Answer Key ¢ Lesson 7: Patterns and Problems

Patterns and Problems

1. Jacob’s function table is missing its rule. Help Jacob find the rule for his
function table. Which of Jacob’s rules do you agree with? Show or tell how you
know your rule works.

Jacob’s Table
Input Output
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2. Linda’s function table is also missing its rule. Help Linda find the rule for her
function table. Which of Linda’s rules do you agree with? Show or tell how you
know your rule works.

Linda’s Table

Input Output
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3. Look at Linda’s and Jacob’s rules in Questions 2 and 3.
A. How are they alike?
B. How are they different?

Use the Rules, Tables, and Graphs pages in your Student Activity Book to review
patterns and functions.
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Name Date

Rules, Tables, and Graphs

1. Ming’s function machine triples a number, then subtracts three.
Jackie’s function machine doubles a number, then subtracts two.

Table A Table B
nput | Output Ereere Fars | | input | Output | Oroered Fars
1 0 (1,0) 1 0 (1,0)
2 3 (2,3) 2 2 (2.2)
3 & (3,6) 3 4 (3,4)
e~

A. Which function table is Ming’s?

. Which function table is Jackie's?

C. Ming and Jackie 10
graphed the data in
their function tables.
Is this Ming’s graph
or Jackie’s graph?
How do you know?

D. Graph the points in
the other table.
Draw a line.

Output Number
o - M ®w A OO N ® ©
~

01 2 3 4 5 6 7 8 9 10
Input Number
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Student Activity Book- Page 565

Questions 1-3 (SG pp. 577)

I.* N+ N+ 5and 5 + N X 2. Possible
response: both N + N + Sand 5 + N X 2
work. I tried each for all the inputs and they
work. I know N + 5 does not work because 1
+ 5 does not equal 7. N X N + 5 did not
work either.
3X3+5=14,not11.

2.* N + N+ 10and N X 2 + 10. Possible
response: | tried them both and they worked
for every input in the table. I know N + 10
does not work because 2 + 10 does not equal
14.

3. A.* Linda and Jacob both double N.

B.* Linda adds 10. Jacob adds 5.

Student Activity Book

Rules, Tables, and Graphs

Questions 1-10 (SAB pp. 565-570)
I. A. Table A is Ming’s.
B. Table B is Jackie’s.
C.* Ming. Possible responses: I matched up
the data in the table with the data points
on the graph; or I noticed the “step” in the

graph was 3 and Ming’s table also has a
“step” of three between points.

O
*
5]

Output Number

N WA OO N o ©
N~

01 2 3 4 5 6 7 8 9 10
Input Number

*Answers and/or discussion are included in the lesson.
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2. A.* Rule: Double Plus Two

Name Date
Ordered Pairs 2 Ma « fun ,
. ya’s and Roberto’s function tables have different rules.
Input | Output (Input, Output) st
A. Complete their function tables for the numbers 0-5.
0 2 (O 2) Rule: Double Plus Two Rule: Add 1, Then Double
’ Input | Output &::{eglnsiﬂts) Input | Output &::{’eg:‘f,i;ts)
1 4 (1, 4) : :
1 1
2 6 (2, 6) 2 2 6 (2,6)
3 8 (3,8) 3
3 & (3, 8) 4 4
5 5
4 10 (4, 10) B. What dvo you notice about the patterns in Maya’s and Roberto’s function
tables?
5 12 (5,12) g
3. Linda made a graph from her function 2
table and decided her rule matched %
Maya’ d Roberto’s in Question 2. 9
Rule: Add 1, Then Double Do you agree? Why orwhy not?
Ordered Pairs 5,
Input | Output (Input, Output) Ze
. 3
0 2 (0,2) : 1
2
1
1 4 ( ) % 1 2 s 4 5 6 7
Input Number
2 6 (2,6)
566 SAB . Grade 4. Unit 13 . Lesson 7 Patterns and Problems
3 8 (3, 8)
4 10 (4,10) Student Activity Book - Page 566
5 12 (5,12)

B.* The inputs and outputs are the same in
each table. Doubling and adding two is the
same as adding one then doubling.

3. Yes, [ agree with Linda. The data in the table
matches the data in the graph. The points are
the same as the ordered pairs.

*Answers and/or discussion are included in the lesson.
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Name Date

4. Nila’s sandwich had a mass of 153 grams. She took one bite and then the
mass of her sandwich was 128 grams.

A. If each of Nila’s bites has the same mass, what is the mass of two bites?
Show or tell how you know.

. What is the mass of three bites?

Nila’s Sandwich

C. Nila made a table to predict the N M
mass of the sandwich after each | Numberof | Mass of Sandwich
bite. Complete the table. e {orams)

0 158
1 128
2

D. Assuming still that each of her
bites has the same mass, predict 3
the Number of Bites (N) it will
take Nila to eat her whole 4
sandwich. Show or tell how you
made your prediction. 5

E. Which is a rule to find the mass of Nila's sandwich (M) if you know the
number of bites (N) taken? Circle the rule.
M=128 - 25 X N

M =153 =25 X N M=153 - N
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Name Date

5. John’s sandwich had a mass of 189 grams. After he took one bite, the mass
was 159 grams.

A. John made a table to predict the mass of the sandwich after each bite.
He used the same mass for each bite. Complete the table.

John’s Sandwich

N M
Number of | Mass of Sandwich
Bites [grams)

0 189

1 159

2

3

4

B. Assuming still that each of his bites has the same mass, predict the
Number of Bites (N) it will take John to eat his whole sandwich. Show or
tell how you made your prediction.

C. Write a rule to find the mass of John’s sandwich (M) if you know the
number of bites (N).

-3

. Use your answers to Questions 4 and 5 to answer these questions:

fuedwo Buiysiand JUnH (Iepusy © WBLAdoD

A. Who has a bigger bite size, Nila or John?
B. How are Nila and John’s rules alike?

C. How are they different?

568 SAB . Grade 4 - Unit 15 - Lesson 7 Patterns and Problems

Student Activity Book - Page 568
*Answers and/or discussion are included in the lesson.
3 TG Grade 4+ Unit13 - Lesson 7 - Answer Key

Answer Key ¢ Lesson 7: Patterns and Problems

4. A. 50 grams;
153 grams — 128 grams = 25 grams in one
bite. So two bites is 50 grams.

B. 75 grams
C. Nila’s Sandwich
N M
Number of | Mass of Sandwich
Bites (grams)
0 153
1 128
2 103
3 78
4 53
5 28

D. 7 bites, though the seventh bite will be
small at about 3 grams. Possible strategy:
I added two more rows to the table. At
6 bites there were 3 grams left, so there was
one more small bite after that.

E.M=153 - 25 XN
5. A

John’s Sandwich

N M
Number of | Mass of Sandwich
Bites (grams)
0 189
1 159
2 129
3 99
4 69
5 39

B. 7 bites. Possible strategy: I subtracted 30
grams from 39 and that was for 6 bites.
There were only 9 grams left, so there will
be one more small bite for bite number 7.

C.*M=189 —30 XN
6. A. John

B. For both, the mass of the sandwich is equal
to the starting mass minus the mass of a
bite times the number of bites.

C.* The starting masses are different and the
size of the bites is different. Nila’s
sandwich was smaller than John’s. John’s
bites are bigger than Nila’s.
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7. A. 15 grams
B 1 1 b t Name Date
: 1tcs
. . . 7. Michael made a table to predict the Michael’s Sandwich
C. Michael has the smallest bite size at mass of his sandwich after each
bite. He used the same mass for N o m ¢ | ordered
. 1 . . . . Ny ass of 4
15 grams; Nila’s bite size is 25 grams; sach bie. Number of | Sandwich| oirs
(grams) d
% 1 1 1 A. What is the mass of one bite?
John’s bite size is 30 grams. 5 = | 0109
8. A. Sandwich Bites 1 g | (1,148)
170 B. Predict how many bites Michael 2 133 (2,133)
can take altogether until his
160 sandwich is gone. 3 118 3, 118)
4 103 (4,103)
150 \
5 88 5, 88)
140 C. Who has the smallest bite size: i )
Nila, John, or Michael?
130
@ 120 " ;
= 8. A. Nila and Michael graphed the Sandwich Bites
o 110 changes in the mass of their 170
2 sandwich. Compare the line 160
5 graphs to the function tables 150
] 100 \ in Questions 4 and 7. Write 5 40
s?2 “Nila” on Nila’s line and g 130
S 9 i z “Michael” on Michael’s line. 5 120
(%) Nila g § 10
G 80 (3 B. Compare Nila’s and Michael’s 212 ‘gg
3 £ lines on the graph. What is 8 pos
@ 70 - different about them? 5
< Michael e g
S e ] § o
Z = 50 N
] 40
50 K] C. Grace has a 120-gram 30
© sandwich and takes bigger 20
40 5 bites than Nila. What might a 10
g graph look like for her 0 0123 o 5 9101112
30 © sandwich? Sketch a line on 4567 1
the graph at the right. Write
20 \ “Grace” on her line. Number of Bites
10 Patterns and Problems SAB . Grade 4 . Unit 13 - Lesson 7 569
09 1 2 3 4 5 6 7 8 9 10 11 12

Number of Bitss Student Activity Book - Page 569
B. Possible response: Michael’s line is longer.
Nila’s line starts at (0, 153) and Michael’s
starts at (0, 163). Michael’s line shows that
it takes 11 bites to eat the whole sandwich,
because when mass (M) equals 0, the
Number of Bites (V) is close to 11.

C. * Sandwich Bites
170

160

150 \

140

130

120 \
110 \
100 \

90 Michael
80 \ Nilh
70 \

60

50 N \ \
Grace

40

M
Masses of Sandwich (grams)

20 \ \

0o 1 2 3 4 5 6 7 8 9 10 11 12

N
Number of Bites

*Answers and/or discussion are included in the lesson.
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9. A N M Ordered
Name Date Number of Mass Pairs
Days (grams) (N,M)
\/ Check-In: Questions 9-10 Ham’s Food
9. Professor Peabody is planning a N M | ordered Pairs 0 40 (0, 40)
7-day trip. He decides to leave 40 Nug:er of glass N, M)
grams of food for his hamster, s (=)
named Ham. He started this data 0 40 (0, 40) 1 35 (1 ) 35)
table.
1 35 (1,35)
A. Complete the table. 5 20 @50 2 30 (2, 30)
B. Complete Ham’s food graph 3 25 3, 25)
below using Professor Peabody’s .
data. If the points form a line, 4 3 25 (3’ 25)
draw a best-fit line.
5
- 4 20 4, 20)
7
5 15 (5, 15)
10. Use the table or graph to answer these questions.
o 6 10 ®, 10)
A. How many grams of food Ham’s Food &
does the hamster eat each °
day? = z 7 5 (7 5)
a5 5 ’
40 I
i 8 0 @8, 0)
B. Write a rule that will tell s 2 g ’
Professor Peabody the 9 = 2
Mass in Grams (M) of the g » Z-)
food if he knows the ® 3 ,
Number of Days (N). You 1o 2 B_ Ham’s Food
may use words or number s
sentences. ° 4 10 11 12
N 50
Number of Days
45
C. Is 40 grams enough food for 7 days? Show or tell how you know.
40
570 sAB. Grade 4. Unit 13 - Lesson 7 Patterns and Problems @ 35
£
o
530
- . E E 25
Student Activity Book - Page 570 2
(]
< 20
15
10
5
0

01 2 3 45 6 7 8 9 1011 12

N
Number of Days

10. A. 5 grams
B. Possible responses:
In symbols: M=40-N X 5
In words: To find the mass of the food,
multiply the number of days by five. Then
subtract that number from 40 grams.

C. Possible responses: 40 grams of food is
enough. Using the table, I see that the food
will not be gone until Day 8.

Or, using my rule when N = 7:
M=40-7 X 5, so on Day 7,
M =5 grams.
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