Bumblebee Lab #4

Arlene Fernandez






Regents Physics 

Lab # 4 Can a bumble “bee” really fly?                                                        Mrs. P

Title: To fly or not to fly, that is the question 
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Hypothesis: I believe that in the real world bumblebees can fly because when you see a bumblebee it is in the air. If a bumblebee could not fly it would not be able to stay in the air for that long or be in the air period. This is why I believe bumblebees can fly. 

Materials: paper, pen, pencil, calculator, computer, Internet Explorer, Microsoft Word, Microsoft Excel, and Research  

Procedure: 

· Listen to Mrs. P’s information about the bumblebee and the two points we have to prove in our lab and they are that according to the law of physics bumblebees cannot fly. The other point is that in the real world bumblebees can fly. 

· Then based on the two points she gives us we have to make a hypothesis. 

· Third, we look up information that proves the two points that Mrs. P gave us about the flight of the bumblebee.

· Next, we do research on the on the weight, size, wing, beat, and speed of a bumble bee when it flies of the queen bumble bee, worker (female) bumble bee, and the drone (make) bumble bees in the U.S. and International.

· After we have gathered this information we will do 4 equations for each of these types of bumble bees and these equations are v=d/t, vf= vi+gt, p= m(v), and d= vi(t)+1/2g(t)^2

· Once we have completed these equations we do two graphs for each type of bee.

· Then we do our overall analysis and conclusion about bumblebee flight. In which we will prove if our hypothesis is correct or incorrect and explain why according to our research and information Mrs. P. gave us in class.

Data:
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Bombus Terrestris

	Queen
	Worker
	Male

	


	


	Same as worker 


Lengths, queen 20-22, worker 11-17, male 14-16

Bombus terrestris - black with yellow stripes and a pale tail

Stages of bumblebees as shown in terms of time(weeks)

	Stage
	Worker
	Queen
	Drohn

	Egg
	3.5
	3.5
	3.5

	Larva
	7.3
	10.5
	10.0

	Doll
	9.4
	13.2
	11.0

	Whole duration
	20.2
	27.2
	24.5
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Bombus Terrestris

Length: W: 20–23 mm, A.: 11–17 mm, M.: 14–16 mm
Wingspan: W.: 38–43 mm, A.: 22–34 mm, M.: 30–33 mm
Trunk: very shortly: W.: 9–10 mm, A.: 8–9 mm, M.: ca. 8 mm
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· The size of a bumblebee can range from 3/4 inch to 1 1/2 inch. 
· There are over 200 different types of bumblebees in the world.
· Fifty different types of bumblebees can be found in North America. 

· The male bumblebee is known as a drone.

· The female bumblebee is known as a worker bee.

· The queen bee is the principal female bumblebee that takes care of building a colony by finding a place to lay her eggs and producing them.

· The baby bumblebees are the larvae and eggs that the queen bumblebee lays.

· The youngest bumblebees would be the first batch of larvae that hatch which are about 5 to 20 bumblebees. The reason they would be known as the youngest is because they are smaller than the bumblebees that are born after them. 

· The wings of a bumblebee beat over a short arc of about 90 degrees, 230 beats/sec.

· The flight motion of a bumblebee is compared to the motion of a helicopter that hovers in the air.

Velocity Equations v= d/t

U.S. Bumble Bee

1. Queen Bumble Bee= v= d/t v= 4.5m/s
2. Male Bumble Bee= v= d/t v= 3m/s

3. Female Bumble Bee= v= d/t v= 3m/s

International Bumble Bee (UK Bombus Terrestris)

4. Queen Bumble Bee= v= d/t v=7.25m/s

5. Male Bumble Bee= v= d/t v= 6.5m/s

6. Female Bumble Bee= v= d/t v= 6.75m/s

Final Velocity vf=vi+gt

U.S. Bumble Bee

7. Queen Bumble Bee= vf=vi+gt vf= (4.5m/s)+(9.8m/s^2)(1s) = 14.3m/s

8. Male Bumble Bee= vf=vi+gt vf= (3m/sec)+ (9.8m/s^2)(1s) =12.8m/s

9. Female Bumble Bee= vf=vi+gt vf= (3m/sec)+ (9.8m/s^2)(1s) =12.8m/s

International Bumble Bee (UK Bombus Terrestris)

10. Queen Bumble Bee= vf=vi+gt vf= (7.25m/s)+(9.95m/s^2)(1s)= 17.2m/s

11. Male Bumble Bee= vf=vi+gt vf= (6.5m/s)+(9.95m/s^2)(1s)= 16.45m/s

12. Female Bumble Bee= vf=vi+gt vf= (6.75m/s)+(9.95m/s^2)(1s)= 16.7m/s

Momentum p=m(v)

U.S. Bumble Bee

13. Queen Bumble Bee= p=m(v) p=(.85g)(4.5m/s)= 3.825

14. Male Bumble Bee= p=m(v) p=(.05g)(3m/s)= .15

15. Female Bumble Bee= p=m(v) p=(.05g)(3m/s)= .15

International Bumble Bee (UK Bombus Terrestris)

16. Queen Bumble Bee= p=m(v) p=(.70g)(7.25m/s)= 5.075

17. Male Bumble Bee= p=m(v) p=(.20g)(6.5m/s)= 1.3

18. Female Bumble Bee= p=m(v) p=( .32g)(6.75m/s)=2.16

Displacement d=vi(t)+1/2g(t)^2

U.S. Bumble Bee

19. Queen Bumble Bee= d=vi(t)+1/2g(t)^2= d=(4.5m/s)(1s)+1/2(9.8m/s^2)(1s)^2= 4.5+4.9=9.4

20. Male Bumble Bee= d=vi(t)+1/2g(t)^2= d=(3m/s)(1s)+ ½(9.8m/s^2)(1s)^2= 3+4.9=7.9

21. Female Bumble Bee= d=vi(t)+1/2g(t)^2= d=(3m/s)(1s)+ ½(9.8m/s^2)(1s)^2= 3+4.9=7.9

International Bumble Bee (UK Bombus Terrestris)

22. Queen Bumble Bee= d=vi(t)+1/2g(t)^2= d=(7.25m/s)(1s)+1/2(9.95m/s^2)(1s)^2= 12.225

23. Male Bumble Bee= d=vi(t)+1/2g(t)^2= d=(6.5m/s)(1s)+1/2(9.95m/s^2)(1s)^2=11.475

24. Female Bumble Bee= d=vi(t)+1/2g(t)^2= d=(6.75m/s)(1s)+1/2(9.95m/s^2)(1s)^2=11.725 

Analysis: the definition of Buoyancy force in the physics textbook is the upward force of an object immersed in fluid. In the terms of the bumblebee flight it means that buoyancy is the force that pushes the bumblebee up in the air causing it to fly like a helicopter in a hovering motion. Bernoulli’s principle is when a fixed quantity of fluid flows, the pressure is decreased when the flow velocity increases. In Physics it relates to the flight of the bumblebee in the way that the bigger the bumblebee the slower the flight velocity and the younger or smaller the bumblebee the faster the velocity will be. Also, the wing lengths of bumblebees are too small for the weight of the bumblebee. This proves scientifically that bumblebees cannot fly. Even though in real world it seems like a bumblebee can fly because it flies in the air but in a hovering motion.

Conclusion: based on my research on bumblebee flight and the analysis I gathered from my research as a whole it proves that my hypothesis is wrong. A bumblebee cannot fly in the real world according to physics. Even though when an average person looks at a bumblebee it seems like a bumblebee is flying to the naked eye.

Reference: www.google.com,the physics textbook, www.kentbee.com, www.pestproducts.com/bumble-bees.htm, www.bumblebee.org/terr.htm, www.beekeeping.org.uk/NL/info/info5.html, www.ask.com, www.jebbiologists.org-cgi-reprint-204-17-2999.pdf, www.videosift.com/tag/bee?pg=2, www.sciencedaily.com/releases/2006/01/060111082100.htm, www.phys.org/news8616.html, Mrs. P



The bumblebee has left the building.

