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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 7 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. 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, V6T1Z1 before the end of Monday, April 7th, 2008:
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

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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Questions
1. This is a map of two hexagons marked out in the grass on a school playing field.

(a) If it takes you a minute to walk around the edge of the smaller one, how long does it
take to walk around the edge of the larger one?

(b) If there are a million blades of grass inside the smaller hexagon, estimate how many
there are inside the larger hexagon.

2. (a) A human has genotype A1A1B1B2. What gametes will a single meiosis produce and
in what proportions?
B

B

(b) A human has genotype A1A2B1B2. What gametes will many meioses produce and in
what proportions?
B

B
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3. The graph shows changes in a community of plants following a disturbance at time zero.
The quantity of each species is measured in tonnes per hectare. Just from looking at the
graph, suggest a plausible general explanation as to why tree species 1 and 2 disappear.
Please answer in two or three sentences.

________________________________________________________________________
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4. You are investigating the nature of the force between two identical magnets by making
measurements with the magnets set at various distances and angles with respect to each
other. Your measurements are shown below for five cases. The black end of the magnet is
north and the white end south. The force measured is that on the lower magnet and the
sign convention is that up is positive, and down negative. The distances are measured
between the centres of the magnets.
Use these observations to predict the force on the lower magnet in case number 6.
Show your working.

40 mm

30 mm
20 mm

1. Force -0.010 N

2. Force -0.035 N

3. Force -0.080 N

60 mm
30 mm

4. Force -0.003 N

5. Force -0.035 N

30 mm

6. Force ??? N

_____________________________________________________________________
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5. The Alberta Energy website states “Every two weeks Alberta produces enough coal to fill
the Sky Dome in Toronto”. The Skydome is a baseball/football stadium.
(a) Estimate as best you can the volume of the Skydome, in m3.

(b) Assuming all this coal is burned, and that coal is mostly carbon, estimate the mass
(in tonnes) of carbon dioxide produced by the Alberta coal industry in a year.
You can assume a m3 of coal has a mass of about 1 tonne (1000kg).

_____________________________________________________________________
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6. When the magnetic fields trapped in the rocks of the ocean floor were measured, the
following pattern was seen.

The dotted line is the mountainous mid-ocean ridge, running north-south. The white areas
and black areas have magnetic field in the opposite direction. One is “normal”, i.e. the
magnetic field is the same direction as it is at the ocean surface. The other is reversed, i.e.
the magnetic field is opposite what it is at the ocean surface.

(a) What is going on here? (Answer in 20 words or less)

(b) Why is the pattern symmetrical about the mid-ocean ridge?

(c) Do the black stripes have normal or reversed field?

