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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 12 questions on 8 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 Friday, April 8, 2005:
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
Jason Chow, 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. A computer is described as “3 GHz”. In 10 words or less, describe what “3 GHz” means, and
what it refers to in this case.

3 x 109 CPU cycles per second;
CPU = Central Processing Unit, or “processor”, (“speed of computer”).
______________________________________________________________________________
2. Your family’s new car has a highway fuel consumption of 4.7 litres/100km. The American
brochure for the same car says this is 50 miles per US gallon. Your American friend’s car has a fuel
economy of 25 miles per US gallon on the highway – how many litres will your friend’s car
consume per 100km?

9.4L/100km

3. Draw a simple diagram to show what happens during a lunar eclipse.

S = Sun, E = Earth, M = Moon
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NAME (PRINT): ____________________________________________________________
4. You are lost in the woods with nothing to guide you but a compass. You estimate your walking
speed is about 6 km/h. You walk North for 10 minutes, then turn 45 degrees to the left and walk for
another 5 minutes. Then you decide to walk South for 15 minutes. Draw your track on the blank map
below, starting in the middle.

How far are you now from your starting point? _0.38 km
5. You attach a tiny bright light to the tire of your bicycle very close to where the rubber touches the
road. Your friend takes a time exposure photograph of you cycling past from right to left, in the
dark, and all that appears on the photo is a long streak from the light. Draw the shape of the streak:
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NAME (PRINT): ____________________________________________________________
6. Draw anaphase 1 of meiosis in a diploid cell where 2n = 6. Show all chromosomes or chromatids
as appropriate. Let a line represent a chromosome or a chromatid.
Chromatids
Centromeres pulled apart

____________________________________________________________________________
7. Yeast cells reproduce by splitting into two cells once every thirty minutes. Assuming you start
with one yeast cell, devise a formula relating the number of yeast cells (n) in a culture and time in
hours (t).

2(2t/hours)
____________________________________________________________________________
8. A dry log of wood weighs one kilogram. When the tree grew, this mass must have come from
somewhere. Write a short explanation (30 words and numbers or less) of where you think most of
this mass comes from, and what mass of the raw material is required to make 1 kg of dry wood. State
any assumptions you have made.

CO2 +
44
~1.5kg

H2O Æ
18
~0.6kg

CH2O
30
1kg

+

O2
32
~1.1kg

Most of the mass comes from CO2 and water

____________________________________________________________________________
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9. The figure below represents a cliff face that has exposed a section of geological strata. You can
see that two magmas (molten rock) have intruded and subsequently cooled to form igneous rocks
marked A and B.

(a) On the diagram, mark with an “X” all the rock layers (strata) that formed AFTER the intrusion of
igneous rock A.
(b) At some points during the formation of this geological section the rocks have been subject to
erosion. Mark one of these with a “Y”.
(c) Mark with “Z” the OLDER of the two igneous intrusions.
Please make sure we can see your “X”, “Y” and “Z”!
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10. Let us try to understand some of the basic physics behind the recent tsunami in the Indian
Ocean. Consider a large container full of still water. Look at the top left picture (A). The water
surface in the centre has been disturbed, as if a bubble had risen to the surface. Draw in the panels of
the top row how the water surface will look at two subsequent times. Do the same for the similar
disturbance (B) in the middle row. Now imagine that the two effects are combined (C), and draw in
frames of the last row how this disturbance will propagate. The earthquake which caused the recent
tsunami produced an initial disturbance similar to this last one.
Time t = 0

Spreading, getting smaller, superposition.

Time increasing Æ
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11. You have two 1.5 volt batteries and two bulbs as shown below. Each bulb needs at least 2 volts
to light. Draw lines on the picture to show how you would make a circuit in which both bulbs will
light up.

The batteries should be in series, the bulbs should be in parallel and the wires
connecting them to the batteries should be placed on the correct terminals.
12. “Gold leaf” is a very thin sheet of gold metal (Au) and has been used for centuries in many
cultures to decorate buildings, statues and other works of art. Gold leaf made today is about 1 x 10-7
m thick. If you assume that a single gold atom is a sphere of diameter 3 x 10-10 m and that the gold
atoms in such “leaf” were touching each other much as piled-up baseballs might do, how much area
could you cover with 100 g of gold leaf?

~2.5 x 10-10m
Volume of one atom ~ (2.5 x 10-10m)3 m3
100g gold ~ 3 x 1023 atoms
Volume of 100g ~ 5cm3 ~ 5 x 10-6 m3
Area = Volume/Thickness = 5 x 10-6 / 10-7 ~ 50 m2

