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.\!aterials : Student worksheets 

Objectives . Students wi l l  visualize 
three-dimensional figures, construct a 
table, di::;cover patterns in  the table, and 
use patterns to make predictions. 

Ihrec.ti.ons :  Make ropics of the tear-out 
pag('::; for studrnts. Divide the class into 
groups of two <'ach ,  a11d let them work 
tog, 1 t , . ,r to solve this exercise. It would 
be quite helpful if the teacher had a set 
of cubes that wcre colored as stated in 
activities 1-3. In  this way, students could 
verify their results. 

After completing activity 4, students 
should record their results in the table 
( activity 6 l found on worksheet 3. Check 
the table with the class to insure that all 
students have the rorrect, values, since 
predictions will be made on the basis of 
their <lata. Students should then sketch or 
construct a 6 x 6 cube as indicated in 
activity 5 and add its data t-0 the table. 

Few students wi l l  be able t-0 complete 
the table for a 1 0  x 1 0  x 10 cube unless 

some patterns have been identified. Ask, 
"Are there any constants in a column? 
Any multiples ?" Encouraging pupils to 
keep track of the factors used in the table 
aids pattl'rn recognition. For example, 0, 
6, 24, 54, and 96 are the first fh-e values 
for one of the columns. A pattern is more 
discernible when these values are written 
as 0, 6 X l , 6 X 4, 6 x 9, and 6 x 16. 

Here is a question that might be used to 
culminate this a ctivity : "Let the length 
of one side of the cube be N. When you 
complete this row of the table, is the sum 
of the�c values N�?" 

Solutums :  

Activity 1 :  a .  8 ;  b .  8 ;  c .  0 ;  d .  0 ;  c .  0 ;  f .  8 ;  
g. equa! 

Activity 2 :  a. 27 ; b .  8 ;  c .  1 2 ;  d. 6 ;  e. l ;  
f .  27 ; g. rqual 

Activity 3: a .  64 ; b. 8 ;  c. 24 ; d. 24 ; e .  8 ;  
f .  64 ; g. Pqual 

Activity 4 :  a. 1 25 ;  b .  8 ;  c. 36 ; d. 54 ; 
e. 27 ; f. 12.5 ; g. equal 
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SHEET 1 Name ----------

DISCOVERY WIT H  CUBES 

Srnall cub e s  have b e e n  s t a c k e d  a nd glu e d  t o g ether to form the s e  
lar g e r  cub e s . 

A ctivity 1 

a .  How m a n y  s m a l l  cub e s  a r e  in the l a r g e  c. uh e ? 

If thi s l a r g e  cube i s  d ropped int o a bucket 
of paint a nd c ompl etely subme r ged:  

b .  How many o f  the smalle r cub e s  a r e  
pa int ed o n  th r e e  s i de s 7 

c .  How many on only two s i de s ?  

d. How n,any on only one s i d e ? 

e .  How m a n y  o n  z e r o  s i d e s ? 

f. W hat i s  the sum of your a n s w e r s  rn b ,  c ,  d ,  and e ?  

g .  How d o e s  your a n s w e r  to f c ompa r e  to a ?  

Activity 2 

a .  How n1any s m a l l  c u b e s  a r c  in the l a r g e  cub e ? 

b.  How many of t h e  s n1all e r  c ub e s  a r e  
painted o n  t hr e e  s i d e s ? 

c .  How rnany on only two sid e s ? 

d.  How many on only on e s id e : 

e .  How many o n  z e r o  s id e s ? 

f. W hat i s  the sum of your a n swe r s  m 
b,  c ,  d ,  and c ') 

g . How do e s  your a n s\.v e r  t o  f c ompa r e  to a ?  



SHEET 2 

Activity 3 

a. How many s rn.all cub e s  a r c  in th i s  la r g e  cube ? __ _ 

If thi s l a r g e  cube i s  d r op p e d  into a 
bucket of p aint and c ompl e t e l y  
subm. e r g ed :  

b. How n,any of the smalk r cub e s  a r e  
paint e d  o n  th r e e  s i d e s ? 

c.  How rnany on only two s i d e s ? ---
d. How many on only one s i d e ? __ _ 

e, How many on z e r o  sid e s ? ---

£. ·what i s  the s um. of  your ;:i, n s\v e r s  
i n  b ,  c ,  d ,  and e ? ---

g. How d o e s  y ou r  an sw e r  to f c om p a r e  to a ? __ _ 

A ctivity 4 

a.  How 1nany small cub e s  make up thi s 
la r g e  c ub e ? ----
If thi s la r g e  cube i s  d r opped into 
a buc k e t  of paint and c ompletely  
subme r ge d :  

b.  How many o f  the s m al l e r  c u b e s  
. a r e  pa i nt e d  on t h r e e  s i d e s ? ---

c ,  How rnany o n  only two s id e s ? ---
d.  Ho\V n1.any on only o n e  s i d e ? ---
e .  How many o n  z e r o  sid e s ? ---
f. What i s  th e sum of your a n sw e r s  

in b ,  c ,  d,  and e ? ---
g. How d o e s  your a n s w e r  to  f 

c ompa r e  t o  a ?  

Activity 5 

Sup p o s e  your cube w a s  6x6x6. Co1n 
plete  thi s m o d e l  by sketching a 
6x6x6 cub e .  U s e  it t o  d e t e rmine 
the t otal  numbe r of cub e s  a s  w e l l  
a s  the num b e r  of fac e s  with z e r o ,  
on�,  two ,  thr e e  and four s i d e s 
paint ed. 
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SHEET 3 

Activity 6 

Now that y ou hav e  s olv e d  s ev e ral problems with the c ub e s ,  
r e c o r d  thi s information i n  the T able : 

Length of N u m b e r  o f  P a i n t e d  S i d e s  Total Number 
Side of Cub e 0 1 2 3 4 of Cube s· 

2 

3 

4 

5 

6 

Do you ob s erve any patte r n s ? _____ If s o ,  c omplete the Table 
for a 7x7x7 cube ,  If not ,  s ketc h or con struct a cube and then 
complete the Table,  

Have you really got the idea ? If you think s o ,  try to complete the 
Table for a l 0x l 0x l 0  cube.  

• e • • e • e e e e • e e e • • e e e e e e • • • e e e • e • e • • e e e • e e • e • • • I 

We wi l l  be p l eased to have any teacher s ubm1 t materi a l  for reproducti on .  Your 
reward wi l l  be credi t for arti c l es used , and co l l eagues wi l l  benefi t from shar
i ng your i deas and experi ences , 

Two pub l i cati ons of The Nationai Counai t of Teaahe�s of Mathematiaa�the Ar>ith
metia Teaaher and the Mathematios Teaaher--are ava1 l ab l � .  by s ubs cri p ti on ,  to 
i ts members . I s s ues of each contai n s i mi l ar i ns erts , NCTM membersh i p  appl i ca
ti on forms wi l l  be obtai nab l e  a t  the MCATA annual conference , as wel l as th rough 
your De Zta-K edi tor and other members of the executi ve . 
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