
ANALYTIC GEOMETRY – SOLUTIONS TO PATTERN FINDING ACTIVITY 

Question Solutions (Including Equations that Describe the Relationships) 

1. How many regions are there in the 
fourteenth diagram? 

 

How is the number of regions (r) related to the 
diagram number (d)? 

d 1r d   
1 2 
2 3 
3 4 
. 
. 
.

. 

. 

.

14 15 
 

From the table we can see 
that the number of regions 
is always one more than 
the diagram number.  
This relationship can be 
described by the following 
equation: 

1r d   

2. How many shaded squares are there in 
the eighth diagram?  How many 
unshaded squares are there in the 
eighth diagram? 

 

How is the number of shaded squares (s) 
related to the diagram number (d)?  How is the 
number of unshaded squares (u) related to the 
diagram number (d)? 

d s d  2 3u d 
1 1 5 
2 2 7 
3 3 9 
. 
. 
.

. 

. 

.

. 

. 

.

8 8 19 
 

From the table we can see 
that the number of shaded 
squares and the number of 
unshaded squares are 
related to the diagram 
number according to the 
following equations: 

s d  
(The # of shaded squares is 
equal to the diagram #.) 

 
2 3u d   

3. How many “X’s” are in the twentieth 
diagram?  How many “O’s” are there 
in the twentieth diagram? 

 

How is the number of “X’s” (X) related to the 
diagram number (d)?  How is the number of 
“O’s” (O) related to the diagram number (d)? 

d X d  2O d d 
1 1 0 
2 2 2 
3 3 6 
4 4 12 
. 
. 
.

. 

. 

.

. 

. 

.

20 20 380 
 

From the table we can see 
that the number of “X’s” 
and the number of “O’s” 
are related to the diagram 
number according to the 
following equations: 

X d  
 
2O d d   

The second equation can 
also be written as 

 1O d d  . 

4. How many faces are visible in the 
twentieth diagram? 

 

How is the number of visible faces (f) 
related to the diagram number (d)? 

d 3 2f d 
1 5 
2 8 
3 11 
. 
. 
.

. 

. 

.

20 62 
 

From the table we can see 
that the number of visible 
faces is always two more 
than triple the diagram 
number.  This relationship 
can be described by the 
following equation: 

3 2f d   

1 2 3

1 2 3 4

1 2 3

1 2 3



 

5. How many shaded squares are there 
in the twelfth diagram?  How many 
unshaded squares are there in the 
twelfth diagram? 

 

How is the number of shaded squares 
(s) related to the diagram number (d)?  
How is the number of unshaded squares 
(u) related to the diagram number (d)? 

d 2s d  2 1u d 
1 1 3 
2 4 5 
3 9 7 
. 
. 
. 

. 

. 

. 

. 

. 

. 

12 144 25 
 

From the table we can see that the 
number of shaded squares and the 
number of unshaded squares are 
related to the diagram number 
according to the following 
equations: 

2s d  
 

2 1u d   

6. A cow is milked twice a day.  Each 
time she gives 11 kg of milk.  
Calculate the total milk production 
after 
(i) 16 days  (ii) 49 days 

How is the total milk production (m) 
related to the time in days (t)? 

t 22m t  
1 22 
2 44 
3 66 
. 
. 
. 

. 

. 

. 

16 352 
49 1078 

 

From the table we can see that the 
total milk production is 22 times the 
number of days.  This relationship 
can be described by the following 
equation: 

22m t  

7. The sum of the interior angles of 
each polygon is shown.  What is the 
sum of the interior angles of a 
decagon (a polygon with 10 sides). 

 

How is the sum of the interior angles (s) 
related to the number of sides (n)? 

n  180 2s n 
3 180 
4 360 
5 540 
. 
. 
. 

. 

. 

. 

10 1440 
 

From the table we can see that the 
sum of the interior angles is the 
product of 180 and two less than the 
number of sides.  This relationship 
can be described by the following 
equation: 

 180 2s n   

8. How many “X’s” are in the tenth 
diagram?  How many “O’s” are there 
in the tenth diagram? 

 

How is the number of “X’s” (X) 
related to the diagram number (d)?  
How is the number of “O’s” (O)  
related to the diagram number (d)? 

d 1X d   1

2

d d
O


  

1 2 1 
2 3 3 
3 4 6 
. 
. 
. 

. 

. 

. 

. 

. 

. 

10 11 55 
 

From the table we can see that the 
number of “X’s” and the number of 
“O’s” are related to the diagram 
number according to the following 
equations: 

1X d   
 

  21

2 2

d d d d
O

 
   

9. The cubes along one diagonal of 
each cube of a face are coloured 
(including the faces that can’t be 
seen).  How many cubes are coloured 
on the fifth diagram? 

 

How is the number of coloured cubes 
(c) related to the diagram number (d)? 

d  6 2 4, 1c d d     

1 1 
2 4 
3 10 
4 16 
5 22 

 

From the table we can see that the 
number of coloured cubes is six 
times, 2 less than the diagram 
number, all increased by four.  This 
relationship can be described by the 
following equation: 

 6 2 4, 1c d d    . 

By simplifying, the equation can be 
written 6 8, 1c d d   .  (The 
equation does not hold for 1d  .) 2 41 3

2 31

3 4 5

180 360 540

1 2 3



DIRECT VARIATION, PARTIAL VARIATION OR NEITHER? 
Complete the following table. 

Situation 
Type of 

Variation 
(Circle One) 

Table of Values 
Initial Value (b) 
and Constant of 
Variation (m) 

Graph and Equation 

Gasoline at 
GasAttack costs 
$1.20/L.  How 
does the cost of 
gasoline vary with 
the volume of 
gasoline 
purchased? 

Partial / Direct / 
Neither 

V (L) C ($) 

  

 

b = _________ 
 
 
 
m = _________ 

 

Sam the 
electrician charges 
a base fee of $30 
plus $50/h.  How 
does Sam’s pay 
vary with the time 
worked? 

Partial / Direct / 
Neither 

t (h) P ($) 

  

 

b = _________ 
 
 
 
m = _________ 

 

Abdul the 
salesperson is paid 
a base salary of 
$30,000 plus 5% 
of sales.  How 
does Abdul’s pay 
vary with the 
amount of sales? 

Partial / Direct / 
Neither 

s ($) P ($) 

  

 

b = _________ 
 
 
 
m = _________ 

 

Simran likes 
bungee jumping.  
Whenever she 
jumps, her speed 
increases at a rate 
of 10 m/s.  How 
does the distance 
fallen vary with 
time? 

Partial / Direct / 
Neither 

t (s) d (m) 

  

 

b = _________ 
 
 
 
m = _________ 

 

 



Explanation of Simran’s Bungee Jumping Adventure 

Simran’s speed increases at a constant rate of 10 m/s.  This means that at any given time, her speed is 10 m/s faster than it 
was exactly one second earlier.  This is shown in the following table for the first nine seconds. 

Time (s) 0 1 2 3 4 5 6 7 8 9 

Speed (m/s) 
at the 

Given Time 
0 10 20 30 40 50 60 70 80 90 

 
The next table shows Simran’s average speed in each of the first nine one-second time intervals.  Since Simran’s speed 
increases at a constant rate, the average speed during any time interval is simply the average of the initial and final speeds.  
For example, the average speed in the first second (0 s to 1 s) is calculated as follows: 

Average speed in the first second = 
speed at 0 s + speed at 1 s 0 10

5
2 2


   

Then the distance fallen during the given time interval is simply the average speed multiplied by the elapsed time.  For 
example, the distance fallen in the first second is calculated as follows: 

Distance fallen in the first second = (average speed)  (time elapsed) = (5 m/s)  (1 s) = 5 m 

Time 
Interval 

0 s to 1 s 1 s to 2 s 2 s to 3 s 3 s to 4 s 4 s to 5 s 5 s to 6 s 6 s to 7 s 7 s to 8 s 8 s to 9 s 

Average 
Speed (m/s) 

during 
Time 

Interval 

5 15 25 35 45 55 65 75 85 

Distance 
Fallen 
during 
Time 

Interval 

5 15 25 35 45 55 65 75  

 
Finally, the distance fallen after a given amount of time has elapsed is calculated by adding the distance fallen up to 
exactly one second earlier to the distance fallen in the last second.  For example, the distance fallen after 5 s is calculated 
as follows: 

Distance fallen after 5 s have elapsed = (Distance fallen after 4 s) + (Distance fallen from 4 s to 5 s) =80 m+45 m = 125 m 

Time (s) 0 1 2 3 4 5 6 7 8 9 

Distance 
Fallen (m) 

by the 
Given 
Time 

0 5 
5 15

20




 

20 25

45




 

45 35

80





80 45

125




 

125 55

180




 

180 65

245




 

245 75

320




 

320 85

405




 

 



 



 



 



 



 



 



 



 



 



Activity: Complete the following table.  The first row is done for you. 

Shape 
Perimeter and Area 

for Given Values 
Plot Graphs, State Equations, Answer Questions 

 

w P 

2 

4 

6 

8 

10 

24 

28 

32 

36 

40 
 

w A 

1 

2 

3 

4 

5 

10 

20 

30 

40 

50 
  

Slopes:   P: 2,  A: 10 

Vertical Intercepts:  
P: 20,    A: 0 

Independent 
Variable:  w 

Dependent Variables:   
P,    A 

Linear or Non-
Linear? Both linear 

Direct or Partial 
Variation? P: partial, 
A: direct 

Constants of 
Variation: P: 2, A: 10 

Initial Values: P: 20, 
A: 0

 
Use this triangle for 

perimeter calculations. 
 
 
 

 
Use this triangle for area 

calculations. 

b P 

3 

4 

5 

6 

7 

11 

12 

13 

14 

15 
 

b A 

2 

4 

6 

8 

10 

5 

10 

15 

20 

25 
 

 

Slopes:   P: 1,  A: 2.5 

Vertical Intercepts:  
P: 8,    A: 0 

Independent 
Variable:  b 

Dependent Variables:   
P,    A 

Linear or Non-
Linear? Both linear 

Direct or Partial 
Variation? P: partial, 
A: direct 

Constants of 
Variation: P: 1, A: 2.5 

Initial Values: P: 8, 
A: 0 

 

r C 

2 

4 

6 

8 

10 

12.6 

25.1 

37.7 

50.2 

62.8 
 

r A 

2 

4 

6 

8 

10 

12.6 

50.2 

113.0 

201.0 

314.0 
 

 

Slopes: P: N/A, A: 2 

Vertical Intercepts:  
P: 0,    A: 0 

Independent 
Variable:  r 

Dependent Variables:   
P,    A 

Linear or Non-
Linear? P: linear, 
A: non-linear 

Direct or Partial 
Variation? P: direct, 
A: N/A 

Constants of 
Variation: P: N/A, 
A: 2 

Initial Values: P: 0, 
A: 0

2 20P w 

10A w

Remember! 
The equation of a linear relation 
can always be expressed in the 
form y mx b  , where m 

represents the slope and b 
represents the y-intercept. 

2A r 

2C r 

8P b 

2.5A b



 

Shape 
Perimeter and Area 

for Given Values 
Plot Graphs, State Equations, Answer Questions 

 
Use this parallelogram for 

perimeter calculations. 
 
 

 
Use this parallelogram for 

area calculations. 

b P 

2 

4 

6 

8 

10 

10 

14 

18 

22 

26 
 

b A 

2 

4 

6 

8 

10 

8 

16 

24 

32 

40 
 

 

Slopes:   P: 2,  A: 4 

Vertical Intercepts:  
P: 6,    A: 0 

Independent Variable:  
b 

Dependent Variables:   
P,    A 

Linear or Non-Linear? 
Both linear 

Direct or Partial 
Variation? P partial, A 
direct 

Constants of Variation: 
P: 2,  A: 4 

Initial Values: P: 6, 
A: 0

 
Use this trapezoid for 
perimeter calculations. 

 

 
Use this parallelogram for 

area calculations. 

b P 

2 

4 

6 

8 

10 

13 

15 

17 

19 

21 
 

b A 

2 

4 

6 

8 

10 

9 

12 

15 

18 

21 
  

Slopes:   P: 1,  A: 1.5 

Vertical Intercepts:  
P: 11,    A: 6 

Independent Variable:  
b 

Dependent Variables:   
P,    A 

Linear or Non-Linear? 
Both linear 

Direct or Partial 
Variation? P partial, A 
partial 

Constants of Variation: 
P: 1, A: 2.5 

Initial Values: P: 11, 
A: 6 

 

b P 

2 

4 

6 

8 

10 

6.8 

10.5 

14.3 

18.2 

22.2 
 

b A 

2 

4 

6 

8 

10 

2 

4 

6 

8 

10 
 

 

Slopes:  P: N/A,  A: 1 

Vertical Intercepts:  
P: 4,    A: 0 

Independent Variable:  
b 

Dependent Variables:   
P,    A 

Linear or Non-Linear? 
P: linear, 
A: non-linear 

Direct or Partial 
Variation? P: N/A, 
A: direct 

Constants of Variation: 
P: N/A, A: 1 

Initial Values: P: 4, 
A: 0 

Question 

For the triangle shown at the right, explain why the value of b must be greater than 2 
and less than 8.  (See answer on next page.) 

22 4P b b   

A b

2 6P b 4A b

11P b 

1.5 6A b 



As shown in the diagram, let a, b and c represent the side lengths of any triangle.  
Then, it must be the case that  
 

a c b   
a b c   

and b c a  . 

This follows directly from the fact that the shortest path between two points is a straight line. 
 
Then for the given triangle, it must be true that  
 

5 3 b   
and 3 5b   . 

 
Therefore, 8 b  and 2b  , which means that the value of b must be greater than 2 and less than 8. 



ANALYTIC GEOMETRY: REVIEW PROBLEMS 

 



 



 



 

 


