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Instructions 
1. Do not open this examination booklet until you are told to do so. 
2. Be certain that you understand all of the instructions. If you are unsure about something, ask your 
supervisor. 
3. This examination is closed-book. No notes of any kind (printed or electronic) are allowed. 
4. You may use a calculator (may be a graphing calculator) and a ruler.  
5. Write your answers in this exam booklet and hand it back to your teacher at the end. 
6. This exam booklet consists of 6 questions on 10 pages; including this page of instructions and a data 
sheet. Check to make sure you have all the pages. 
7. Print your name and other information clearly. Only those who do so can be counted as official contestants. 
8. Show your work.  Do rough work on the back of the paper. 
9. When your teacher instructs you to begin, you will have 60 minutes to finish the examination. 
 

Scoring 
Full marks will be given to a student who demonstrates clear understanding of the science required by the 
question.  
Partial marks will be given for partial understanding. There are no penalties for incorrect answers. The 
questions are not of equal difficulty. Remember we are challenging the best science students in Canada; it is 
possible that even the best papers may not achieve an overall score of 80%. This is meant to be tough!  
 

Teachers 
Please mail* the following 2 items to Prof. Chris Waltham, Department of Physics & Astronomy, 
6224 Agricultural Road, UBC, Vancouver, BC, V6T 1Z1 before the end of Thursday, March 25th, 2010: 
1. students’ exam booklets 
2. a cheque payable to University of British Columbia, for $5.00 per script returned. 
* Canada Post regular mail; express/couriers not necessary.  
 

Contest Named in Honour of Dr. Michael Smith (1932-2000) 
UBC's 1993 Nobel Prize Winner  
 

Examination Committee 
Celeste Leander, UBC Department of Botany 
Andrzej Kotlicki and Chris Waltham, UBC Department of Physics and Astronomy 
Angela Ruthven, UBC Physics Outreach 
 

Translator 
Louis Deslauriers, UBC Department of Physics & Astronomy 
 
"It is a small problem merely, but a problem that will agitate the little grey cells most adequately." 
- Hercule Poirot 
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NAME (PRINT):  __________________________________________________________ 
 
SCHOOL: ________________________________________________________________ 
 
GRADE: _____________________________ PROVINCE: _________________________ 
 
DATE:_________________ 
 
START TIME:___________   
 
FINISH TIME:___________ 
 

Questions 
 

1. (15 marks) 
Peter discovers three unlabelled bottles of cleaning fluid in his house.  He guesses that one 
is full of vinegar and that one contains ammonia (but doesn’t know which is which).  He has 
no idea what could be in the third.   
 

a) Peter puts universal indicator paper in each solution, with the following results.  Is 
it likely the solutions correspond to Peter’s guesses?  Which bottle is which? 

 
 

b) Is the 3rd solution’s identity known?  Give reasons. 
 
 
 
 
 
 

c) Can the 3rd solution be disposed of by pouring it down the drain?  Give reasons. 
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2.  (15 marks) 
A star that can be seen from a given location at all hours of any clear night and never dips 
below the horizon is called “circumpolar.”   
 

a) Where do you have to be on Earth for all the stars you can see in the sky at any 
given moment to be circumpolar?   
 
 
 

 
 
 
 
 

b) Are there any places where none of the stars that can be seen in the sky are 
circumpolar? 
 
 
 
 
 
 
 
 

c) “Polaris,” the “pole-star” indicates the direction of true North.  If you didn’t know 
anything about constellations and didn’t have a compass (or any other direction-
finding means), how would you identify the pole-star? 
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3.  (5 marks each part) 
You have two strings of Christmas lights, string A and string B.  While hanging them up, 
one bulb on string A is smashed, causing all the lights in string A to stop working.  A few 
minutes later, another bulb is smashed, this one from string B.  You are surprised to find 
that the other lights in string B still work. 
 

a) How are string A and string B wired?  Show on the circuit diagram below. 
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b) You find another set of lights, string C, which looks like a big net.  When you 

remove a light bulb from the top half, all the lights in the top half go out, but the lights 
in the bottom half stay on.  When you replace that light bulb and instead remove a 
light bulb from the bottom half, all the lights in the bottom half go out, and the lights 
in the top half stay on.  How is string C wired?  Show on the circuit diagram below. 
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4.  (5 marks each part)   

When an array of solar panels is positioned in such a way that 
sunlight hits it normally  (with the sun’s rays 90º to the surface of 
the panels), 1kW of power is produced.  The panels are now 
placed horizontally on top of a flat roof of a home in a Canadian 
town.  Sketch graphs of the power produced by the solar panel as 
a function of the time of day.  Assume it is a clear day.   
 
 
 
 
 

 
 

a) In June 
 

 
 
 

b) In December 
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5.  (15 marks) 
A hypothetical ecosystem contains only 1 bird, and some number of insects and trees, 
which form a food chain.  Using what you know about ecology, estimate the biomass of 
each species.  Roughly how many insects and trees are in this system?  Remember that 
living things are composed primarily of water.  Show your work. 
 
Density of Water 
≈ 1000 kg/m3  
= 1 kg/L 
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6.  (15 marks) 
Seismographs located in Nanaimo, Kelowna, and Victoria record an earthquake.  In this 
region, assume s waves travel at 4000 m/s and that p waves travel at 8000 m/s.   

 
a) Circle and label the p waves and s waves on the Nanaimo seismograph.   
b) What time did the earthquake occur?  Mark the time on the Nanaimo graph. 

Nanaimo

0 10 20 30 40 50 60 70 80 90

Time (s)

 
c) Where was the epicentre of the earthquake?  Use all three seismographs.  Feel 

free to draw on the map provided.  

Kelowna

0 10 20 30 40 50 60 70 80 90

Time (s)

Victoria

0 10 20 30 40 50 60 70 80 90

Time (s)

 
 

 
Note:  The start time is the same for all three graphs. 
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