
Science​ ​Olympiad​ ​Microbe​ ​Mission​ ​Tryout​ ​Test 

 

This​ ​test​ ​is​ ​designed​ ​to​ ​comprehensively​ ​test​ ​the​ ​depth​ ​and​ ​breadth​ ​of​ ​your​ ​understanding 

of​ ​Microbiology​ ​and​ ​related​ ​concepts.​ ​All​ ​parts​ ​of​ ​this​ ​test​ ​are​ ​intended​ ​to​ ​be​ ​in​ ​accordance 

with​ ​the​ ​2018​ ​Science​ ​Olympiad​ ​Microbe​ ​Mission​ ​rules​ ​for​ ​Division​ ​C. 

 

Ties​ ​will​ ​be​ ​broken​ ​by​ ​the​ ​tiebreaker​ ​questions,​ ​first​ ​by​ ​consulting​ ​tiebreaker​ ​#1,​ ​then 

tiebreaker​ ​#2,​ ​etc. 

 

For​ ​multiple​ ​choice​ ​questions​ ​you​ ​are​ ​to​ ​choose​ ​​exactly​ ​one​ ​answer​,​ ​unless​ ​the​ ​question 

states​ ​otherwise. 

 

All​ ​questions​ ​are​ ​worth​ ​one​ ​point,​ ​unless​ ​otherwise​ ​stated. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Please​ ​write​ ​all​ ​answers​ ​on​ ​your​ ​answer​ ​sheet. 
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Section​ ​1:​ ​Microscopy 

 

Parts​ ​of​ ​a​ ​Light​ ​Microscope 

Questions​ ​1-5:​ ​Label​ ​the​ ​parts​ ​of​ ​the​ ​compound​ ​light​ ​microscope. 

 

 

 

Tiebreaker​ ​#1​:​ ​What​ ​is​ ​the​ ​name​ ​of​ ​the​ ​type​ ​of​ ​microscope​ ​head​ ​that​ ​does​ ​not​ ​need​ ​to​ ​be 

refocused​ ​after​ ​adjusting​ ​for​ ​interpupillary​ ​distance?​ ​​Note:​​ ​​The​ ​tiebreaker​ ​box​ ​is​ ​found 

at​ ​the​ ​bottom​ ​of​ ​the​ ​front​ ​page​ ​of​ ​your​ ​answer​ ​packet. 

 

_______________________________________________________ 

 

Identifications​​ ​(½​ ​point​ ​per​ ​specimen,​ ​½​ ​point​ ​per​ ​type​ ​of​ ​microscopy,​ ​6​ ​points​ ​total) 

For​ ​each​ ​micrograph​ ​​on​ ​the​ ​following​ ​page​,​ ​identify​ ​the​ ​specimen​ ​and​ ​type​ ​of​ ​microscopy 

used.​ ​​Answers​ ​may​ ​be​ ​used​ ​once,​ ​more​ ​than​ ​once,​ ​or​ ​not​ ​at​ ​all. 

 

Microscopy​ ​choices​: 
A.​ ​Brightfield E.​ ​Transmission​ ​Electron 

B.​ ​Darkfield F.​ ​Phase​ ​Contrast 

C.​ ​Stereoscopic G.​ ​Differential​ ​Interference​ ​Contrast 

D.​ ​Scanning​ ​Electron H.​ ​Confocal​ ​Laser​ ​Scanning  

 

Specimen​ ​choices​: 
I.​ ​Diatom M.​ ​Varicella​ ​Zoster​ ​Virus 

J.​ ​Erythrocytes N.​ ​Bacillus​ ​bacteria 

K.​ ​Mitochondrion O.​ ​Amoeba 

L.​ ​Bacteriophage​ ​attacking​ ​a​ ​bacterium P.​ ​Coccus​ ​bacteria 
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6.​ ​ ​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​7.​ ​  

 

8.​ ​ ​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​9.​ ​  

 

10.​ ​ ​ ​​ ​​ ​​ ​​ ​​ ​​ ​​ ​11.​ ​  

 

_______________________________________________________ 
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Microscopic​ ​Imaging​ ​Techniques 

12.​ ​Which​ ​of​ ​the​ ​following​ ​correctly​ ​puts​ ​these​ ​microscopy​ ​techniques​ ​in​ ​order​ ​from​ ​​lowest 

magnification​ ​to​ ​​highest​​ ​magnification? 

A.​ ​Stereoscopic,​ ​Compound,​ ​Scanning​ ​Electron 

B.​ ​Compound,​ ​Scanning​ ​Electron,​ ​Stereoscopic 

C.​ ​Scanning​ ​Electron,​ ​Stereoscopic,​ ​Compound 

D.​ ​Stereoscopic,​ ​Scanning​ ​Electron,​ ​Compound 

 

13.​ ​Which​ ​of​ ​the​ ​following​ ​types​ ​of​ ​microscopy​ ​would​ ​most​ ​likely​ ​be​ ​used​ ​to​ ​view​ ​the​ ​insides 

of​ ​organelles?  

A.​ ​Darkfield D.​ ​X-Ray 

B.​ ​Scanning​ ​Electron E.​ ​Phase​ ​contrast 

C.​ ​Transmission​ ​Electron F.​ ​Differential​ ​interference​ ​contrast 

 

14.​ ​A​ ​microbiologist​ ​is​ ​preparing​ ​a​ ​sample​ ​for​ ​viewing​ ​under​ ​a​ ​microscope.​ ​The​ ​microbes​ ​in 

the​ ​sample​ ​are​ ​0.5​ ​mm​ ​in​ ​diameter,​ ​and​ ​she​ ​stains​ ​parts​ ​of​ ​the​ ​microbes​ ​to​ ​give​ ​them​ ​color 

prior​ ​to​ ​viewing.​ ​Which​ ​of​ ​the​ ​following​ ​types​ ​of​ ​microscopy​ ​is​ ​she​ ​most​ ​likely​ ​going​ ​to​ ​use? 

A.​ ​Darkfield D.​ ​X-Ray 

B.​ ​Scanning​ ​Electron E.​ ​Phase​ ​contrast 

C.​ ​Transmission​ ​Electron F.​ ​Differential​ ​interference​ ​contrast 

 

15.​ ​Fill​ ​in​ ​the​ ​blanks:​ ​​ ​In​ ​every​ ​type​ ​of​ ​fluorescent​ ​microscopy​ ​the​ ​excitation​ ​(incoming) 

wavelength​ ​is​ ​________​ ​than​ ​the​ ​emission​ ​(outgoing)​ ​wavelength,​ ​except​ ​in​ ​the​ ​case​ ​of 

__________. 

A.​ ​Lower;​ ​CLSM 

B.​ ​Higher;​ ​CLSM 

C.​ ​Lower;​ ​Multi-photon​ ​excitation​ ​microscopy 

D.​ ​Higher;​ ​Multi-photon​ ​excitation​ ​microscopy  

E.​ ​Lower;​ ​Phase​ ​contrast​ ​microscopy 

F.​ ​Higher;​ ​Phase​ ​contrast​ ​microscopy 

 

16.​ ​A​ ​compound​ ​light​ ​microscope​ ​has​ ​a​ ​10x​ ​eyepiece.​ ​When​ ​used​ ​with​ ​a​ ​20x​ ​objective,​ ​what 

is​ ​the​ ​total​ ​magnification? 

 

17.​ ​John​ ​is​ ​using​ ​a​ ​microscope​ ​on​ ​the​ ​40X​ ​objective,​ ​but​ ​he’s​ ​not​ ​sure​ ​what​ ​the​ ​field 

diameter​ ​is.​ ​If​ ​he​ ​sees​ ​that​ ​the​ ​ocular​ ​has​ ​a​ ​magnification​ ​of​ ​10X,​ ​and​ ​the​ ​field​ ​number​ ​is 
18mm,​ ​then​ ​​what​ ​is​ ​the​ ​field​ ​diameter?​​ ​(include​ ​units​ ​in​ ​your​ ​answer)  
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