
DIAMONDS ARE FOREVER 
 

An unknown villain has stolen the most expensive diamond from a showroom owned by Mr. 

Moneypants, diamond jeweler to the stars.  The diamond’s net worth is estimated to be over a million 

dollars and is considered by most to be lucky.  The thieves managed to circumvent a state of the art 

security system, with lasers, motion detectors, watchdogs and surveillance cameras.  

The theft was discovered two hours after the crime.  After three days of local detective 

investigation and no leads, Mr. Moneypants is extremely frustrated by the lack of 

progress.  He has decided to call in an expert.  He contacts the Canadian Secret Service 

and is informed that Sherlock Sword, our hero, has already been assigned to the case 

and should be arriving soon. 

Sherlock Sword is a renowned secret service agent, known for his ability to solve 

the most difficult crime and his charming whit in the face of danger.  As usual Sword is 

outfitted with a number of highly capable spy technology tools.  He is able to use any of 

these tools when the opportunity presents itself and they may even save his life.  In his 

briefcase he carries a pellet gun with one shot, the Grade 9 mathematics textbook, and a 

scientific calculator. 

A man of dollars and cents, Mr. Moneypants first wants to negotiate Sword’s wage 

and spending money. 

 

QUESTION 1   

 

Mr. Moneypants offers two different forms of payment to our hero.  Method A includes an 

initial check of $10,000 to start the case and an hourly rate of $50.  Method B includes an hourly rate of 

$100 with no initial cost. 

a) How many hours does Sherlock Sword need to spend on the case to earn the same amount of 

money from both methods? 

b) Sword estimates that the total length of the case is about 250 hours. Which option should he 

accept in this scenario? 

c) Draw a graph of the linear system on the attached graph paper.  

d) Explain your solutions to parts a and b with the help of the graph you have drawn in part c. 

 

Mr. Moneypants and the local police explain the story of the robbery to Sherlock Sword.  

Realizing that the local police have done a terrible job he starts to work immediately.  He tries to 

unravel the events behind the daring theft in the showroom from the physical make up of the room and 

any clues he can find that were left behind. 

 

QUESTION 2  

 

Our hero approaches the police line in front of the crime scene. He is escorted into the building 

by Mr. Moneypants.  Sword quickly scans the crime scene for evidence. The room has an awkward 

shape with five walls.  

 

a) Draw the crime scene on the attached graph paper.  Five lines enclose the five-sided room.  You 

must find the equation of each line and also graph each one to figure out what the crime scene looks 

like.  Two points are given for each line. 

 

 



 Points 

Wall #1 (-6,1) (10,3) 

Wall #2 (3, -7) (10,3) 

Wall #3 (10,20) (17,12) 

Wall #4 (-2,8) (2,11) 

Wall #5 (2,0) (2,13) 

 

 

b) The diamond had been on display, on a podium located at (6,10).  Mark this important fact on your 

crime scene sketch.  The diamond was a very rare, pinkish blue diamond with five sides.  The 

measurements of the diamond are shown on the figure to the right. Sword 

thinks that it is very important to know exactly how much the diamond is 

worth.  This diamond is worth $10000 for every mm
2
 of surface area.  How 

much is this diamond worth? 

 

c) While searching the rest of the crime scene Sword finds another clue.  

This clue is located at the intersection of y = x and y = -x +7.  Find this 

intersection and mark this point on your crime scene sketch.  

 

d) At the intersection point Sword finds this clue written on a piece of paper.  
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Sword has been in the spy business for a long time.  He knows that every villain leaves a 

specific calling card and this crime scene looks like the work of Dr. Irrational. Dr. Irrational does not fit 

in cleanly with normal respectable citizens.  In fact, his old prison number had an exhaustive list of 

decimal places.  Sword also knows that the clue relates to the next crime that Dr. Irrational will 

commit.  Simplify the above polynomial to pinpoint the setting of the next crime. If the simplification 

results in: 

 

i) A Monomial = Dr. Irrational will use the diamond to amplify the intensity of a laser beam and 

carve his name into the moon so that it can be seen from the Earth. This laser beam is located at 

the Toronto Science Center. 

 

ii) A Binomial = Dr. Irrational will use the diamond to tip a drill on the front of a digging device, 

so that he send a nuclear weapon to the center of the Earth, forcing every volcano to erupt at 

once. The best place to attempt this is Sudbury, Ontario. 

 

iii) A Trinomial = Dr. Irrational will use the diamond to construct a weather device and use it to 

melt the polar ice caps. To do this he will need the help of Dr. Smartypants from the science 

department at the University of Western Ontario in London, Ontario. 

 

Where will Dr. Irrational’s next crime occur? 

 

In light of the previous information, Sword travels to the city where the next crime will happen 

and locates Dr. Irrational’s base of operations.  Everything seemed to be happening a little too easy.  In 

a twist of cruel fate, this evil villain has captured Sherlock Sword. 

 



 

QUESTION 3 

 

Unable to simply take his life, Dr. Irrational prefers to leave Sword in an overly complicated, 

but deadly situation.  Our hero is hand cuffed and dunked upside down into a tank of water.  The tank 

is shaped like a cylinder and is filled to a level 165 cm from the base.  Sword is lowered in via a crane 

through a circular opening that has diameter 60 cm and his head is dunked deep 

enough so that the top of his head is touching the floor of the tank.  

a) Sword runs through a few quick calculations in his head and knows that he 

occupies a volume of  

1.1 m
3
.  Once he is submerged the water level reaches the top of the tank.  

Find the volume of the tank. 

 

b) Once dunked in the tank, Sword uses his only pellet gun shot to punch a 

hole in the bottom of the tank.  Sword estimates that the water is running 

out at 3 L/s.  How long will he have to hold his breath until the tank 

empties? The longest he has ever held his breath for was 3 minutes. Will 

our hero survive? 

 

 

QUESTION 4   

 

Realizing that Sword has escaped, Dr. Irrational jumps into his helicopter and flies off towards 

the nearby mountains.  Seven minutes and 1.5 km later he reaches a secluded cabin at the top of one of 

the mountains.  In the next two minutes he quickly lands his helicopter and camouflages it, moving 

only 200m.  He takes a five-minute rest to compose himself inside the cabin.  He takes the next minute 

and walks 20m then jumps into his stashed sports car and drives off to his secondary lair. His sports car 

travels at a speed of 150 km/h and the secondary lair is 0.45 km away. 

 

a) What would the distance time graph of Dr. Irrational’s movement look like?  Sketch it on the 

attached graph paper.  Assume that the helicopter covers the largest distance per unit time, then the 

sports car and lastly his movement on foot. 

 

b) Our hero leaves at the exact same time, but on a motorcycle.  Assuming that he does not stop in the 

mountains, but does not reach the liar before Dr. Irrational, what does a potential distance/time graph of 

his movement look like?  Sketch this movement on the attached graph paper.  

 

c) Sword jumps off of the motorcycle and takes a second to think out his attack plan.  He notices that 

there are two security cameras and a laser beam guarding the outside of Dr. Irrational’s second lair.  

The only way to bypass the security system is to perform the following steps. 

i) Take 3 steps towards the door. 

ii) Take 1 step backwards. 

iii) Take 2 large leaps towards the door. 

iv) Pause for 1 second. 

v) Make a mad dash to cover the rest of the distance to the door. 

 

Sketch the distance/time graph that will be produced as Sword sneaks by the security system.  

 

Now that Sword is inside, he looks around.  Dr. Irrational has already constructed his weapon of 

mass destruction.  There are only seconds left until Dr. Irrational throws the switch.  



 

QUESTION 5 

 

Alerted by gunshots, Dr. Irrational turns and realizes that his evil plan is about to unravel.  He is 

already closer to the control panel than Sword, but makes a mad dash (1.5 m/s) to make sure that 

Sword does not get their first.  Sword does some quick calculations in his head to figure out the running 

speed he will need to attain in order to catch Dr. Irrational.  How fast should Sword be running to get 

there before Dr. Irrational? The graphic below indicates the layout of the situation and the positions of 

Dr. Irrational, Sword and the control panel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sword reaches the switch first and aborts the weapon of mass destruction. However, he now has 

to deal with Dr. Irrational.  Dr. Irrational is not a fighting man, but an intellectual and he agrees to 

surrender if Sword can out smart him mathematically. Always up for the task, Sword accepts the 

challenge. 

 

QUESTION 6 

 

 Mathews must simplify this equation: 

 

Y= 2
0
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He quickly calculates that the answer is 0.  

 

IS HE CORRECT? 

WILL DR. IRRATIONAL END UP BEHIND BARS? 
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