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Instructions
1. Do not open the exam 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 exam 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 10 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 exam.

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 courier the following 3 items to Prof. Chris Waltham, Department of Physics & Astronomy,
6224 Agricultural Road, UBC, Vancouver, BC, V6T1Z1 before the end of Tuesday, April 11, 2006:
1. the completed student registration form(s)
2. students’ exam booklets
3. a cheque payable to University of British Columbia, for $8.00 per answer sheet returned.

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

Examination Committee
Chris Waltham, UBC Department of Physics and Astronomy
Andrzej Kotlicki, UBC Department of Physics and Astronomy
Tony Griffiths, UBC Department of Botany
Gordon Bates, UBC Department of Chemistry
Stuart Sutherland, UBC Department of Earth and Ocean Sciences

English-to-French Translator
Marie-Pierre Milette, UBC Department of Physics and Astronomy
Tony Teke
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NAME (PRINT): ____________________________________________________________
SCHOOOL: ________________________________________________________________
GRADE: ______________________________ PROVINCE: _________________________

Questions
1. What is a gene? Give your answer in no more than 10 words.

________________________________________________________________________________
2. Draw a labelled diagram that shows how protein synthesis works inside a cell. Be sure to include
the following components: ribosome, messenger RNA, several transfer RNAs, several amino acids,
growing polypeptide chain (growing protein).

_________________________________________________________________________________
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3. A large population of beetles is thought to be in Hardy-Weinberg Equilibrium for a gene with two
alleles, a dominant allele for black colour, and a recessive allele for brown colour. If 9% of the
animals are found to be brown, what fraction is expected to be heterozygotes?

4. In 2-5 words, say what you expect the following elements to be like:

(a)

Rubidium (Rb)

(b)

Ruthenium (Ru)

(c)

Xenon (Xe)

They can all be found in the same row of the Periodic Table on page 2.
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5. Consider a litre of water:
(a) If the container is a cube, how long are its sides (on the inside)?

(b) What is the approximate mass of the water?

(c) Approximately how many water molecules are in this amount of water?

6. Assume gasoline is a hydrocarbon with two hydrogen atoms for each carbon. How many litres of
gasoline does one have to burn to produce a tonne of carbon dioxide (CO2)? (One tonne of liquid
gasoline has a volume of 1300 litres).
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7. Canada’s 32.5 million people are responsible for the consumption of 1.4 x 1019 J of energy each
year. If all this power had to come from burning gasoline, how many litres per person per day would
have to be consumed? The energy content of gasoline is 32 MJ/litre.

8. Label the arrows (only) on this diagram explaining the Greenhouse Effect. Use no more than three
words per arrow. (The lengths of the arrows are not intended to have any meaning).

Sun

Atmosphere

Earth’s surface
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9. At a certain time on a clear evening you look north and see Ursa Major (also known as the Great
Bear or the Big Dipper) and the Pole Star (top). Draw on the right how these stars will appear six
hours later.

________________________________________________________________________________
10. A person walks normally at a constant speed in the positive x direction. Sketch a graph of the
position x of the person’s left foot as a function of time t:

x

t

