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SUMMING UP PASCAL
o

Find the sum of all the numbers in a Pascal triangle with 8 rows. Add
the numbers in a Pascal triangle with 1 row. Do the same for a triangle

with 2 rows, 3 rows, etc. until you seé the pattern that emerges.

Record your resulte in the table shown.

What is the sum of all the numbers

in a Pascal triangle with -
(a) 50 rows? Numbers of Sum of all
(b) nrows? Rows in Numbers in
Triangle Triqngle
1 i
/\ (1 Row) 5 5
) 7
1 1 (2 Rows) 4
5
o
7
&
50
" o
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PASCAL MAGIC

Examine Pascal's triangle to the right. Notice
that the sum of all the numbers contained
inside the parallelogram is 9. 1

One of the numbers on the outside of the 1 5 10 10 5 1
parallelogram can help you find the sum very
quickly.

Find the sum of all the numbers contained in each parallelogram and relate
the sum to one of the numbers found outside the parallelogram.

1 6 15 20 15 6 1 1 6 20 15 6 1

15
Find the sum of all the numbers contained in the Eg:allelogram below.
Use the short cut discovered above to find your answer in than 3 seconds!

1 11 85 185 330 462 462 330 165 55 11 1

' Use a calculator to check your results.

Draw your own parallelogram and find the "magic” sum.
Note The parallelograms must always contain the top 1" on Fascal's triangle.



MATHEMATICS

Examine the arrangement of letters M

to the right. Starting at the top, how A A

many downward paths can you take T T T

to spell “MATHEMATICS™? H H H H

First, try an easier problem. How
many paths can you take to spell M M M M M M
“CR assuming you start at the A A A A A

top and move diagonally down? T T T T
! | I
C C
There are six possible paths. S
They are shown below.
c C c ¢ c C
s s - N ~ ~
S R 14 R 13 R R .4 R R R K
/s N ~ N e s
A A A A A A 4 A A A A A A A A A A A
AN 4 N rd ~ s
Z z z Z Z Z Z Z Z Z Z Z
\Y \( Y/ Y/ Y/ \Y
C
R R If you place these letters on top of
A Pascal's triangle, with the “C” on the top
A A “1” the triangle will reveal the solution to
Y4 yA this problem!
Y

Now, using Pascal’s triangle, try to solve the original problem.
Make up your own problenis, using any word with an odd number of
letters. .
Let Pascal's triangle provide the solution!
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Border Patterns

™ Look for a pattern to write an expression for the number of s in each figure.

P B O@

@ 9 @ @ @

@9 @ -] @ o

@ e @ @@ @ o0 @@
Fig 1 Fig 2 Fig 3 Fig 4 Fig 5 Fig 6

(a) Sketchthe next2 figures.

(b) Complete the following table.

figure number 50

!
|
|
I
|

i | | | i |

| E | | ! |

- | ! | | |

number of @S I I | ! | |
1 | | I | I

| |
.1 |
i 1
| |

(c) Write a description of how the es are arranged for the 50th figure. How many
es will there be? Include this information in the table.

(d) Write a description of how the es are arranged for the nth figure.

(e) Write a general expression for the number of @s in the nth figure. Include this
information in the table.



Pattern Plusses

Look for a pattern to write an expression for the number of es in each figure. - ’
&
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Fig 1 Fig 2 Fig 3 Fig 4

(a) Sketch the next 2 figures.

(b) Complete the following table.
| !

figure number n

i
!
!
number of es |
i

! I I
I I I
E | |
I | I
| I |

| i I |
| | I | I I
| E I ! ‘. I
| I I I I I
I I l I | I

(c) Write a description of how the es are arranged for the 50th figure. How many
s will there be? Include this information in the table.

(d) Write a description of how the s are arranged for the nth figure.

(e) Write a general expression for the number of es in the nth figure. Include this
information in the table.



ATy
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U Patterns

Look for a pattern to write an expression for the number of os in each figure.
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Fig 1 Fig 2 Fig 3 Fig 4 Fig 5 Fig6

Sketch the next 2 figures.

Complete the following table.

|
figure number

— v s o]

|

|

i

1

number of es |
|

— p— i, s
e

! I | ! I
| l I f | |
t E } i % i
| 1 | i | l
1 I l | 1 i

Write a description of how the es are arranged for the 50th figure. How many
es will there be? Include this information in the table.

Write a description of how the es are arranged for the nth figure.

Write a general expression for the number of @s in the nth figure. Include this
information in the table,




Patterns: Try Angle?

Look for a pattern to write an expression for the number of +s in each figure. ’
+
+ + + +
+ + + + + 4+ 4+ +
+ + 4+ + ++ + A+ + +4++++++
Fig 1 Fig 2 Fig 3 Fig 4 Figo Fig 6

(a) Sketch the next 2 figures.

(b) Complete the following table.
I

figure number

I i |
| | I
} } .
number of +s 1 | ]
5 i |

l l I l i I
IR o
et S
o Lo
L o

(c) Write a general expression for the number of +s in the nth figure. Include this
information in the table. _

(d) Graph the datain the table. Label the axes.

If you connect the points will the
shape of the graph be a straight
line?



DIFFERENCE PATTERNS " PPN

Complete each table. Write the rule and find the difference of
successive y values.

Example: Ruleiy=(3x—2) Ruleiy= Rule: y = Rule: y =
x{ yl|D, . x| y| D, 2. x|y | D 3 x|y | D
111 115 1 3 1 7
2] 413 (4-1) 2171 2 21 7| __ 2l 12
31713 (7-4) 319 |___ 34 11| 3|17
41103 (10~7) S a1 1 a1 |
5{13(3 (13-10) 5 1. 511 S 1
Now find D, (difference of y’s) and D, (difference of D) for
these quadratic relations.
Example: Rule:y=x?+1 Rule:y= Rule: y = Rule: y =
xty|\Dgo, 4. x{ y| D |0, 5.x{y | D |D, 6 x|y D, |0,
1] 2 1] 4 1 2 1) 1
2{ 513 21 100 2y 11§ 21 13§
3110 | 512 3l 20y__|__ 3les|___ | _ 31 33 __ |
4117 1712 4l 34 | 4l 47y __ | 4y 61§ __ |
5(26|9f2 5| || 5 S

Now find D, , D,, and D,.

Rule: y = Rule: y=
7. x yi 0,10, D 8 x y{b,{ D, | DO
1 2 1] 1
2 9 __ 21 131
3| 28 ¢ i 31 51 | ___|__.
41 65 41125 -
51126 51247
6 . B

Use your results to complete the following statements:

9. In a rule where the highest power of xis 1 then the first differences are

10. In a rule where the highest power of xis 2 then the second differences

are

11. In arule where the highest power of x is 3 then the

differences are

LHIBICAL THINKING ACTIVITIES IN PATTERNS, IMAGERY, AND LOGIC {Secondary)
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