objects in the 

sky?  



A) Collimation  

B) Focuser  

C) Altitude adjustment  

D) Eyepiece rotation  

9. What is the function of the "finder scope" on a Dobsonian telescope?  

A) To magnify the image for detailed viewing 

 B) To provide a wide field of view 

 C) To assist in locating celestial objects  

D) To stabilize the telescope during observation  

10. Which of the following accessories is commonly used with a Dobsonian telescope for 

astrophotography?  

A) Equatorial wedge  

B) Autoguider  

C) Barlow lens  

D) Star diagonal  

11.What is a defining characteristic of a Dobsonian telescope?  

A) Equatorial mount 

 B) Alt-azimuth mount  

C) Refractor design  

D) Catadioptric design 

12.Which of the following is an advantage of Dobsonian telescopes?  

A) High portability  

B) Suitable for astrophotography 

 C) Expensive to build  



 D) Large aperture 

13.What is the primary function of the focuser in a Dobsonian telescope?  

A) Collecting light  

B) Adjusting magnification  

C) Supporting the primary mirror 

 D) Mounting the eyepiece 

14.Which material is commonly used for the primary mirror of a Dobsonian telescope? 

 A) Aluminum  

B) Plastic  

C) Glass  

D) Copper 

15. What is the purpose of collimation in a Dobsonian telescope?  

A) Focusing the telescope  

B) Aligning the optics  

C) Balancing the mount  

D) Adjusting the eyepiece 

16.How can you align the finder scope with the main optics in a Dobsonian telescope? 

 A) Using a laser pointer  

B) Aligning it with a bright star  

C) Adjusting the focuser  

D) Using a compass 

17.What is the recommended technique for observing celestial objects with a Dobsonian 

telescope?  

A) High magnification for faint objects 



 B) Low magnification for wide-field views  

C) Observing during daylight hours  

D) Using a small aperture 

18.Which of the following can be observed using a Dobsonian telescope?  

A) Microorganisms  

B) Deep-sky objects  

C) Subatomic particles 

 D) Radio waves 

19. What role do Dobsonian telescopes play in amateur astronomy?  

A) Observing satellites  

B) Conducting space missions 

 C) Public outreach and education 

 D) Discovering exoplanets 

20.What type of celestial objects can be observed using a Dobsonian telescope?  

A) Only planets  B) Only stars  C) Only galaxies  D) Planets, stars, galaxies, and nebulae 

21.Which celestial object is best observed with high magnification?  

A) Galaxies B) Planets C) Stars D) Nebulae 

22.What is the recommended technique for finding celestial objects in the sky with a Dobsonian 

telescope?  

A) Using a compass B) Observing during daylight hours C) Star-hopping D) Using a laser 

pointer 

23.How should you adjust the focus when observing celestial objects with a Dobsonian 

telescope?  

A) Quickly switch between high and low magnification  

B) Slowly adjust the focus until the object appears sharp  



C) Use only the highest magnification available  

D) Keep the focus fixed at all times 

24.What is the effect of light pollution on sky observation with a Dobsonian telescope?  

A) Improves visibility of faint objects   

B) Reduces visibility of faint objects  

C) Has no effect on visibility  

D) Enhances contrast of celestial objects 

25.When is the best time for sky observation with a Dobsonian telescope?  

A) During a full moon  

B) During daylight hours  

C) On clear, moonless nights 

 D) During heavy rain or snowfall 

26.What is the purpose of collimation in a Dobsonian telescope?  

A) Adjusting the focus B) Aligning the optics C) Balancing the telescope D) Cleaning the 

mirrors 

27.How should you store a Dobsonian telescope when not in use?  

A) Leave it outdoors exposed to the elements 

 B) Store it in a damp environment  

C) Cover it with a dust cap and store it indoors 

 D) Disassemble it and store the parts separately 

28.What effect does light pollution have on sky observation with a Dobsonian telescope? 

 A) Improves visibility of faint objects 

 B) Reduces visibility of faint objects  

C) Has no effect on visibility  



D) Enhances contrast of celestial objects 

29.Which type of sky conditions is most conducive for observing celestial objects with minimal 

interference from light pollution?  

A) Urban skies B) Suburban skies C) Rural skies D) Industrial skies 

30.What is the primary impact of atmospheric turbulence on sky observation?  

A) Increased clarity of celestial objects 

 B) Decreased visibility of celestial objects  

C) Improved contrast of celestial objects  

D) Enhanced color saturation of celestial objects 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 



 

 

 

 



 

 

 

   



 

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Shri Shivaji Education Society Amaravati’s 

Science College Congress Nagar, Nagpur 

Department of Physics 

Course Feedback on Add-on Course 

Dobsonian Telescope: Design, Construction and Use  

Undergraduate Course for Physics Students 

Duration: 16/08/2022 to 22/10/2022 

Name of Course Coordinator: Dr. S. V. Khangar 

Course Feedback Form 

 

Name : ____________________________________________________________ 

 

 

1) How would you rate the overall quality of the course content? 

☐  Excellent 

☐Good 

            ☐Average 

☐Poor 

2) How relevant was the course content to your professional or academic goals? 

 ☐Excellent 

 ☐Good 

             ☐Average 

 ☐Poor 

3) How would you rate the hands-on lab sessions and practical exercises? 

 ☐Excellent 

 ☐Good 

             ☐Average 

 ☐Poor 

4) How would you rate the availability and quality of resources (e.g., textbooks, online 

materials)? 

☐Excellent 

☐Good 

☐Average 

☐Poor 
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