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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 mail* the following 2 items to Prof. Chris Waltham, Department of Physics & Astronomy,
6224 Agricultural Road, UBC, Vancouver, BC, V6T1Z1 before the end of Friday, March 30th, 2007:
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
Gordon Bates, UBC Department of Chemistry
Andrzej Kotlicki and Chris Waltham, UBC Department of Physics and Astronomy

English-to-French Translators
David Brandman, UBC Department of Physics & Astronomy
Morgane Cabot, UBC Department of Mathematics
"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: _________________________

Questions

1.

(a) The area of the larger circular disc above is ___ times larger than that of the smaller circular disc.
Let the circles above represent spheres rather than discs:
(b) The surface area of the larger sphere above is ___ times larger than that of the smaller sphere.
(c) The volume of the larger sphere above is ___ times larger than that of the smaller sphere.

2. Here’s a table of an object’s position as a function of time. It is moving in one dimension only.
Sketch a graph of your best estimate of its velocity, as a function of time.
t (s)
3.0
4.0
5.0
6.0
7.0

x (m)
1.0
2.0
4.0
7.0
11.0

________________________________________________________________________________
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3. Describe the cycling of carbon in the biosphere and the role photosynthetic organisms play. Use
20 words or less, and maybe a simple diagram.

________________________________________________________________________________
4. Two healthy parents know from blood tests that each parent carries a recessive allele responsible
for a disease.
(a) If their first three children have the disease, what is the probability that their fourth child will
not?

(b) Assuming that they have not yet had a child, what is the probability that, if they have four
children, all four will have the disease?

_________________________________________________________________________________
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5. Four cubes of identical size and mass are made of the following:
- Aluminum painted white
- Aluminum painted black
- Concrete painted white
- Concrete painted black
(a) These blocks are left for several hours on a roof on a sunny summer day. Which one(s) has(have)
the highest temperature? Lowest temperature? Or are they all the same?

(b) These blocks are left for several hours in boiling water. Which one(s) has(have) the highest
temperature? Lowest temperature? Or are they all the same?

(c) These blocks are left for several hours in boiling water. Immediately after being pulled out,
which one(s) feel the hottest to your touch? Coolest? Or are they all the same?

_________________________________________________________________________________
6. For many, hydrogen is considered by many to be the fuel of the future. Fill out as best you can the
following table of advantages and disadvantages that hydrogen has compared to gasoline.
Advantages

Disadvantages

1

1

2

2

3

3

4

4

5

5
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7. According to the bill I received from the gas company I burnt an energy equivalent of 100GJ of
natural gas to heat my home last year. Assuming natural gas is methane (CH4), and it produces 50MJ
of heat per kg burnt: what mass of carbon dioxide (CO2) did I produce in heating my home last year?

_______________________________________________________________________________
8. Estimate, roughly, how many molecules of H2O fell on Canada last year in the form of snow and
rain. Show your work and what assumptions you make.

________________________________________________________________________________
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9. Describe how an earthquake occurs. Use 20 words or less and maybe a simple diagram.

angle above/below horizon
(deg)

10. Sketch a graph on the axes below to show the angle of the Sun above and below the horizon over
the course of 24 hours at the time of the spring equinox. Imagine you are in Winnipeg, Manitoba
(latitude 50°N, longitude 97°W). Let positive values indicate angles above the horizon, and negative
values indicate angles below the horizon. The times are local solar time (i.e. the Sun is highest in the
sky at 12:00). Put numbers on the vertical axis.

50
40
30
20
10
0
-100.00

6.00

12.00

18.00

24.00

-20
-30
-40
-50

time (hours)

________________________________________________________________________________

