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6 
G R A D E DĂƚŚĞŵĂƚŝĐƐ��ƵƌƌŝĐƵůƵŵ 

DŽĚƵůĞ�ϯ: 

ZĂƚŝŽŶĂů�EƵŵďĞƌƐ 
DŽĚƵůĞ�KǀĞƌǀŝĞǁ

 A STORY OF RATIOS
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6ͻϯDŽĚƵůĞ�KǀĞƌǀŝĞǁ  

DŽĚƵůĞ�ϯ: 
 

ZĂƚŝŽŶĂů�EƵŵďĞƌƐ 
 
Ks�Zs/�t 

 A STORY OF RATIOS

2

T op ic  A  f oc uses on the dev el op ment of  the numb er l ine in the op p osite direc tion ( to the l ef t or b el ow  z ero) .  
S tudents use p ositiv e integers to l oc ate negativ e integers,  understanding that a numb er and its op p osite are 
on op p osite sides of  z ero and that b oth l ie the same distanc e f rom z ero.  S tudents rep resent the op p osite of  a 
p ositiv e numb er as a negativ e numb er and v ic e v ersa.  S tudents real iz e that z ero is its ow n op p osite and that 
the op p osite of  the op p osite of  a numb er is ac tual l y  the numb er itsel f .  T hey  use p ositiv e and negativ e 
numb ers to rep resent real -w orl d q uantities,  suc h as −50 to rep resent a $50 deb t or 50 to rep resent a $50 
dep osit into a sav ings ac c ount.  T op ic  A  c onc l udes w ith students f urthering their understanding of  signed 
numb ers to inc l ude the rational  numb ers.  S tudents rec ogniz e that f inding the op p osite of  any  rational  
numb er is the same as f inding an integer’ s op p osite and that tw o rational  numb ers that l ie on the same side 
of  z ero hav e the same sign,  w hil e those that l ie on op p osites sides of  z ero hav e op p osite signs. 

I n T op ic  B ,  students ap p l y  their understanding of  a rational  numb er’ s p osition on the numb er l ine to order 
rational  numb ers.  S tudents understand that w hen using a c onv entional  horiz ontal  numb er l ine,  the numb ers 
inc rease as they  mov e al ong the l ine to the right and dec rease as they  mov e to the l ef t.  T hey  rec ogniz e that if  
𝑎𝑎 and 𝑏𝑏 are rational  numb ers and 𝑎𝑎 < 𝑏𝑏, then it must b e true that −𝑎𝑎 > −𝑏𝑏.  S tudents c omp are rational  
numb ers using ineq ual ity  sy mb ol s and w ords to state the rel ationship  b etw een tw o or more rational  
numb ers.  T hey  desc rib e the rel ationship  b etw een rational  numb ers in real -w orl d situations and w ith resp ec t 
to numb ers’  p ositions on the numb er l ine.  F or instanc e,  students ex p l ain that −10°F is w armer than −11°F 
b ec ause −10 is to the right ( or ab ov e)  −11 on a numb er l ine and w rite −10°F > −11°F.  S tudents use the 
c onc ep t of  ab sol ute v al ue and its notation to show  a numb er’ s distanc e f rom z ero on the numb er l ine and 
rec ogniz e that op p osite numb ers hav e the same ab sol ute v al ue.  I n a real -w orl d sc enario,  students interp ret 
ab sol ute v al ue as magnitude f or a p ositiv e or negativ e q uantity .  T hey  ap p l y  their understanding of  order and 
ab sol ute v al ue to determine that,  f or instanc e,  a c hec king ac c ount b al anc e that is l ess than −25 dol l ars 
rep resents a deb t of  more than $25. 

©2018 Great Minds ®. eureka-math.org



6ͻϯDŽĚƵůĞ�KǀĞƌǀŝĞǁ��� 

DŽĚƵůĞ�ϯ: 

�
^ƚ � �

͘

&ŽĐƵƐ�^ƚĂŶĚĂƌĚƐ 
�ƉƉůǇ�ĂŶĚ�ĞǆƚĞŶĚ�ƉƌĞǀŝŽƵƐ�ƵŶĚĞƌƐƚĂŶĚŝŶŐƐ ŽĨ�ŶƵŵďĞƌƐ�ƚŽ�ƚŚĞ�ƐǇƐƚĞŵ�ŽĨ�ƌĂƚŝŽŶĂů�ŶƵŵďĞƌƐ͘ 

 

 

 

 

 

 
For example, interpret  as a statement 

that  is located to the right of  on a number line oriented from left to right.  

 
For example, write  to express the fact that  is warmer 

than . 

 A STORY OF RATIOS
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6ͻϯDŽĚƵůĞ�KǀĞƌǀŝĞǁ���  

DŽĚƵůĞ�ϯ: 
 

 

For example, for an account balance of  dollars, write  
 to describe the size of the debt in dollars. 

 For example, 
recognize that an account balance less than  dollars represents a debt greater than 

 dollars.

&ŽƵŶĚĂƚŝŽŶĂů�^ƚĂŶĚĂƌĚƐ 
�ĞǀĞůŽƉ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ĨƌĂĐƚŝŽŶƐ�ĂƐ�ŶƵŵďĞƌƐ͘ 

 

 

 

�ƌĂǁ�ĂŶĚ�ŝĚĞŶƚŝĨǇ�ůŝŶĞƐ�ĂŶĚ�ĂŶŐůĞƐ͕�ĂŶĚ�ĐůĂƐƐŝĨǇ�ƐŚĂƉĞƐ�ďǇ�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�ƚŚĞŝƌ�ůŝŶĞƐ�ĂŶĚ�
ĂŶŐůĞƐ͘ 

'ƌĂƉŚ�ƉŽŝŶƚƐ�ŽŶ�ƚŚĞ�ĐŽŽƌĚŝŶĂƚĞ�ƉůĂŶĞ�ƚŽ�ƐŽůǀĞ�ƌĞĂů-ǁŽƌůĚ�ĂŶĚ�ŵĂƚŚĞŵĂƚŝĐĂů�ƉƌŽďůĞŵƐ͘   
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6ͻϯDŽĚƵůĞ KǀĞƌǀŝĞǁ  

DŽĚƵůĞ�ϯ: 
 

 

&ŽĐƵƐ�^ƚĂŶĚĂƌĚƐ ĨŽƌ�DĂƚŚĞŵĂƚŝĐĂů�WƌĂĐƚŝĐĞ 
ZĞĂƐŽŶ�aďƐƚƌĂĐƚůǇ�ĂŶĚ�qƵĂŶƚŝƚĂƚŝǀĞůǇ͘

DŽĚĞů�ǁŝƚŚ�mĂƚŚĞŵĂƚŝĐƐ͘

AttenĚ�ƚŽ�ƉƌĞĐŝƐŝŽŶ͘

>ŽŽŬ�ĨŽƌ�ĂŶĚ�ŵĂŬĞ�ƵƐĞ�ŽĨ�ƐƚƌƵĐƚƵƌĞ͘

 A STORY OF RATIOS
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6ͻϯDŽĚƵůĞ KǀĞƌǀŝĞǁ  

DŽĚƵůĞ�ϯ: 
 

dĞƌŵŝŶŽůŽŐǇ 
EĞǁ�Žƌ�ZĞĐĞŶƚůǇ�/ŶƚƌŽĚƵĐĞĚ�dĞƌŵƐ  

 �ďƐŽůƵƚĞ�sĂůƵĞ absolute value

 /ŶƚĞŐĞƌ integer
set of integers

 DĂŐŶŝƚƵĚĞ magnitude of a measurement

 EĞŐĂƚŝǀĞ�EƵŵďĞƌ negative number 
 KƉƉŽƐŝƚĞ opposite of 

 WŽƐŝƚŝǀĞ�EƵŵďĞƌ positive number
 YƵĂĚƌĂŶƚ ;ĚĞƐĐƌŝƉƚŝŽŶͿ

quadrants

 ZĂƚŝŽŶĂů�EƵŵďĞƌ ;ĚĞƐĐƌŝƉƚŝŽŶͿ rational number

&ĂŵŝůŝĂƌ dĞƌŵƐ�ĂŶĚ�^ǇŵďŽůƐ2  

 
 
 
 
 
 
 
 
 
 
 
 
 

 A STORY OF RATIOS
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6ͻϯDŽĚƵůĞ KǀĞƌǀŝĞǁ  

DŽĚƵůĞ�ϯ: 
 

^ƵŐŐĞƐƚĞĚ�dŽŽůƐ�ĂŶĚ�ZĞƉƌĞƐĞŶƚĂƚŝŽŶƐ 
 
 

^ƉƌŝŶƚƐ 

 

^ƉƌŝŶƚ��ĞůŝǀĞƌǇ�^ĐƌŝƉt 

dŚŝƐ�ƐƉƌŝŶƚ�ĐŽǀĞƌƐ͗��topic. 

�Ž�ŶŽƚ�ůŽŽŬ�Ăƚ�ƚŚĞ�SƉƌŝŶƚ; ŬĞĞƉ�ŝƚ�ƚƵƌŶĞĚ�ĨĂĐĞĚŽǁŶ�ŽŶ�ǇŽƵƌ�ĚĞƐŬ͘ 

dŚĞƌĞ�ĂƌĞ�ǆǆ ƉƌŽďůĞŵƐ�ŽŶ�ƚŚĞ�SƉƌŝŶƚ͘��zŽƵ�ǁŝůů�ŚĂǀĞ�60 ƐĞĐŽŶĚƐ͘���Ž�ĂƐ�ŵĂŶǇ�ĂƐ�ǇŽƵ�ĐĂŶ͘��/�ĚŽ�ŶŽƚ�ĞǆƉĞĐƚ�
ĂŶǇ�ŽĨ�ǇŽƵ�ƚŽ�ĨŝŶŝƐŚ͘ 

KŶ�ǇŽƵƌ�ŵĂƌŬ͕�ŐĞƚ�ƐĞƚ͕�'K͘ 

 seconds of silence. 

^dKW͘� �ŝƌĐůĞ�ƚŚĞ�ůĂƐƚ�ƉƌŽďůĞŵ�ǇŽƵ�ĐŽŵƉůĞƚĞĚ͘ 

/�ǁŝůů�ƌĞĂĚ�ƚŚĞ�ĂŶƐǁĞƌƐ͘��zŽƵ�ƐĂǇ�“YES” ŝĨ�ǇŽƵr ĂŶƐǁĞƌ�ŵĂƚĐŚĞƐ͘��DĂƌŬ�ƚŚĞ�ŽŶĞƐ�ǇŽƵ�ŚĂǀĞ�ǁƌŽŶŐ͘���ŽŶ͛ƚ�ƚƌǇ�
ƚŽ�ĐŽƌƌĞĐƚ�ƚŚĞŵ͘ 

Energetically, rapid-fire call the answers ONLY.   

Stop reading answers after there are no more students answering, “Yes.” 

&ĂŶƚĂƐƚŝĐ͊���ŽƵŶƚ�ƚŚĞ�ŶƵŵďĞƌ�ǇŽƵ�ŚĂǀĞ�ĐŽƌƌĞĐƚ͕ ĂŶĚ�ǁƌŝƚĞ�ŝƚ�ŽŶ�ƚŚĞ�ƚŽƉ�ŽĨ�ƚŚĞ�ƉĂŐĞ͘  dŚŝƐ�ŝƐ�ǇŽƵƌ�ƉĞƌƐŽŶĂů�
ŐŽĂů�ĨŽƌ�^ƉƌŝŶƚ��͘ 

 A STORY OF RATIOS
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6ͻϯDŽĚƵůĞ KǀĞƌǀŝĞǁ  

DŽĚƵůĞ�ϯ: 
 

ZĂŝƐĞ�ǇŽƵƌ�ŚĂŶĚ�ŝĨ�ǇŽƵ�ŚĂǀĞ�one or more ĐŽƌƌĞĐƚ͘��dǁŽ�Žƌ�ŵŽƌĞ͕�ƚŚƌĞĞ or more͕ ͘͘͘ 

>Ğƚ�ƵƐ�Ăůů�ĂƉƉůĂƵĚ�ŽƵƌ�ƌƵŶŶĞƌ-ƵƉ͕�΀ŝŶƐĞƌƚ�ŶĂŵĞ΁͕ ǁŝƚŚ�ǆ ĐŽƌƌĞĐƚ͘���ŶĚ�ůĞƚ�ƵƐ�ĂƉƉůĂƵĚ�ŽƵƌ�ǁŝŶŶĞƌ͕�΀ŝŶƐĞƌƚ�
ŶĂŵĞ΁͕�ǁŝƚŚ�ǆ ĐŽƌƌĞĐƚ͘ 

zŽƵ�ŚĂǀĞ�Ă�ĨĞǁ�ŵŝŶƵƚĞƐ�ƚŽ�ĨŝŶŝƐŚ�ƵƉ�ƚŚĞ�ƉĂŐĞ�ĂŶĚ�ŐĞƚ�ƌĞĂĚǇ�ĨŽƌ�ƚŚĞ�ŶĞǆƚ�SƉƌŝŶƚ͘ 

Students are allowed to talk and ask for help; let this part last as long as most are working seriously. 

^ƚŽƉ�ǁŽƌŬŝŶŐ͘��/�ǁŝůů�ƌĞĂĚ�ƚŚĞ�ĂŶƐǁĞƌƐ�ĂŐĂŝŶ�ƐŽ�ǇŽƵ�ĐĂŶ�ĐŚĞĐŬ�ǇŽƵƌ�ǁŽƌŬ͘��zŽƵ�ƐĂǇ�“YES” ŝĨ�ǇŽƵƌ�ĂŶƐǁĞƌ�
ŵĂƚĐŚĞƐ͘�� 

Energetically, rapid-fire call the answers ONLY.   

Optionally, ask students to stand, and lead them in an energy-expanding exercise that also keeps the brain 
going.  Examples are jumping jacks or arm circles, etc., while counting by ’s starting at , going up to  
and back down to .  You can follow this first exercise with a cool-down exercise of a similar nature, such as 

calf raises with counting by one-sixths .  

Hand out the second Sprint, and continue reading the script. 

<ĞĞƉ�ƚŚĞ�SƉƌŝŶƚ�ĨĂĐĞĚŽǁŶ�ŽŶ�ǇŽƵƌ�ĚĞƐŬ͘ 

dŚĞƌĞ�ĂƌĞ�ǆǆ�ƉƌŽďůĞŵƐ�ŽŶ�ƚŚĞ�SƉƌŝŶƚ͘��zŽƵ�ǁŝůů�ŚĂǀĞ�60 ƐĞĐŽŶĚƐ͘���Ž�ĂƐ�ŵĂŶǇ�ĂƐ�ǇŽƵ�ĐĂŶ͘��/�ĚŽ�ŶŽƚ�ĞǆƉĞĐƚ�
ĂŶǇ�ŽĨ�ǇŽƵ�ƚŽ�ĨŝŶŝƐŚ͘ 

KŶ�ǇŽƵƌ�ŵĂƌŬ͕�ŐĞƚ�ƐĞƚ͕�'K͘ 

 seconds of silence. 

^dKW͘���ŝƌĐůĞ�ƚŚĞ�ůĂƐƚ�ƉƌŽďůĞŵ�ǇŽƵ�ĐŽŵƉůĞƚĞĚ͘� 

/�ǁŝůů�ƌĞĂĚ�ƚŚĞ�ĂŶƐǁĞƌƐ͘��zŽƵ�ƐĂǇ�“YES” ŝĨ�ǇŽƵr ĂŶƐǁĞƌ�ŵĂƚĐŚĞƐ͘��DĂƌŬ�ƚŚĞ�ŽŶĞƐ�ǇŽƵ�ŚĂǀĞ�ǁƌŽŶŐ͘���ŽŶ͛ƚ�ƚƌǇ�
ƚŽ�ĐŽƌƌĞĐƚ�ƚŚĞŵ͘ 

Quickly read the answers ONLY. 

�ŽƵŶƚ�ƚŚĞ�ŶƵŵďĞƌ�ǇŽƵ�ŚĂǀĞ�ĐŽƌƌĞĐƚ͕ ĂŶĚ�ǁƌŝƚĞ�ŝƚ�ŽŶ�ƚŚĞ�ƚŽƉ�ŽĨ�ƚŚĞ�ƉĂŐĞ͘ 

ZĂŝƐĞ�ǇŽƵƌ�ŚĂŶĚ�ŝĨ�ǇŽƵ�ŚĂǀĞ�one or more ĐŽƌƌĞĐƚ͘��dǁŽ�Žƌ�ŵŽƌĞ͕�ƚŚƌĞĞ�Žƌ�ŵŽƌĞ͕ ͘͘͘ 

>Ğƚ�ƵƐ�Ăůů�ĂƉƉůĂƵĚ�ŽƵƌ�ƌƵŶŶĞƌ-ƵƉ͕�΀ŝŶƐĞƌƚ ŶĂŵĞ΁͕ ǁŝƚŚ�ǆ�ĐŽƌƌĞĐƚ͘���ŶĚ�ůĞƚ�ƵƐ�ĂƉƉůĂƵĚ�ŽƵƌ�ǁŝŶŶĞƌ͕�[ŝŶƐĞƌƚ�
ŶĂŵĞ΁͕�ǁŝƚŚ�ǆ�ĐŽƌƌĞĐƚ͘ 

tƌŝƚĞ�ƚŚĞ�ĂŵŽƵŶƚ�ďǇ�ǁŚŝĐŚ�ǇŽƵƌ�ƐĐŽƌĞ�ŝŵƉƌŽǀĞĚ�Ăƚ�ƚŚĞ�ƚŽƉ�ŽĨ�ƚŚĞ�ƉĂŐĞ͘ 

ZĂŝƐĞ�ǇŽƵƌ�ŚĂŶĚ�ŝĨ�ǇŽƵ�ŚĂǀĞ�one or more ĐŽƌƌĞĐƚ͘��dǁŽ�Žƌ�ŵŽƌĞ͕�ƚŚƌĞĞ�Žƌ�ŵŽƌĞ͕ ͘͘͘ 

>Ğƚ�ƵƐ�Ăůů�ĂƉƉůĂƵĚ�ŽƵƌ�ƌƵŶŶĞƌ-ƵƉ�ĨŽƌ�ŵŽƐƚ�ŝŵƉƌŽǀĞĚ͕ ΀ŝŶƐĞƌƚ�ŶĂŵĞ΁͘���ŶĚ�ůĞƚ�ƵƐ�ĂƉƉůĂƵĚ�ŽƵƌ�ǁŝŶŶĞƌ�ĨŽƌ�ŵŽƐƚ�
ŝŵƉƌŽǀĞĚ͕�΀ŝŶƐĞƌƚ�ŶĂŵĞ΁͘ 

zŽƵ�ĐĂŶ�ƚĂŬĞ�ƚŚĞ�^ƉƌŝŶƚ�ŚŽŵĞ�ĂŶĚ�ĨŝŶŝƐŚ�ŝƚ�ŝĨ�ǇŽƵ�ǁĂŶƚ͘ 

 A STORY OF RATIOS
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6ͻϯDŽĚƵůĞ KǀĞƌǀŝĞǁ  

DŽĚƵůĞ�ϯ: 
 

�ƐƐĞƐƐŵĞŶƚ�^ƵŵŵĂƌǇ 
�ƐƐĞƐƐŵĞŶƚ�dǇƉĞ �ĚŵŝŶŝƐƚĞƌĞĚ Format

 A STORY OF RATIOS
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6 
G R A D E

 

Mathematics Curriculum 
GRADE 6 ͻ�DK�h>��3

Topic A: 
 

 

hŶĚĞƌƐƚĂŶĚŝŶŐ�WŽƐŝƚŝǀĞ�ĂŶĚ�EĞŐĂƚŝǀĞ�
EƵŵďĞƌƐ�ŽŶ�ƚŚĞ�EƵŵďĞƌ�>ŝŶĞ 

Focus Standards:  

 

 

 

Instructional Days: 

>ĞƐƐŽŶ�ϭ͗ 

>ĞƐƐŽŶs 2–3:  

>ĞƐƐŽŶ�ϰ: 

>ĞƐƐŽŶ�ϱ: 

>ĞƐƐŽŶ�ϲ: 

W M E S

 A STORY OF RATIOS
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6ͻϯTopic A 

Topic A: 

�
����
�

�
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�

�
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Lesson 1: 

 

 6ͻϯLesson 1 

Lesson 1:  Positive and Negative Numbers on the Number 

Line—Opposite Direction and Value 

 
Student Outcomes 

 

 
 

Lesson Notes 

Classwork  

Opening Exercise  ;ϯ minutes):  Number Line Review 

 
  (zero) 

 
  (ten) 

 

 Increase 

 

 Increase

Scaffolding: 
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Lesson 1: 

 

 6ͻϯLesson 1 

Exploratory Challenge  (10 minutes):  Constructing the Number Line  

 integers.

Example 1  (5 minutes):  Negative Numbers on the Number Line  

 . 
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Lesson 1: 

 

 6ͻϯLesson 1 

 
positive numbers

 
  units 

 
 To the left 

  

 Smaller 

 
negative numbers

 

 

  

  and  are located on opposite sides of zero.  They are both the same distance 
from zero.   and  are called opposites.   

 

 

 integers

 

 

 
 Negative numbers are located to the left of  on a horizontal number line.
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Lesson 1: 

 

 6ͻϯLesson 1 

 
 Negative numbers are located below  on a vertical number line.

 
 

 
 

 
 and  are opposites because they are on opposite sides of and are both  units from . 

Example 2  (5 minutes):  Using Positive Integers to Locate Negative Integers on the Number Line  

 

 To find , start at zero, and move right to .  To find , start at zero, 
and move left to . 

  

 Start at zero, and move  units to the right to locate  on the number 
line.  To locate , start at zero, and move  units to the left on the number line. 

  

 Always start at zero. 

 
 They are the same distance but pointing in opposite directions. 

Exercises 1–5  (1ϯ minutes) 

Scaffolding: 

unit
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Lesson 1: 

 

 6ͻϯLesson 1 

Exercises  

Complete the diagrams.  Count by ones to label the number lines. 

 

1. Plot your point on both number lines.   

Answers may vary.   

 

2. Show and explain how to find the opposite of your number on both number lines. 

In this example, the number chosen was .  So  is the first number plotted, and the 
opposite is . 

Horizontal Number Line:  I found my point by starting at zero and counting four units to the left 
to end on .  Then, to find the opposite of my number, I started on zero and counted to the 
right four units to end on . 

Vertical Number Line:  I found my point by starting at zero and counting four units down to end on 
. 

I found the opposite of my number by starting at zero and counting four units up to end on . 

 

ϯ͘ Mark the opposite on both number lines.   

Answers may vary.  

 

4. Choose a group representative to place the opposite number on the class number lines.   

 

5. Which group had the opposite of the number on your index card?  

Answers may vary.  Jackie’s group had the opposite of the number on my index card.  They had . 

Closing  (2 minutes) 

 

 For example,  and  are the same distance from zero but on opposite sides.  Positive  is located  
units to the right of zero on a horizontal number line and  units above zero on a vertical number line.  
Negative  is located  units to the left of zero on a horizontal number line and  units below zero on a 
vertical number line. 

 

Exit Ticket  (7 minutes) 
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Lesson 1: 

 

 6ͻϯLesson 1 

Lesson 1:  Positive and Negative Numbers on the Number Line—

Opposite Direction and Value 

 
Exit Ticket 
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Lesson 1: 

 

 6ͻϯLesson 1 

Exit Ticket Sample Solutions 
 

1. If zero lies between  and , give one set of possible values for , , , and .  

 

Answers will vary.  One possible answer is :  ;  :  ;  :  ;  :   

 

2. Below is a list of numbers in order from least to greatest.  Use what you know about the number line to complete 
the list of numbers by filling in the blanks with the missing integers. 

, ,           , , , ,           , , ,           , ,           ,  

 

ϯ͘ Complete the number line scale.  Explain and show how to find  and the opposite of  on a number line. 

I would start at zero and move  units to the left to locate the number  on the number line.  So, to locate , I 
would start at zero and move  units to the right (the opposite direction). 

 

 
 
Problem Set Sample Solutions 

 

1. Draw a number line, and create a scale for the number line in order to plot the points , , and . 

a. Graph each point and its opposite on the number line. 

 

 

b. Explain how you found the opposite of each point.  

To graph each point, I started at zero and moved right or left based on the sign and number (to 
the right for a positive number and to the left for a negative number).  To graph the opposites, I 
started at zero, but this time I moved in the opposite direction the same number of times. 

 

2. Carlos uses a vertical number line to graph the points , , , and .  He notices that  is closer to 
zero than .  He is not sure about his diagram.  Use what you know about a vertical number line to 
determine if Carlos made a mistake or not.  Support your explanation with a number line diagram.  

Carlos made a mistake because  is less than , so it should be farther down the number line.  
Starting at zero, negative numbers decrease as we look farther below zero.  So,  lies before  on a 
number line since  is  units below zero and  is  units below zero. 
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Lesson 1: 

 

 6ͻϯLesson 1 

ϯ͘ Create a scale in order to graph the numbers  through  on a number line.  What does each tick mark 
represent? 

Each tick mark represents  unit. 

 
 

4. Choose an integer between  and .  Label it  on the number line created in PƌŽďůĞŵ�ϯ, and complete the 
following tasks. 

Answers may vary.  Refer to the number line above for sample student work.  , , , or  

 

a. What is the opposite of ?  Label it . 

Answers will vary.   

 

b. State a positive integer greater than .  Label it . 

Answers will vary.   

 

c. State a negative integer greater than .  Label it . 

Answers will vary.   

 

d. State a negative integer less than .  Label it . 

Answers will vary.   

 

e. State an integer between  and   Label it . 

Answers will vary.   

 

5. Will the opposite of a positive number always, sometimes, or never be a positive number?  Explain your reasoning.   

The opposite of a positive number will never be a positive number.  For two nonzero numbers to be opposites, zero 
has to be in between both numbers, and the distance from zero to one number has to equal the distance between 
zero  and the other number.   

 

6. Will the opposite of zero always, sometimes, or never be zero?  Explain your reasoning. 

The opposite of zero will always be zero because zero is its own opposite.   

 

7. Will the opposite of a number always, sometimes, or never be greater than the number itself?  Explain your 
reasoning.  Provide an example to support your reasoning. 

The opposite of a number will sometimes be greater than the number itself because it depends on the given number.  
For example, if the number given is , then the opposite is , which is greater than .  If the number given is , 
then the opposite is , which is not greater than .  If the number given is , then the opposite is , which is never 
greater than itself.  
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 6ͻϯLesson 2 

Lesson 2: 
 

Lesson 2:  Real-World Positive and Negative Numbers and 

Zero  

 
Student Outcomes 

 

 

 

Classwork 

Opening Exercise  (5 minutes) 

 
 I would start at zero and move to the right  units. 

 
 I would locate (place) zero as far to the left as possible and use a scale of .  I could also label the first 

tick mark  and count by ones. 

 

 I could count by fives, tens, or twenty-fives.  

Common Misconceptions 

 

Scaffolding: 

. 
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 6ͻϯLesson 2 

Lesson 2: 
 

 

 

 

Example 1  (10 minutes):  Take It to the Bank  

 
Example 1:  Take It to the Bank 

Read Example 1 silently.  In the first column, write down any words and definitions you know.  In the second column, 
write down any words you do not know.   

For Tim’s ϭϯth birthday, he received  in cash from his mom.  His dad took him to the bank to open a savings account.  
Tim gave the cash to the banker to deposit into the account.  The banker credited Tim’s new account  and gave Tim 
a receipt.  One week later, Tim deposited another  that he had earned as allowance.  The next month, Tim’s dad gave 
him permission to withdraw  to buy a new video game.  Tim’s dad explained that the bank would charge a  fee for 
each withdrawal from the savings account and that each withdrawal and charge results in a debit to the account. 

Words I Already Know: 

Bank account—place where you 
put your money 

Receipt—ticket they give you to 
show how much you spent 

Allowance—money for chores 

Charge—something you pay 

Words I Want to Know: 

Credited 

Debit 

Fee 

Deposit 

Withdraw 

Words I Learned: 

In the third column, write down any new words and definitions that you learn during the discussion. 

Exercises 1–2  (7 minutes) 
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 6ͻϯLesson 2 

Lesson 2: 
 

Exercises 1–2 

1. Read Example 1 again.  With your partner, number the events in the story problem.  Write the number above each 
sentence to show the order of the events.  

 

For Tim’s ϭϯth birthday, he received  in cash from his mom.  His dad took him to the bank to open a savings account.  

Tim gave the cash to the banker to deposit into the account.  The banker credited Tim’s new account  and gave Tim 

a receipt.  One week later, Tim deposited another  that he had earned as allowance.  The next month, Tim’s dad gave 

him permission to withdraw  to buy a new video game.  Tim’s dad explained that the bank would charge a  fee for 

each withdrawal from the savings account and that each withdrawal and charge results in a debit to the account. 

 

 Positive;  is a gain for Tim’s money.  Positive numbers are greater than  

 
 The account has  in it because Tim had not put in or taken out any money.  Zero represents the 

starting account balance. 

 deposit

 This deposit is located to the right of zero because it increases the amount of money in the savings 
account.  

 credit

 Since a credit is a deposit and deposits are written as positive numbers, then positive  represents a 
credit of . 

 

 A deposit increases the amount of money in the savings account, so  is positive.  I would place the 
point  units to the right of zero. 

 debit 

 A debit sounds like the opposite of a credit.  It might be something taken away.  Taking money out of 
the savings account is the opposite of putting money in. 

  

  

 

 

 

 A STORY OF RATIOS

22

©2018 Great Minds ®. eureka-math.org



 6ͻϯLesson 2 

Lesson 2: 
 

 

 A debit is represented as a negative number to the left of zero on a number line because debits are the 
opposite of credits, which are positive numbers. 

 charge, fee,

 I would have to pay a charge at an amusement park, a concert, a basketball game, or a doctor’s office. 

 
 A charge of  would be  because money is being taken out of the account.  I would find positive five 

on the number line by starting at  and moving  units to the right.  Then, I would count  units going 
left of zero to end at . 

 withdraw

 Since Tim wanted to buy something, he took money out of the account.  I think withdraw means to take 
money out of an account. 

 

 The money was taken out of Tim’s account; it would be represented as . 
 

2. Write each individual description below as an integer.  Model the integer on the number line using an appropriate 
scale. 

EVENT INTEGER NUMBER LINE MODEL 

Open a bank 
account with .   

 

Make a  
deposit.  

 

Credit an account 
for .   

 

Make a deposit 
of .  

 

A bank makes a 
charge of .  

 

Tim withdraws 
.   
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 6ͻϯLesson 2 

Lesson 2: 
 

Freezing 
point of 
water in 

 

Example 2  (7 minutes):  How Hot, How Cold?  

 
Example 2:  How Hot, How Cold? 

Temperature is commonly measured using one of two scales, Celsius or Fahrenheit.  In the United States, the Fahrenheit 
system continues to be the accepted standard for nonscientific use.  All other countries have adopted Celsius as the 
primary scale in use.  The thermometer shows how both scales are related. 

a. The boiling point of water is .  Where is degrees Celsius located on the thermometer to the right? 

It is not shown because the greatest temperature shown in Celsius is . 

 

b. On a vertical number line, describe the position of the integer that 
represents .  

The integer is , and it would be located  units above zero on the Celsius 
side of the scale. 

 

c. Write each temperature as an integer.   

i. The temperature shown on the thermometer in degrees Fahrenheit:   

 

 

ii. The temperature shown on the thermometer in degrees Celsius:  

 

 

iii. The freezing point of water in degrees Celsius:  

 

 

d. If someone tells you your body temperature is , what scale is being used?  How do you know? 

Since water boils at , they must be using the Fahrenheit scale.  

 

e. Does the temperature  degrees mean the same thing on both scales? 

No.   corresponds to , and  corresponds to approximately . 

 

 

 

Scaffolding: 

 A STORY OF RATIOS

24

©2018 Great Minds ®. eureka-math.org



 6ͻϯLesson 2 

Lesson 2: 
 

Exercises ϯ–5  (7 minutes) 

 
�ǆĞƌĐŝƐĞƐ�ϯ–5 

ϯ͘ Write each word under the appropriate column, “Positive Number” or “Negative Number.” 

Gain        Loss        Deposit        Credit        Debit        Charge        Below Zero        Withdraw       Owe        Receive 

Positive Number Negative Number 

 

Gain 

Deposit 

Credit 

Receive 

Loss 

Debit 

Charge 

Below zero 

Withdraw 

Owe 

 

4. Write an integer to represent each of the following situations: 

a. A company loses  in 2011.    

b. You earned  for dog sitting.    

c. Jacob owes his dad .    

d. The temperature at the sun’s surface is about     

e. The temperature outside is  degrees below zero.    

f. A football player lost  yards when he was tackled.    

 

5. Describe a situation that can be modeled by the integer .  Explain what zero represents in the situation. 

Answers will vary.  I owe my best friend .  In this situation,  represents my owing nothing to my best friend. 

Closing  (2 minutes) 

 
 A debit is represented as a negative number that is located to the left of (or below) zero.  A credit is 

represented as a positive number that is located to the right of (or above) zero. 

 
 No, because “below zero” already means that the temperature is negative.   

Exit Ticket  (7 minutes)  
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 6ͻϯLesson 2 

Lesson 2: 
 

Lesson 2:  Real-World Positive and Negative Numbers and Zero 

 
Exit Ticket 
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 6ͻϯLesson 2 

Lesson 2: 
 

Exit Ticket Sample Solutions 
 

1. Write a story problem that includes both integers  and . 

Answers may vary.  One boxer gains  pounds of muscle to train for a fight.  Another boxer loses  
pounds of fat.   

 

2. What does zero represent in your story problem? 

Zero represents no change in the boxer’s weight. 

 

ϯ͘ Choose an appropriate scale to graph both integers on the vertical number line.  Label the scale. 

I chose a scale of . 

 

4. Graph both points on the vertical number line. 

 

 

 

 

 

 

 

 

 
 
Problem Set Sample Solutions 

 

1. Express each situation as an integer in the space provided. 

a. A gain of  points in a game  

b. A fee charged of   

c. A temperature of  degrees below zero  

d. A -yard loss in a football game  

e. The freezing point of water in degrees Celsius  

f. A  deposit  
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 6ͻϯLesson 2 

Lesson 2: 
 

For Problems 2–5, use the thermometer to the right.   

2. Each sentence is stated incorrectly.  Rewrite the sentence to correctly describe 
each situation.   

a. The temperature is  degrees Fahrenheit below zero. 

Correct:  The temperature is . 

OR 

The temperature is degrees below zero Fahrenheit. 

 

b. The temperature is  degrees Celsius below zero. 

Correct:  The temperature is . 

OR 

The temperature is  degrees below zero Celsius.  

 

ϯ͘ Mark the integer on the thermometer that corresponds to the temperature given. 

a.  

b.  

c.  

d.  

 

4. The boiling point of water is .  Can this thermometer be used to record the 
temperature of a boiling pot of water?  Explain. 

No, it cannot because the highest temperature in Fahrenheit on this thermometer 
is . 

 

5. Kaylon shaded the thermometer to represent a temperature of  degrees below zero Celsius as shown in the 
diagram.  Is she correct?  Why or why not?  If necessary, describe how you would fix Kaylon’s shading. 

She is incorrect because she shaded a temperature of .  I would fix this by marking a line segment at  
and shade up to that line. 
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 6ͻϯ>ĞƐƐŽŶ�ϯ 

>ĞƐƐŽŶ�ϯ: 
 

>ĞƐƐŽŶ�ϯ:  Real-World Positive and Negative Numbers and 

Zero  

 
Student Outcomes 

 

 

 

Classwork 

Example 1  (10 minutes):  A Look at Sea Level  

 
Example 1:  A Look at Sea Level 

The picture below shows three different people participating in activities at three different elevations.  With a partner, 
discuss what you see.  What do you think the word elevation means in this situation? 
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 6ͻϯ>ĞƐƐŽŶ�ϯ 

>ĞƐƐŽŶ�ϯ: 
 

 

 Sea level should represent an elevation of zero.  So, the person sailing would be at zero because he is 
sailing on the surface of the water, which is neither above nor below the surface.  On a number line, 
zero is the point or number separating positive and negative numbers. 

 
 The elevation of the person hiking would be above zero because she is moving higher above the water.  

On a vertical number line, this is represented by a positive value above zero because she is above the 
surface. 

 
 The elevation of the person scuba diving would be below zero because he is swimming below the 

surface of the water.  On a vertical number line, this is represented by a negative value below zero 
because he is below the surface. 

 
 Zero represents the top of the water (the water’s surface). 

 
 Above sea level means to be above zero, which are positive numbers. 

 
 Below sea level means to be below zero, which are negative numbers. 

 
 To be at zero means to be at sea level. 

 

 The reference point is sea level.  

Exercises 1–2  (5 minutes) 

 
Exercises 1–ϯ 

Refer back to Example 1.  Use the following information to answer the questions. 

 The scuba diver is  feet below sea level. 

 The sailor is at sea level. 

 The hiker is  miles (  feet) above sea level. 

 

1. Write an integer to represent each situation. 

Scuba Diver:   

Sailor:   

Hiker:   (to represent the elevation in miles) or  (to represent the elevation in feet) 
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 6ͻϯ>ĞƐƐŽŶ�ϯ 

>ĞƐƐŽŶ�ϯ: 
 

2. Use an appropriate scale to graph each of the following situations on the number line to the right.  Also, 
write an integer to represent both situations. 

a. A hiker is  feet above sea level. 

 

 

b. A diver is  feet below sea level.   

 

 

 

 

 

 

 
 Students should answer using a positive number, such as  feet, because “below” already indicates 

that the number is negative. 

 
 Students should answer by saying “ ” and not “  below sea level.” 
 

ϯ͘ For each statement, there are two related statements:  (i) and (ii).  Determine which related statement ((i) or (ii)) is 
expressed correctly, and circle it.  Then, correct the other related statement so that both parts, (i) and (ii), are stated 
correctly. 

a. A submarine is submerged  feet below sea level. 

i. The depth of the submarine is  feet below sea level.   

The depth of the submarine is  feet below sea level. 

 

ii.  feet below sea level can be represented by the integer . 

 

b. The elevation of a coral reef with respect to sea level is given as  feet. 

i. The coral reef is  feet below sea level. 

 

ii. The depth of the coral reef is  feet below sea level. 

The depth of the coral reef is  feet below sea level. 
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 6ͻϯ>ĞƐƐŽŶ�ϯ 

>ĞƐƐŽŶ�ϯ: 
 

Exploratory Challenge  (20 minutes) 

 
 
 
 
 

 
 
 
 
 

 
 
 

Closing  ;ϯ minutes) 

 
 Elevations above sea level are positive numbers, and they are above zero.  Elevations below sea level 

are negative numbers, and they are below zero. 

 
 No.  You do not need the negative sign to write  feet below zero because the word “below” in this 

case means a negative number. 

Exit Ticket  (7 minutes)  

Scaffolding: 
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 6ͻϯ>ĞƐƐŽŶ�ϯ 

>ĞƐƐŽŶ�ϯ: 
 

>ĞƐƐŽŶ�ϯ:  Real-World Positive and Negative Numbers and Zero 

 
Exit Ticket 
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 6ͻϯ>ĞƐƐŽŶ�ϯ 

>ĞƐƐŽŶ�ϯ: 
 

Exit Ticket Sample Solutions 
 

1. Write a story problem using sea level that includes both integers  and . 

Answers may vary.  On the beach, a man’s kite flies at  feet above sea level, which is indicated by 
the water’s surface.  In the ocean, a white shark swims at  feet below the water’s surface.   

 

2. What does zero represent in your story problem? 

Zero represents the water’s surface level, or sea level. 

 

ϯ͘ Choose and label an appropriate scale to graph both integers on the vertical number line. 

I chose a scale of . 

 

ϰ͘ Graph and label both points on the vertical number line. 

 

 

 

 

 

 

 

 

 

 
 
Problem Set Sample Solutions 

 

1. Write an integer to match the following descriptions. 

a. A debit of   

b. A deposit of   

c.  feet above sea level  

d. A temperature increase of   

e. A withdrawal of   

f.  feet below sea level  

 
For Problems 2–ϰ͕�read each statement about a real-world situation and the two related statements in parts (a) and (b) 
carefully.  Circle the correct way to describe each real-world situation; possible answers include either (a), (b), or both (a) 
and (b). 

2. A whale is  feet below the surface of the ocean. 

a. The depth of the whale is  feet from the ocean’s surface.  

 

b. The whale is feet below the surface of the ocean. 
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>ĞƐƐŽŶ�ϯ: 
 

ϯ͘ The elevation of the bottom of an iceberg with respect to sea level is given as  feet. 

a. The iceberg is  feet above sea level. 

 

b. The iceberg is  feet below sea level. 

 

ϰ͘ Alex’s body temperature decreased by . 

a. Alex’s body temperature dropped . 

 

b. The integer  represents the change in Alex’s body temperature in degrees Fahrenheit. 

 

5. A credit of  and a debit of  are applied to your bank account. 

a. What is an appropriate scale to graph a credit of  and a debit of ?  Explain your reasoning. 

Answers will vary.  I would count by ’s because both numbers are multiples of . 

 

b. What integer represents “a credit of ” if zero represents the original balance?  Explain. 

; a credit is greater than zero, and numbers greater than zero are positive numbers. 

 

c. What integer describes “a debit of ” if zero represents the original balance?  Explain. 

; a debit is less than zero, and numbers less than zero are negative numbers. 

 

d. Based on your scale, describe the location of both integers on the number line. 

If the scale is multiples of , then  would be  units to the right of (or above) zero, and  would be  
units to the left of (or below) zero. 

 

e. What does zero represent in this situation? 

Zero represents no change being made to the account balance.  In other words, no amount is either 
subtracted or added to the account.   
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Exploratory Challenge Station Record Sheet 

#  #  #  #  #  
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 6ͻϯLesson 4 

Lesson 4: 
 

Lesson 4:  The Opposite of a Number 

 
Student Outcomes 

 

 
 

Lesson Notes 

Classwork 

Opening  (5 minutes):  What Is the Relationship? 

 

 The words are opposites of each other. 

 

 Left  Right 

 Cold  Hot 

    

 

 

Scaffolding: 
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Lesson 4: 
 

Exercise 1  (10 minutes):  Walk the Number Line 

 
 For each number to the right of zero, there is a corresponding number 

the same distance from zero to the left. 

 
 Zero represents the reference point when locating a point on the number line.  It also represents the 

separation of positive numbers from negative numbers. 

  

 Opposite numbers are the same distance from zero, but they are on opposite sides of zero. 

 

 
Exercise 1:  Walk the Number Line 

1. Each nonzero integer has an opposite, denoted ;  and  are opposites if they are on opposite sides of zero and 
the same distance from zero on the number line. 

Example 1  (5 minutes):  Every Number Has an Opposite  

 
Example 1:  Every Number Has an Opposite 

Locate the number  and its opposite on the number line.  Explain how they are related to zero. 

 

 

 
 

                 

Scaffolding: 
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Lesson 4: 
 

Exercises 2–ϯ  (5 minutes) 

 
Exercises 2–ϯ 

2. Locate and label the opposites of the numbers on the number line. 

a.  

b.  

c.  

d.  

 

 

ϯ͘ Write the integer that represents the opposite of each situation.  Explain what zero means in each situation. 

a.  feet above sea level 

; zero represents sea level. 

 

b.  below zero 

; zero represents  degrees Celsius. 

 

c. A withdrawal of  

; zero represents no change, where no withdrawal or deposit is made. 
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Lesson 4: 
 

Example 2  ;ϴ minutes):  A Real-World Example

 
Example 2:  A Real-World Example 

Maria decides to take a walk along Central Avenue to purchase a book at the bookstore.  On her way, she passes the 
Furry Friends Pet Shop and goes in to look for a new leash for her dog.  Furry Friends Pet Shop is seven blocks west of the 
bookstore.  She leaves Furry Friends Pet Shop and walks toward the bookstore to look at some books.  After she leaves 
the bookstore, she heads east for seven blocks and stops at Ray’s Pet Shop to see if she can find a new leash at a better 
price.  Which location, if any, is the farthest from Maria while she is at the bookstore? 

Determine an appropriate scale, and model the situation on the number line below.   

Answers will vary. 

 

 
Explain your answer.  What does zero represent in the situation? 

The pet stores are the same distance from Maria, who is at the bookstore.  They are each  blocks away but in opposite 
directions.  In this example, zero represents the bookstore. 

 
 Because both stores are seven blocks in opposite directions, I knew that I could count by ones since the 

numbers are not that large.

 
 The bookstore would be located at zero. 

 
 It would be seven units to the right of zero because it is seven blocks east of the bookstore. 

  

  
 

 It would be seven units to the left of zero because it is seven blocks west of the bookstore. 

  

  
 

 Both stores are the same distance from the bookstore but in opposite directions. 

                 

Furry Friends Bookstore Ray’s Pet Shop 
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Exercises 4–6  (5 minutes) 

 
Exercises 4–6 

Read each situation carefully, and answer the questions. 

4. On a number line, locate and label a credit of  and a debit for the same amount from a bank account.  What 
does zero represent in this situation? 

Zero represents no change in the balance. 

 
 

5. On a number line, locate and label below zero and  above zero.  What does zero represent in this 
situation? 

Zero represents . 

 
 

6. A proton represents a positive charge.  Write an integer to represent  protons.  An electron represents a negative 
charge.  Write an integer to represent  electrons.   

 protons:   

 electrons:   

Closing  (2 minutes) 

 
 A nonzero number and its opposite are both the same distance away from zero on a number line, but 

they are on opposite sides of zero. 

 
 I would use the given number to find the distance from zero on the opposite side. 

 
 No, because zero is its own opposite. 

Exit Ticket  (5 minutes)  

       
 credit  debit 

     
 degrees above   degrees below  
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Lesson 4: 
 

Lesson 4:  The Opposite of a Number 

 
Exit Ticket 
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Exit Ticket Sample Solutions 
 
In a recent survey, a magazine reported that the preferred room temperature in the summer is .  A wall 
thermostat, like the ones shown below, tells a room’s temperature in degrees Fahrenheit.   

 Sarah’s Upstairs Bedroom Downstairs Bedroom 

 

a. Which bedroom is warmer than the recommended room temperature?  

The upstairs bedroom is warmer than the recommended room temperature. 

 

b. Which bedroom is cooler than the recommended room temperature? 

The downstairs bedroom is cooler than the recommended room temperature. 

 

c. Sarah notices that her room’s temperature is  above the recommended temperature, and the 
downstairs bedroom’s temperature is  below the recommended temperature.  She graphs  
and  on a vertical number line and determines they are opposites.  Is Sarah correct?  Explain. 

No.  Both temperatures are positive numbers and not the same distance from , so they cannot 
be opposites.  Both numbers have to be the same distance from zero, but one has to be above 
zero, and the other has to be below zero in order to be opposites.  

 

d. After determining the relationship between the temperatures, Sarah now decides to represent  as  and 
 as  and graphs them on a vertical number line.  Graph  and  on the vertical number line on the 

right.  Explain what zero represents in this situation. 

Zero represents the recommended room temperature of .  Zero could also represent not being above or 
below the recommended temperature. 

 
 
Problem Set Sample Solutions 

 

1. Find the opposite of each number, and describe its location on the number line. 

a.  

The opposite of  is , which is  units to the right of (or above) . 

 

b.  

The opposite of  is , which is  units to the left of (or below) . 

 

c.  

The opposite of is , which is  units to the right of (or above) . 
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d.  

The opposite of  is , which is  units to the left of (or below) . 

 

2. Write the opposite of each number, and label the points on the number line. 

a. Point :  the opposite of  

 

 

b. Point :  the opposite of  

 

 

c. Point :  the opposite of  

 

 

d. Point :  the opposite of  

 

 

e. Point :  the opposite of  

 

 

 

ϯ͘ Study the first example.  Write the integer that represents the opposite of each real-world situation.  In words, 
write the meaning of the opposite. 

a. An atom’s positive charge of   , an atom’s negative charge of   

b. A deposit of   , a withdrawal of   

c.  feet below sea level  ,  feet above sea level  

d. A rise of   , a decrease of   

e. A loss of  pounds  , a gain of  pounds  

  

4. On a number line, locate and label a credit of  and a debit for the same amount from a bank account.  What 
does zero represent in this situation? 

Zero represents no change in the balance. 

 
 

5. On a number line, locate and label below zero and  above zero.  What does zero represent in this 
situation? 

Zero represents .   

                     

     

   
 credit  debit 

     
 degrees above   degrees below  
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Lesson 5: 
 

Lesson 5:  The Opposite of a Number’s Opposite 

 
Student Outcomes 

 
.

 

Classwork  

Opening Exercise  (7 minutes) 

 
Opening Exercise 

a. Locate the number  and its opposite on the number line below. 

 

 

b. Write an integer that represents each of the following. 

i.  feet below sea level 

 

 

ii.  of debt 

 

 

iii.  above zero 

 

 

c. Joe is at the ice cream shop, and his house is  blocks north of the shop.  The park is  blocks south of the 
ice cream shop.  When he is at the ice cream shop, is Joe closer to the park or his house?  How could the 
number zero be used in this situation?  Explain. 

He is the same distance from his house and the park because both are located  blocks away from the ice 
cream shop but in opposite directions.  In this situation, zero represents the location of the ice cream shop. 
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Lesson 5: 
 

Example 1  (8 minutes):  The Opposite of an Opposite of a Number  

  (Example 
student responses are listed below.)  

 
Example 1:  The Opposite of an Opposite of a Number 

What is the opposite of the opposite of ?  How can we illustrate this number on a number line? 

a. What number is  units to the right of ?         

 

b. How can you illustrate locating the opposite of  on this number line?   

We can illustrate the opposite of  on the number line by counting  units to the left of zero rather than to the 
right of zero. 

 

c. What is the opposite of ?      

 

d. Use the same process to locate the opposite of .  What is the opposite of ?   

 
 

e. The opposite of an opposite of a number is  the original number  . 

Example 2  (8 minutes):  Writing the Opposite of an Opposite of a Number  

 
  

 
  

 
 The opposite of   .  The opposite of   .  So, . 

 
 It can mean the opposite of a number or indicate a negative number. 

                 

Scaffolding: 
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 A debit of  is .  The opposite of  is , or a credit of .  The opposite of a credit of  is 
a debit of . 

 

Exercises 1–ϯ  (12 minutes) 

 
Exercises 

Complete the table using the cards in your group. 

Person Card ( ) Opposite of Card ( ) Opposite of Opposite of Card  

Jackson    

DeVonte    

Cheryl    

Toby    

 

1. Write the opposite of the opposite of  as an equation.   

The opposite of :  ; the opposite of :  .  Therefore, . 

 

2. In general, the opposite of the opposite of a number is the   original number  . 

 

ϯ͘ Provide a real-world example of this rule.  Show your work. 

Answers will vary.  The opposite of the opposite of  feet below sea level is  feet below sea level. 
 is  feet below sea level. 

, the opposite of  

, the opposite of  

Closing  ;ϯ�ŵŝŶƵƚĞƐͿ 

 
 The opposite of an opposite of a number is the original number.  The opposite of the opposite of  is 

 because the opposite of  is .  The opposite of  is . 

 

 A number and its opposite are located the same distance from on a number line but on opposite sides 
of . 

Exit Ticket  (7 minutes)   
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Lesson 5:  The Opposite of a Number’s Opposite 

 
Exit Ticket 
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Exit Ticket Sample Solutions 
 

1. Jane completes several example problems that ask her to the find the opposite of the opposite of a number, and for 
each example, the result is a positive number.  Jane concludes that when she takes the opposite of the opposite of 
any number, the result will always be positive.  Is Jane correct?  Why or why not?   

She is not correct.  The opposite of the opposite of a number is the original number.  So, if Jane starts with a negative 
number, she will end with a negative number. 

 

2. To support your answer from the previous question, create an example, written as an equation.  Illustrate your 
example on the number line below.  

If Jane starts with , the opposite of the opposite of  is written as  or the opposite of :  
; the opposite of :  . 

 

 
 
Problem Set Sample Solutions 

 

1. Read each description carefully, and write an equation that represents the description. 

a. The opposite of negative seven 

 

 

b. The opposite of the opposite of twenty-five 

 

 

c. The opposite of fifteen 

 

 

d. The opposite of negative thirty-six 

 

 

2. Jose graphed the opposite of the opposite of  on the number line.  First, he graphed point  on the number line  
units to the right of zero.  Next, he graphed the opposite of  on the number line  units to the left of zero and 
labeled it .  Finally, he graphed the opposite of  and labeled it .   

 
a. Is his diagram correct?  Explain.  If the diagram is not correct, explain his error, and correctly locate and label 

point .  

Yes, his diagram is correct.  It shows that point  is  because it is  units to the right of zero.  The opposite of 
 is , which is point  (  units to the left of zero).  The opposite of  is , so point  is  units to the right 

of zero. 
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Lesson 5: 
 

b. Write the relationship between the points: 

 and    They are opposites.   

 and    They are opposites.   

 and    They are the same.   

 

ϯ͘ Read each real-world description.  Write the integer that represents the opposite of the opposite.  Show your work 
to support your answer. 

a. A temperature rise of  degrees Fahrenheit 

 is the opposite of  (fall in temperature). 
 is the opposite of  (rise in temperature). 

 

 

b. A gain of  yards 

 is the opposite of  (loss of yards). 
 is the opposite of  (gain of yards). 

 

 

c. A loss of  pounds 

 is the opposite of  (gain of pounds). 
 is the opposite of  (loss of pounds). 

 

 

d. A withdrawal of  

 is the opposite of (deposit). 
is the opposite of  (withdrawal). 

 

 

4. Write the integer that represents the statement.  Locate and label each point on the number line below. 

a. The opposite of a gain of    

b. The opposite of a deposit of        

c. The opposite of the opposite of    

d. The opposite of the opposite of    

e. The opposite of the opposite of a loss of    
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Lesson 6:  Rational Numbers on the Number Line 

 
Student Outcomes 

 

 

Classwork  

Opening Exercise  (5 minutes) 

 
Opening Exercise 

a. Write the decimal equivalent of each fraction.  

i.  

 

 

ii.  

 

 

iii.  

 

 

b. Write the fraction equivalent of each decimal. 

i.  

 

 

ii.  

 

 

iii.  

 

Scaffolding: 
 

 

Scaffolding: 
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Example 1  (10 minutes):  Graphing Rational Numbers  

 

 
Example 1:  Graphing Rational Numbers 

If  is a nonzero whole number, then the unit fraction  is located on the number line by dividing the segment between  

and  into  segments of equal length.  One of the  segments has  as its left end point; the right end point of this 

segment corresponds to the unit fraction .   

 

 rational number
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The fraction  is located on the number line by joining  segments of length  so that (1) the left end point of the first 

segment is , and (2) the right end point of each segment is the left end point of the next segment.  The right end point of 

the last segment corresponds to the fraction . 

 

 

 

 

 

 

 We would move  units to the left of zero because that is the same distance but opposite direction we 

moved to plot the point .

 

 

 

Locate and graph the number  and its opposite on a number line. 
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Exercise 1  (5 minutes) 

 
Exercise 1 

Use what you know about the point  and its opposite to graph both points on the number line below.  The fraction 

 is located between which two consecutive integers?  Explain your reasoning. 

 

On the number line, each segment will have an equal length of         .  The fraction is located between      and      . 

 
Explanation: 

 is the opposite of .  It is the same distance from zero but on the opposite side of zero.  Since  is to the left of zero, 

 is to the right of zero.  The original fraction is located between  (or ) and  (or ). 

Example 2  (7 minutes):  Rational Numbers and the Real World

 
Example 2:  Rational Numbers and the Real World 

The water level of a lake rose  feet after it rained.  Answer the following questions using the number line below.  

a. Write a rational number to represent the situation. 

 or  

 

b. What two integers is  between on a number line? 

 and  

 

c. Write the length of each segment on the number line as a decimal and a fraction. 

 and  

 

d. What will be the water level after it rained?  Graph the point on the number line. 

 feet above the original lake level 
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e. After two weeks have passed, the water level of the lake is now the opposite of the water level when it 
rained.  What will be the new water level?  Graph the point on the number line.  Explain how you determined 
your answer. 

The water level would be  feet below the original lake level.  If the water level was , the opposite of 
 is . 

 

f. State a rational number that is not an integer whose value is less than , and describe its location 
between two consecutive integers on the number line. 

Answers will vary.  A rational number whose value is less than  is .  It would be located between  
and  on a number line. 

 

 
 Feet 

  

 If zero represents the original water level on the number line, the water level after rain is  feet.  

From to , there are four equal segments.  This tells me that the scale is .  The top of the water is 

represented on the number line at one mark above , which represents  feet or  feet. 

 

 I started at  and counted by  for each move.  I counted  five times to get , which is equivalent to  

and .  I know the number is positive because I moved up.  Since the measurements are in feet, the 
answer is  feet. 

  

 The numerator is  and the denominator is . 

 
 They represent the number of feet below the original lake level.  

Exercise 2  (10 minutes) 

 

 
 

 
 
 

 
 

Scaffolding: 
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Exercise 2 

Our Story Problem 

Answers will vary.   

Melissa and Samantha weigh the same amount.  Melissa gained  pounds last month, while Samantha lost the same 
amount Melissa gained. 

 

 Our Scale:   

 Our Units:  Pounds 

 Description:  On the number line, zero represents Melissa and Samantha’s original weight.  The point  
represents the change in Samantha’s weight.  The amount lost is  pounds. 

 Other Information:  A rational number to the left of  is .  A rational number to the right of  is . 

Closing  (2 minutes) 

 

 When graphing each number, you start at zero and move to the right (or up)  units. 

  

 When we graph , the unit length is one, and when we graph , the unit length is . 

 
 The number  would be  units below zero because it is negative.  Its opposite, , would be  

units above zero because it is positive.

Exit Ticket  (6 minutes)  

             (pounds) 

 A STORY OF RATIOS

56

©2018 Great Minds ®. eureka-math.org



Lesson 6: 
 

 6ͻϯLesson 6 

Lesson 6:  Rational Numbers on the Number Line 

 
Exit Ticket 
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Exit Ticket Sample Solutions 
 
Use the number line diagram below to answer the following questions. 

 

1. What is the length of each segment on the number line? 

 

 

2. What number does point  represent? 

, or  

 

ϯ͘ What is the opposite of point ? 

, or  

 

4. Locate the opposite of point  on the number line, and label it point . 

 

5. In the diagram above, zero represents the location of Martin Luther King Middle School.  Point  represents the 
library, which is located to the east of the middle school.  In words, create a real-world situation that could 
represent point , and describe its location in relation to  and point . 

Answers may vary.  Point  is  units to the left of , so it is a negative number.  Point  represents the recreation 

center, which is located  mile west of Martin Luther King Middle School.  This means that the recreation center 

and library are the same distance from the middle school but in opposite directions because the opposite of  is 

. 

 
 
Problem Set Sample Solutions 

 

1. In the space provided, write the opposite of each number. 

a.      

b.     

c.     

d.     
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2. Choose a non-integer between  and .  Label it point  and its opposite point  on the number line.  Write values 
below the points.  

(Answers may vary.) 

 

a. To draw a scale that would include both points, what could be the length of each segment? 

Answers may vary.   

 

b. In words, create a real-world situation that could represent the number line diagram. 

Answers may vary.  Starting at home, I ran  mile.  My brother ran  mile from home in the opposite 

direction. 

 

ϯ͘ Choose a value for point  that is between and .   

Answers may vary.  , ,  

 

a. What is the opposite of point ? 

Answers may vary.  , ,  

 

b. Use the value from part (a), and describe its location on the number line in relation to zero. 

 is the same distance as  from zero but to the right.   is  units to the right of (or above) zero. 

 

c. Find the opposite of the opposite of point .  Show your work, and explain your reasoning. 

The opposite of an opposite of the number is the original number.  If point is located at , then the 

opposite of the opposite of point  is located at .  The opposite of  is .  The opposite of  is .  

 and  
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4. Locate and label each point on the number line.  Use the diagram to answer the questions. 

Jill lives one block north of the pizza shop. 

Janette’s house is  block past Jill’s house. 

Jeffrey and Olivia are in the park  blocks south of the pizza shop. 

Jenny’s Jazzy Jewelry Shop is located halfway between the pizza shop and the park. 

 

a. Describe an appropriate scale to show all the points in this situation. 

An appropriate scale would be  because the numbers given in the example all 

have denominators of .  I would divide the number line into equal segments of 

.   

 

b. What number represents the location of Jenny’s Jazzy Jewelry Shop?  Explain 
your reasoning. 

The number is .  I got my answer by finding the park first.  It is  units below 
.  Since the jewelry shop is halfway between the pizza shop and the park, half 

of  is .  Then, I moved  units down on the number line since the shop is south 
of the pizza shop before the park. 

Janette’s house  

Jill’s house 

Pizza shop 

Jewelry shop 

 

Park 
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6 
G R A D E

 

DĂƚŚĞŵĂƚŝĐƐ��ƵƌƌŝĐƵůƵŵ 

 

KƌĚĞƌ�ĂŶĚ��ďƐŽůƵƚĞ�sĂůƵĞ

&ŽĐƵƐ�^ƚĂŶĚĂƌĚs:  

 

 
 

For example, 
interpret  as a statement that  is located to the right of  
on a number line oriented from left to right. 

 
For example, write  to express the fact  

that  is warmer than 
 

For example, for 
an account balance of  dollars, write  to describe the size 
of the debt in dollars. 

 
For example, recognize that an account balance less than  dollars 
represents a debt greater than   dollars.

/ŶƐƚƌƵĐƚŝŽŶĂů��ĂǇƐ͗ 

>ĞƐƐŽŶƐ 7–8: 

>ĞƐƐŽŶ�ϵ͗� 

>ĞƐƐŽŶ�ϭϬ͗ 

>ĞƐƐŽŶ�ϭϭ͗ 

P D E S

 A STORY OF RATIOS

61











�

�

©2018 Great Minds ®. eureka-math.org



Topic B: 

6.3Topic B 

>ĞƐƐŽŶ�ϭϮ͗ 

>ĞƐƐŽŶ�ϭϯ͗ 

�
�

��

� �
�
�

�      
�

�
�

�
�
�

� �
�

 A STORY OF RATIOS

62

©2018 Great Minds ®. eureka-math.org



6Lesson 7 

Lesson 7: 

Lesson 7:  Ordering Integers and Other Rational Numbers 

Student Outcomes 

ܽ < ܾ െܽ > െܾ
Classwork 

Opening Exercise  (6 minutes):  Guess My Integer and Guess My Rational Number 

no more than three questions 

െ7 0 െ1
 Student 1:  Is the number greater than െ6? 

 Student 2:  Is the number less than െʹ? 

 Student 3:  Is the number െ2? 

 െ1
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 1 2 ହସ
 Student 1:  Is the number greater than 1 12? 

 
 Student 2:  Is the number less than 1.4? 

 
 Student 3:  Is the number less than 1.2? 

 
 

 1.3
 

 1.35
 

 1.25
 

 

Discussion   minutes) 

 

 The lesser number is to the left of (or below) the greater number.  (Or the greater number is to the right 
of [or above] the lesser number.)  Negative numbers are to the left of (or below) zero, and positive 
numbers are to the right of (or above) zero. 

 
 They are both the same distance from zero but on opposite sides of zero. 

 

 The numbers on the number line decrease as you move to the left (or down) and increase as you move 
to the right (or up).  So, the number that is the least would be farthest left (or down), and the number 
that is the greatest would be farthest right (or up). 
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Exercise 1  (5 minutes) 

 
Exercise 1 

a. Graph the number ૠ and its opposite on the number line.  Graph the number ૞ and its opposite on the 
number line.  

 

 

b. Where does ૠ lie in relation to ૞ on the number line?  

On the number line, ૠ is ૛ units to the right of ૞. 

 

c. Where does the opposite of ૠ lie on the number line in relation to the opposite of ૞?   

On the number line, െૠ is ૛ units to the left of െ૞. 

 

d. I am thinking of two numbers.  The first number lies to the right of the second number on a number line.  
What can you say about the location of their opposites?  (If needed, refer to your number line diagram.) 

On the number line, the opposite of the second number must lie to the right of the opposite of the first 
number.  If we call the first number ࢌ and the second number ࢙, then െࢌ and െ࢙ will have the opposite order 
of ࢌ and ࢙ because െࢌ and െ࢙ are opposites of ࢌ and ࢙, so they lie on the opposite side of zero. 

Example 1  (4 minutes)

 
Example 1 

The record low temperatures for a town in Maine are െ૛૙°۴ for January and െ૚ૢ°۴ for February.  
Order the numbers from least to greatest.  Explain how you arrived at the order. 

 Read:  January:  െ૛૙ and February: െ૚ૢ 

 Draw:  Draw a number line model. 

 Write:  Since െ૛૙ is farthest below zero and െ૚ૢ is above െ૛૙ on the vertical number 
line, െ૛૙ is less than െ૚ૢ.  

 Answer:  െ૛૙, െ૚ૢ 

 

 

૚ ૙ െ૚ െ૛ െ૜ െ૝ െ૞ െ૟ െૠ െૢ ૛ ૜ ૝ ૡ ૠ ૟ ૞ ૚૙ െ૚૙ ૢ െૡ 

Scaffolding: 

R D
W

െ૚ૢ 

૙ 

െ૛૙ 
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Exercises 2–4  (8 minutes) 

 
Exercises 2–4 

For each problem, order the rational numbers from least to greatest by first reading the problem, then drawing a number 
line diagram, and finally, explaining your answer.  

2. Jon’s time for running the mile in gym class is ૢ. ૛ minutes.  Jacky’s time is ૢ. ૚ૡ minutes.  Who ran the mile in less 
time? ૢ. ૚ૡ,  ૢ. ૛ 

I drew a number line and graphed ૢ. ૛ and ૢ. ૚ૡ; ૢ. ૛ is to the right of ૢ. ૚ૡ.  So, ૢ. ૚ૡ is less than ૢ. ૛, which means 
Jacky ran the mile in less time than Jon. 

 

 Mrs. Rodriguez is a teacher at Westbury Middle School.  She gives bonus points on tests for outstanding written 
answers and deducts points for answers that are not written correctly.  She uses rational numbers to represent the 
points.  She wrote the following on students’ papers:  Student A:  െ૛ points, Student B:  െ૛. ૞ points.  Did Student A 
or Student B perform worse on the test? െ૛. ૞, െ૛ 

I drew a number line, and െ૛ and െ૛. ૞ are both to the left of zero, but െ૛. ૞ is to the left of െ૛.  So, െ૛. ૞ is less 
than െ૛.  That means Student B did worse than Student A. 

 

4. A carp is swimming approximately ૡ ૚૝ feet beneath the water’s surface, and a sunfish is swimming approximately ૜ ૚૛ feet beneath the water’s surface.  Which fish is swimming farther beneath the water’s surface? െૡ ૚૝,  െ૜ ૚૛ 

I drew a vertical number line, and െૡ ૚૝ is farther below zero than െ૜ ૚૛.  So, െૡ ૚૝ is less than െ૜ ૚૛, which means the 
carp is swimming farther beneath the water’s surface. 

Example 2   minutes)

 
Example 2 

Henry, Janon, and Clark are playing a card game.  The object of the game is to finish with the most points.  The scores at 
the end of the game are Henry:  െૠ, Janon:  ૙, and Clark:  െ૞.  Who won the game?  Who came in last place?  Use a 
number line model, and explain how you arrived at your answer. 

 Read:  Henry: െૠ, Janon:  ૙, and Clark:  െ૞ 

 Draw: 

 

 Explain:  െૠ, െ૞, ૙ 

 Janon won the game, and Henry came in last place.  I ordered the numbers on a number line, and െૠ is farthest to 
the left.  That means െૠ is the smallest of the three numbers, so Henry came in last place.  Next on the number line 
is െ૞, which is to the right of െૠ but to the left of ૙.  Farthest to the right is ૙; therefore, ૙ is the greatest of the 
three numbers.  This means Janon won the game.  

૚ ૙ െ૚ െ૛ െ૜ െ૝ െ૞ െ૟ െૠ െૢ ૛ ૜ ૝ ૡ ૠ ૟ ૞ ૚૙ െ૚૙ ૢ െૡ 
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Exercises 5–6  (6 minutes) 

 
Exercises 5–6 

For each problem, order the rational numbers from least to greatest by first reading the problem, then drawing a number 
line diagram, and finally, explaining your answer.  

5. Henry, Janon, and Clark are playing another round of the card game.  Their scores this time are as follows:   
Clark:  െ૚,  Janon:  െ૛,  and Henry:  െ૝.  Who won?  Who came in last place? െ૝, െ૛, െ૚   

Clark won the game, and Henry came in last place.  I ordered the numbers on a number line, and െ૝ is farthest to 
the left.  That means െ૝ is the smallest of the three numbers, so Henry lost.  Next on the number line is െ૛, which is 
to the right of െ૝ and to the left of െ૚.  Farthest to the right is െ૚, which is the greatest of the three negative 
numbers, so Clark won the game.  

 

6. Represent each of the following elevations using a rational number.  Then, order the numbers from least to greatest. 

Cayuga Lake   ૚૛૛ meters above sea level 

Mount Marcy   ૚, ૟૛ૢ meters above sea level 

New York Stock Exchange Vault  ૚૞. ૛૝ meters below sea level െ૚૞. ૛૝; ૚૛૛; ૚, ૟૛ૢ 

I drew a number line, and െ૚૞. ૛૝ is the only number to the left of zero, so it is the least (because as you move to 
the right, the numbers increase).  Next on the number line is ૚૛૛, which is to the right of zero.  Last on the number 
line is ૚, ૟૛ૢ, which is to the right of ૚૛૛, so ૚, ૟૛ૢ meters is the greatest elevation. 

Closing  (5 minutes):  What Is the Value of Each Number, and Which Is Larger? 

 Round 1: 3 െ1 54
 First Number:  2;  Second Number:  െ1; 2 is greater than െ1.  

 Round 2:  1 െ1
 First Number:  0; Second Number:  െ2; 0 is greater than െ2. 

   8 12 െ5 3 0
 First Number:  3.5; Second Number:  3; 3.5 is greater than 3. 

Scaffolding: 
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 Round 4:  
ଵସ െ7 8 1

 First Number:  െ7.25; Second Number:  െ7; െ7 is greater than െ7.25. 

 Round 5: 2 3 2െ3
 First Number: െ5; Second Number: 5; 5 is greater than െ5. 

 
Closing:  What Is the Value of Each Number, and Which Is Larger? 

Use your teacher’s verbal clues and this number line to determine which number is larger. 

 

 

Exit Ticket  (5 minutes) 

૚ ૙ െ૚ െ૛ െ૜ െ૝ െ૞ െ૟ െૠ െૡ ૛ ૜ ૝ ૡ ૠ ૟ ૞ 
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Lesson 7:  Ordering Integers and Other Rational Numbers 

 
Exit Ticket 
 

3 2 12 െ3 െ2 12
3 2 12െ2 12 െ3
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Exit Ticket Sample Solutions 
 
In math class, Christina and Brett are debating the relationship between two rational numbers.  Read their claims below, 
and then write an explanation of who is correct.  Use a number line model to support your answer. 

 

Christina’s Claim:  “I know that ૜ is greater than ૛ ૚૛.  So, െ૜ must be greater than െ૛ ૚૛.”  

Brett’s Claim:  “Yes, ૜ is greater than ૛ ૚૛, but when you look at their opposites, their order will be opposite.  So, that 

means െ૛ ૚૛ is greater than െ૜.” 

 

Brett is correct.  I graphed the numbers on the number line, and െ૜ is to the left of െ૛ ૚૛.  The numbers increase as you 

move to the right, so െ૛ ૚૛ is greater than െ૜. 

 
 
Problem Set Sample Solutions 

 

1. In the table below, list each set of rational numbers in order from least to greatest.  Then, list their opposites.  
Finally, list the opposites in order from least to greatest.  The first example has been completed for you. 

Rational Numbers Ordered from Least to 
Greatest 

Opposites Opposites Ordered from 
Least to Greatest െૠ. ૚,  െૠ. ૛૞ െૠ. ૛૞,  െૠ. ૚ ૠ. ૛૞,  ૠ. ૚ ૠ. ૚,  ૠ. ૛૞ ૚૝ , െ ૚૛ െ ૚૛ ,  ૚૝ 

૚૛ , െ ૚૝ െ ૚૝ ,  ૚૛ ૛,  െ૚૙ െ૚૙,  ૛ ૚૙,  െ૛ െ૛,  ૚૙ ૙,  ૜ ૚૛ ૙,  ૜ ૚૛ ૙,  െ૜ ૚૛ െ૜ ૚૛,  ૙ െ૞,  െ૞. ૟ െ૞. ૟,  െ૞ ૞. ૟,  ૞ ૞,  ૞. ૟ ૛૝ ૚૛,  ૛૝ ૛૝,  ૛૝ ૚૛ െ૛૝ ,  െ૛૝ ૚૛ െ૛૝ ૚૛,  െ૛૝ െૢૢ. ૢ,  െ૚૙૙ െ૚૙૙,  െૢૢ. ૢ ૚૙૙,  ૢૢ. ૢ ૢૢ. ૢ,  ૚૙૙ െ૙. ૙૞,  െ૙. ૞ െ૙. ૞,  െ૙. ૙૞ ૙. ૞,  ૙. ૙૞ ૙. ૙૞,  ૙. ૞ െ૙. ૠ,  ૙ െ૙. ૠ,  ૙ ૙. ૠ,  ૙ ૙,  ૙. ૠ ૚૙૙. ૙૛,  ૚૙૙. ૙૝ ૚૙૙. ૙૛,  ૚૙૙. ૙૝ െ૚૙૙. ૙૛,  െ૚૙૙. ૙૝ െ૚૙૙. ૙૝,  െ૚૙૙. ૙૛ 

 

2. For each row, what pattern do you notice between the numbers in the second and fourth columns?  Why is this so? 

For each row, the numbers in the second and fourth columns are opposites, and their order is opposite.  This is 
because on the number line, as you move to the right, numbers increase.  But as you move to the left, the numbers 
decrease.  So, when comparing ૞ and ૚૙, ૚૙ is to the right of ૞; therefore, ૚૙ is greater than ૞.  However, െ૚૙ is to 
the left of െ૞; therefore, െ૚૙ is less than െ૞. 

૙ െ૚ െ૛ െ૜ െ૝ ૚ ૛ ૝ ૜ 
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Lesson 8:  Ordering Integers and Other Rational Numbers  

 
Student Outcomes 

 
 

Lesson Notes  

Classwork 

Opening Exercise  (6 minutes) 

Solution: 

, , , , , , , , , , , , , ,  

 
 Our group began by separating the numbers into two groups:  negative numbers and positive numbers.  

Zero was not in either group, but we knew it fell in between the negative numbers and positive 
numbers. 

  

 We ordered the positive whole numbers and then took the remaining positive numbers and determined 
which two whole numbers they fell in between.   

Scaffolding: 
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 Since  is less than a whole ( ) but greater than zero, we knew the rational number was located 

between and . 

 We know that  is the same as , which is more than  but less than , so we knew the rational 

number was located between  and . 

 
 First, we started with the negative integers:  , , and .   is the least because it is farthest left 

at  units to the left of zero.  Then came , and then came , which is only  unit to the left of zero. 

 

 We know  is equivalent to , which is to the right of  or since  is closer to zero 

than .  Then, we ordered  and .  Both numbers are close to , but  is to the left of 

, and  is to the right of and to the left of   Lastly, we put our ordered group of negative 
numbers to the left of zero and our ordered group of positive numbers to the right of zero and ended up 
with 

, , , , , , , , , , , , , . 

Exercise 1  (8 minutes) 

 

 

 

 
 

Example 1  ;ϯ minutes):  Ordering Rational Numbers from Least to Greatest

 
Example 1:  Ordering Rational Numbers from Least to Greatest 

Sam has  in the bank.  He owes his friend Hank .  
He owes his sister .  Consider the three rational numbers 
related to this story of Sam’s money.  Write and order them from 
least to greatest. 

, ,  

 

Scaffolding: 
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 There is only one positive number, , so I know that  is the greatest.  I know  is farther to 

the right on the number line than ; therefore, its opposite, , will be farther to the left than 
the opposite of .  This means  is the least, and  is between  and . 

 
 The order would be reversed.  I would list the numbers so that the number that comes first is the one 

farthest to the right on the number line, and the number that comes last is the one farthest to the left 
on the number line.  The order would be  (the greatest), followed by , and then followed by 

 (the least). 

Exercises 2–4  (10 minutes) 

 
Exercises 2–4 

For each problem, list the rational numbers that relate to each situation.  Then, order them from least to greatest, and 
explain how you made your determination. 

2. During their most recent visit to the optometrist (eye doctor), Kadijsha and her sister, Beth, had their vision tested. 
Kadijsha’s vision in her left eye was , and her vision in her right eye was the opposite number.  Beth’s vision 
was  in her left eye and  in her right eye. 

, , ,  

The opposite of  is , and  is farthest right on the number line, so it is the greatest.   is the 
same distance from zero but on the other side, so it is the least number.   is to the right of , so it is 
greater than , and  is to the right of , so it is greater than .  Finally,  is the greatest. 

 

ϯ͘ There are three pieces of mail in Ms. Thomas’s mailbox:  a bill from the phone company for , a bill from the 
electric company for , and a tax refund check for .  (A bill is money that you owe, and a tax refund 
check is money that you receive.) 

, ,  

The change in Ms. Thomas’s money is represented by  due to the phone bill, and  represents the 
change in her money due to the electric bill.  Since  is farthest to the left on the number line, it is the least.  
Since  is to the right of , it comes next.  The check she has to deposit for  can be represented 
by , which is to the right of , and so it is the greatest number. 

 

4. Monica, Jack, and Destiny measured their arm lengths for an experiment in science class.  They compared their arm 
lengths to a standard length of  inches.  The listing below shows, in inches, how each student’s arm length 
compares to  inches. 

Monica:   

Jack:   

Destiny:   

, ,  

I ordered the numbers on a number line, and  was farthest to the left.  To the right of that was .  Lastly, 

 is to the right of , so  is the greatest. 
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Example 2  ;ϯ minutes):  Ordering Rational Numbers from Greatest to Least

 
Example 2:  Ordering Rational Numbers from Greatest to Least 

Jason is entering college and has opened a checking account, which he will use for college expenses.  His parents gave him 
 to deposit into the account.  Jason wrote a check for  to pay for his calculus book and a check for 

 to pay for miscellaneous school supplies.  Write the three rational numbers related to the balance in Jason’s 
checking account in order from greatest to least. 

, ,  

 

 
 There was only one positive number, , so I know that  is the greatest.  I know  is 

farther to the right on the number line than , so its opposite, , will be farther to the left 
than the opposite of .  This means  is the least, and  would be between  
and . 

Exercises 5–6  (6 minutes) 

 
Exercises 5–6 

For each problem, list the rational numbers that relate to each situation in order from greatest to least.  Explain how you 
arrived at the order. 

5. The following are the current monthly bills that Mr. McGraw must pay: 

 Cable and Internet 

 Gas and Electric 

 Cell Phone 

, ,  

Because Mr. McGraw owes the money, I represented the amount of each bill as a negative number.  Ordering them 
from greatest to least means I have to move from right to left on a number line.  Since is farthest right, it is 
the greatest.  To the left of that is , and to the left of that is , which means  is the least.   

 

6. , , ,  

, , ,  

I graphed them on the number line.  Since I needed to order them from greatest to least, I moved from right to left to 

record the order.  Farthest to the right is , so that is the greatest value.  To the left of that number is .  To the left 

of  is , and the farthest left is , so that is the least. 
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Closing  ;ϯ minutes) 

 

 , , 

 This is the correct order because it has to be exactly the opposite order since we are now moving right 
to left on the number line, when originally we moved left to right. 

 

 Using a number line helps us order numbers because when numbers are placed on a number line, they 
are placed in order. 

 

Exit Ticket  (6 minutes) 

Lesson Summary 

When we order rational numbers, their opposites are in the opposite order.  For example, if  is greater than ,  
is less than . 
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Lesson 8:  Ordering Integers and Other Rational Numbers 

 
Exit Ticket 
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Exit Ticket Sample Solutions 
 
Order the following set of rational numbers from least to greatest, and explain how you determined the order.

, , , , , , , , ,  

 

, , , , , , , , ,  

I drew a number line and started at zero.  I located the positive numbers to the right and their opposites (the negative 

numbers) to the left of zero.  The positive integers listed in order from left to right are , , , .  And since  is equal to 

, I know that it is  more than  but less than .  Therefore, I arrived at , , , , , .  Next, I ordered the negative 

numbers.  Since  and  are the opposites of and , they are  unit and  units from zero but to the left of zero.  And 

 is even farther left, since it is  units to the left of zero.  The smallest number is farthest to the left, so I arrived at 

the following order:  , , , , , , , , , . 

 
 
Problem Set Sample Solutions 

 

1.  

a. In the table below, list each set of rational numbers from greatest to least.  Then, in the appropriate column, 
state which number was farthest right and which number was farthest left on the number line. 

Column 1 Column 2 �ŽůƵŵŶ�ϯ Column 4 

Rational Numbers 
Ordered from Greatest 

to Least 
Farthest Right on the 

Number Line 
Farthest Left on the 

Number Line 

,   ,    

,   

,  ,  

,  ,  

,  ,     

,  ,    

,  ,   ,  ,     

,   ,    

, ,  , ,    

,   ,     
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b. For each row, describe the relationship between the number in Column ϯ and its order in Column 2.  Why is 
this? 

The number in Column 3 is the first number listed in Column 2.  Since it is farthest right on the number line, it 
will be the greatest; therefore, it comes first when ordering the numbers from greatest to least. 

 

c. For each row, describe the relationship between the number in Column 4 and its order in Column 2.  Why is 
this? 

The number in Column 4 is the last number listed in Column 2.  Since it is farthest left on the number line, it 
will be the smallest; therefore, it comes last when ordering the numbers from greatest to least. 

 

2. If two rational numbers, and , are ordered such that is less than , then what must be true about the order for 
their opposites:   and ?   

The order will be reversed for the opposites, which means is greater than . 

 

ϯ͘ Read each statement, and then write a statement relating the opposites of each of the given numbers: 

a.  is greater than . 

 is less than . 

 

b.  is greater than . 

is less than . 

 

c. is less than . 

 is greater than . 

 

4. Order the following from least to greatest:  ,  , , , . 

, , , ,  

 

5. Order the following from greatest to least:  , , , , . 

, , , ,  
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Lesson 9:  Comparing Integers and Other Rational Numbers  

 
Student Outcomes 

 

 

 

Lesson Notes 

Classwork 

Example 1  ;ϯ minutes):  Interpreting Number Line Models to Compare Numbers  

 

 
Example 1:  Interpreting Number Line Models to Compare Numbers 

 

 

 

Answers may vary.  Every August, the Boy Scouts go on an -day -mile hike.  At the halfway point (  miles into the 
hike), there is a check-in station for Scouts to check in and register.  Thomas and Evan are Scouts in  different hiking 
groups.  By Wednesday morning, Evan’s group has miles to go before it reaches the check-in station, and Thomas’s 
group is miles beyond the station.  Zero on the number line represents the check-in station. 
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Exercise 1  (7 minutes) 

Exercise 1 

1. Create a real-world situation that relates to the points shown in the number line model.  Be sure to describe the
relationship between the values of the two points and how it relates to their order on the number line. 

Answers will vary. 

Alvin lives in Canada and is recording the outside temperature each night before he goes to bed.  On 
Monday night, he recorded a temperature of  degrees Celsius.  On Tuesday night, he recorded a 
temperature of  degree Celsius.  Tuesday night’s temperature was colder than Monday night’s 
temperature.   is less than , so the associated point is below  on a vertical number line. 

Example 2  (10 minutes)

 

 
 

 

  

 The blue submarine is farther below sea level than the red submarine because  is to the left of 
 on the number line; it is less than . 

Scaffolding: 
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Exercises 2–8  (15 minutes) 

Exercises 2–8 

For each problem, determine if you agree or disagree with the representation.  Then, defend your stance by citing specific 
details in your writing. 

2. Felicia needs to write a story problem that relates to the order in which the numbers  and  are represented
on a number line.  She writes the following: 

“During a recent football game, our team lost yards on two different plays, one occurring in the first quarter of the 
game   and�the�second occuring in the third quarter of the game.  We lost �  yards on the play in the first quarter. 
During�the  play in the third quarter, our quarterback was sacked for a � -yard   loss. On the number  line, I
represented this situation by first locating � .  I located the point by moving �  units to the left of zero.  Then, I 
graphed the second point by moving  units to the left of .” 

Agree.   is less than �  since  is to the left of �  on the number line.  Since both numbers are negative, 
they indicate the team lost yards on both football plays, but they lost more yards on the second play. 

ϯ͘ Manuel looks at a number line diagram that has the points  and  graphed.  He writes the following related
story:  

“I borrowed  cents from my friend, Lester.  I borrowed  cents from my friend, Calvin.  I owe Lester less than I 
owe Calvin.” 

Agree.  is equivalent to  and  is equivalent to .  and  both show that he owes 
money.  But  is farther to the right on a number line, so Manuel does not owe Lester as much as he owes 
Calvin. 

4. Henry located  and  on a number line.  He wrote the following related story: 

“In gym class, both Jerry and I ran for  minutes.  Jerry ran  miles, and I ran  miles.  I ran a farther distance.” 

Disagree.   is greater than  since  is equivalent to .  On the number line, the point associated with 
 is to the right of .  Jerry ran a farther distance.

5. Sam looked at two points that were graphed on a vertical number line.  He saw the points  and .  He wrote
the following description: 

“I am looking at a vertical number line that shows the location of two specific points.  The first point is a negative 
number, so it is below zero.  The second point is a positive number, so it is above zero.  The negative number is .

The positive number is  unit more than the negative number.” 

Disagree.  Sam was right when he said the negative number is below zero and the positive number is above zero.

But  is  units above zero, and  is  units below zero.  So, altogether, that means the positive number is  
units more than .

Scaffolding: 
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6. Claire draws a vertical number line diagram and graphs two points:   and .  She writes the following related
story: 

“These two locations represent different elevations.  One location is  feet above sea level, and one location is feet below sea level.  On a number line,  feet above sea level is represented by graphing a point at , and  
feet below sea level is represented by graphing a point at .”

Agree.  Zero in this case represents sea level.  Both locations are  feet from zero but in opposite directions, so they
are graphed on the number line at  and .

7. Mrs. Kimble, the sixth-grade math teacher, asked the class to describe the relationship between two points on the 
number line, .  and . , and to create a real-world scenario.  Jackson writes the following story: 

“Two friends, Jackie and Jennie, each brought money to the fair.  Jackie brought more than Jennie.  Jackie brought $ . , and Jennie brought $ . .  Since .  has more digits than . , it would come after .  on the number
line, or to the right, so it is a greater value.” 

Disagree.  Jackson is wrong by saying that .  is to the right of .  on the number line.  .  is the same as . ,
and it is greater than . .  When I count by hundredths starting at . , I would say . , . , . , . , and 
then . .  So, .  is greater than . , and the associated point falls to the right of the point associated with .  on the number line.

8. Justine graphs the points associated with the following numbers on a vertical number line:  , , and .  She
then writes the following real-world scenario: 

“The nurse measured the height of three sixth-grade students and compared their heights to the height of a typical 
sixth grader.  Two of the students’ heights are below the typical height, and one is above the typical height.  The 
point whose coordinate is  represents the student who has a height that is  inch above the typical height.  Given

this information, Justine determined that the student represented by the point associated with  is the shortest 
of the three students.” 

Disagree.  Justine was wrong when she said the point  represents the shortest of the three students.  If zero 

stands for no change from the typical height, then the point associated with  is farther below zero than the

point associated with .  The greatest value is positive .  Positive  represents the tallest person.  The shortest 

person is represented by  .

Closing  (4 minutes) 

 You can locate and graph the numbers on the number line to determine their order.  If you use a 
vertical number line, their order is the same as it is on a horizontal number line, but instead of moving 
from left to right to go from least to greatest, you move from bottom to top.  To determine the order of 
a set of numbers, the number that is farthest left (or farthest down on a vertical number line) is the 
smallest value.  As you move right (or toward the top on a vertical number line), the numbers increase 
in value.  So, the greatest number is graphed farthest right on a number line (or the highest one on a 
vertical number line).

 The number associated with the point on the right is greater than the number associated with the point 
on the left. 

 A STORY OF RATIOS

82

©2018 Great Minds ®. eureka-math.org



 6ͻϯLesson 9 

Lesson 9: 
 

 

 Whichever number is graphed farthest to the left (or below) is the smaller number.  In this example, 

 would be graphed to the left of , so it is the smaller number.  You can compare the numbers 
to make sure they are graphed correctly by either representing them both as a decimal or both as a 

fraction.   is halfway between  and .  So, if I divide the space into tenths, the associated point 

would be at  since .  When I graph , it would be  closer to , so it would be 

to the right of This means  is larger than .

Exit Ticket  (6 minutes) 
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Lesson 9:  Comparing Integers and Other Rational Numbers 

 
Exit Ticket 
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Exit Ticket Sample Solutions 
 

1. Interpret the number line diagram shown below, and write a statement about the temperature for Tuesday 
compared to Monday at 11:00 p.m.  

 

At 11:00 p.m. on Monday, the temperature was 
about  degrees Fahrenheit, but at 11:00 p.m. 
on Tuesday, it was  degrees Fahrenheit.  
Tuesday’s temperature of degrees is below 
zero, but  degrees is above zero.  It was much 
warmer on Monday at 11:00 p.m. than on 
Tuesday at that time. 

 

 

 

 

2. If the temperature at 11:00 p.m. on Wednesday is warmer than Tuesday’s temperature but still below zero, what is 
a possible value for the temperature at 11:00 p.m. Wednesday?  

Answers will vary but must be between  and .  A possible temperature for Wednesday at 11:00 p.m. is  
degrees Fahrenheit because  is less than zero and greater than . 

 
 
Problem Set Sample Solutions 

 
Write a story related to the points shown in each graph.  Be sure to include a statement relating the numbers graphed on 
the number line to their order. 

1. 

 

Answers will vary.  Marcy earned no bonus points on her first math quiz.  She earned  bonus points on her second 
math quiz.  Zero represents earning no bonus points, and  represents earning  bonus points.  Zero is graphed to 
the left of  on the number line.  Zero is less than . 

 

2. 

 

 

Answers will vary.  My uncle’s investment lost  in May.  In June, the investment gained .  
The situation is represented by the points  and  on the vertical number line.  Negative 

is below zero, and  is above zero.  is less than . 

 

 

Monday’s Temperature ( ) at 11:00 p.m. 

Tuesday’s Temperature ( ) at 11:00 p.m. 
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ϯ͘ 

 

Answers will vary.  I gave my sister  last week.  This week, I gave her .  The points  and  
represent the change to my money supply.  We know that  is to the left of  on the number line; 
therefore,  is greater than . 

 

4. 

 

Answers will vary.  A fish is swimming feet below the water’s surface.  A turtle is swimming feet below the 
water’s surface.  We know that  is to the left of  on the number line.  This means is less than . 

 

5. 

 

Answers will vary.  I spent  on a CD last month.  I earned  in allowance last month.   and  represent the 
changes to my money last month.   is to the left of  on a number line.   is  units farther away from zero than 

, which means that I spent  more on the CD than I made in allowance.  

 

6. 

 

Answers will vary.  Skip, Mark, and Angelo were standing in line in gym class.  Skip was the third person behind 
Mark.  Angelo was the first person ahead of Mark.  If Mark represents zero on the number line, then Skip is 
associated with the point at , and Angelo is associated with the point at .   is  unit to the right of zero, and  
is  units to the left of zero.   is less than . 

 

7. 

 

Answers will vary.  I rode my bike  miles on Saturday and  miles on Sunday.  On a vertical number 

line, and  are both associated with points above zero, but  is above .  This means that  is 

greater than . 
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Activity Cards—Page 1  
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Activity Cards—Page 2 
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Lesson 10: 

 

Lesson 10:  Writing and Interpreting Inequality Statements 

Involving Rational Numbers  

 
Student Outcomes 

 
 

Lesson Notes  

Classwork 

Opening Exercise  ;ϯ minutes) 

 
Opening Exercise 

“The amount of money I have in my pocket is less than  but greater than .” 

a. One possible value for the amount of money in my pocket is     . 

 

b. Write an inequality statement comparing the possible value of the money in my pocket to . 

 

 

c. Write an inequality statement comparing the possible value of the money in my pocket to . 

 

 

Discussion  (5 minutes) 

 

Scaffolding: 
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 and  

 and  

 
 There are no integer solutions because there are no integers between and because they are 

consecutive integers. 

 

 We are talking about money, so all possible answers should be rational numbers that terminate at the 
hundredths place.  There are more possible answers between  and , but they would not be accurate 
in this situation. 

 
 Yes.   

Exercises 1–4  (4 minutes)  

 
Exercises 1–4 

1. Graph your answer from the Opening Exercise part (a) on the number line below.   

 

2. Also, graph the points associated with  and  on the number line. 

 

ϯ͘ Explain in words how the location of the three numbers on the number line supports the inequality statements you 
wrote in the Opening Exercise parts (b) and (c). 

The numbers are ordered from least to greatest when I look at the number line from left to right.  So,  is less than 
, and  is less than . 

 

4. Write one inequality statement that shows the relationship among all three numbers. 
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Example 1  (4 minutes):  Writing Inequality Statements Involving Rational Numbers

 
Example 1:  Writing Inequality Statements Involving Rational Numbers 

Write one inequality statement to show the relationship among the following shoe sizes:  , , and .  

a. From least to greatest:   

 

 

b. From greatest to least: 

 

 

Example 2  (4 minutes):  Interpreting Data and Writing Inequality Statements

 
Example 2:  Interpreting Data and Writing Inequality Statements 

Mary is comparing the rainfall totals for May, June, and July.  The data is reflected in the table below.  Fill in the blanks 
below to create inequality statements that compare the Changes in Total Rainfall for each month (the right-most column 
of the table). 

Month 
This Year’s Total Rainfall 

(in inches) 
Last Year’s Total Rainfall 

(in inches) 

Change in Total Rainfall 
from Last Year to This Year 

(in inches) 

May    

June    

July    

 

Write one inequality to order the Changes in Total Rainfall:         

 From least to greatest From greatest to least 

 

In this case, does the greatest number indicate the greatest change in rainfall?  Explain. 

No.  In this situation, the greatest change is for the month of May since the average total rainfall went down from last 
year by  inches, but the greatest number in the inequality statement is . 
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Exercises 5–8  (8 minutes) 

 
Exercises 5–8 

5. Mark’s favorite football team lost yards on two back-to-back plays.  They lost  yards on the first play.  They lost  
yard on the second play.  Write an inequality statement using integers to compare the forward progress made on 
each play.   

 

 

6. Sierra had to pay the school for two textbooks that she lost.  One textbook cost , and the other cost .  Her 
mother wrote two separate checks, one for each expense.  Write two integers that represent the change to her 
mother’s checking account balance.  Then, write an inequality statement that shows the relationship between these 
two numbers. 

and ;  

 

7. Jason ordered the numbers , , and  from least to greatest by writing the following statement:  
 

Is this a true statement?  Explain.   

No, it is not a true statement because , so the opposites of these numbers are in the opposite order.  
The order should be . 

 

8. Write a real-world situation that is represented by the following inequality:  .  Explain the position of the 
numbers on a number line.   

The coldest temperature in January was  degrees Fahrenheit, and the warmest temperature was  degrees 
Fahrenheit.  Since the point associated with  is above zero on a vertical number line and  is below zero, we 
know that  is greater than .  This means that  degrees Fahrenheit is warmer than  degrees Fahrenheit. 

Sprint  (5 minutes):  Writing Inequalities 

 

.   

Exercise 9  (4 minutes):  A Closer Look at the Sprint 
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Exercise 9:  A Closer Look at the Sprint 

9. Look at the following two examples from the Sprint. 

 

 
                    

 
 

 
                   

 
 

 

a. Fill in the numbers in the correct order. 

 and  

 

b. Explain how the position of the numbers on the number line supports the inequality statements you created. 

 is the farthest left on the number line, so it is the least value.   is farthest right, so it is the greatest value, 

and  is in between. 

 

c. Create a new pair of greater than and less than inequality statements using three other rational numbers. 

Answers will vary.   and  

Closing  ;ϯ minutes) 

 

 First, I would order the numbers, either from least to greatest or greatest to least. 

 
 For example, if the numbers are , , and , you can either write  or . 

 

 The first number must be associated with a point to the left of the second number on a horizontal 
number line.  The first number must be associated with a point below the second number on a vertical 
number line. 

Exit Ticket  (5 minutes) 
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Lesson 10:  Writing and Interpreting Inequality Statements 

Involving Rational Numbers   

 
Exit Ticket 
 

Name 
Number of Hours 

(usually slept each night) 
Compared to  Hours 
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Exit Ticket Sample Solutions 
 
Kendra collected data for her science project.  She surveyed people asking them how many hours they sleep during a 
typical night.  The chart below shows how each person’s response compares to  hours (which is the answer she expected 
most people to say). 

Name 
Number of Hours 

(usually slept each night) 
Compared to  Hours 

Frankie 

Mr. Fields 

Karla 

Louis 

Tiffany   

a. Plot and label each of the numbers in the right-most column of the table above on the number line below. 

 

 

b. List the numbers from least to greatest.   

, , , ,  

 

c. Using your answer from part (b) and inequality symbols, write one statement that shows the relationship 
among all the numbers. 

 or  

 
 
Problem Set Sample Solutions 

 
For each of the relationships described below, write an inequality that relates the rational numbers.  

1. Seven feet below sea level is farther below sea level than  feet below sea level. 

 

 

2. Sixteen degrees Celsius is warmer than zero degrees Celsius. 

 

 

ϯ͘ Three and one-half yards of fabric is less than five and one-half yards of fabric. 
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4. A loss of  in the stock market is worse than a gain of  in the stock market. 

 

 

5. A test score of  is worse than a test score of , and a test score of  is worse than a test score of . 

 

 

6. In December, the total snowfall was  inches, which is more than the total snowfall in October and November, 
which was  inches and  inches, respectively. 

 

 

For each of the following, use the information given by the inequality to describe the relative position of the numbers on 
a horizontal number line. 

7.  

 is to the left of , or  is to the right of  

 

8.  

 is to the right of  or  is to the left of . 

 

9.  

 is to the left of zero and zero is to the left of , or  is to the right of zero and zero is to the right of . 

 

10.  

is to the right of , or  is to the left of . 

 

11.  

 is to the left of  and  is to the left of , or is to the right of  and  is to the right of 
. 

 

Fill in the blanks with numbers that correctly complete each of the statements. 

12. Three integers between  and     

 

ϭϯ͘ Three rational numbers between  and     Other answers are possible. 

 

14. Three rational numbers between  and     Other answers are possible. 

 

15. Three integers between  and     
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Rational Numbers:  Inequality Statements—Round 1  
Directions:
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Lesson 10: 

 

Rational Numbers:  Inequality Statements—Round 1 [KEY] 
Directions:
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Rational Numbers:  Inequality Statements—Round 2  
Directions:
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Rational Numbers:  Inequality Statements—Round 2 [KEY] 
Directions:
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Lesson 11:  Absolute Value—Magnitude and Distance 

 
Student Outcomes 

 
 

Classwork 

Opening Exercise  (4 minutes) 

 
Opening Exercise 

 

 

 

  and  ,  and ,  and . 

 
 They are opposites. 

 
 Both numbers in each pair are the same distance from zero. 

Discussion  (ϯ minutes) 

 
absolute value

 absolute value

 
 The absolute value of  is  because it is  units from zero. 

 
 The absolute value of  is also  because it is also  units from zero. 

 

                     

Scaffolding: 
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  also has an absolute value of  because  and  are opposites, so they have the same absolute 

value. 

 
 

Example 1  ;ϯ minutes):  The Absolute Value of a Number  

 
Example 1:  The Absolute Value of a Number 

The absolute value of ten is written as .  On the number line, count the number of units from  to .  How many 
units is  from ? 

 

 

 
What other number has an absolute value of ?  Why? 

 because is  units from zero and and  are opposites. 

 

 

 

Exercises 1–ϯ  (4 minutes) 

 
Exercises 1–ϯ� 

Complete the following chart. 

 

Number 
Absolute 

Value Number Line Diagram 

Different 
Number with 

the Same 
Absolute Value 

1.   
 

 

2.   
 

 

ϯ͘   
 

 

 

                    

                    

                    

                     

          

The absolute value of a number is the distance between the number and zero on the number line. 
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Example 2  ;ϯ minutes):  Using Absolute Value to Find Magnitude  

 
Example 2:  Using Absolute Value to Find Magnitude 

Mrs. Owens received a call from her bank because she had a checkbook balance of .  What was the magnitude of 
the amount overdrawn? 

 Mrs. Owens overdrew her checking account by . 

Exercises 4–8  (6 minutes) 
 
Exercises 4–8  

For each scenario below, use absolute value to determine the magnitude of each quantity. 

4. Maria was sick with the flu, and her weight change as a result of it is represented by  pounds.  How much weight 
did Maria lose? 

 Maria lost  pounds. 

 

5. Jeffrey owes his friend .  How much is Jeffrey’s debt? 

 Jeffrey has a  debt.  

 

6. The elevation of Niagara Falls, which is located between Lake Erie and Lake Ontario, is  feet.  How far is this 
above sea level? 

 It is  feet above sea level.  

 

7. How far below zero is  degrees Celsius? 

  is  degrees below zero.  

 

8. Frank received a monthly statement for his college savings account.  It listed a deposit of  as .  It 
listed a withdrawal of  as .  The statement showed an overall ending balance of .  How much 
money did Frank add to his account that month?  How much did he take out?  What is the total amount Frank has 
saved for college? 

 Frank added  to his account.  

 Frank took  out of his account.  

 The total amount of Frank’s savings for college is . 

 

The magnitude of a measurement is the absolute value of its measure. 
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Exercises 9–19  (ϭϯ minutes) 

 
Exercises 9–19 

9. Meg is playing a card game with her friend, Iona.  The cards have positive and negative numbers printed on them.  
Meg exclaims:  “The absolute value of the number on my card equals .”  What is the number on Meg’s card? 

 or   

Meg either has  or  on her card. 

 

10. List a positive and negative number whose absolute value is greater than .  Justify your answer using the number 
line. 

Answers may vary.   and ;  and .  On a number line, the distance from zero to  is  
units.  So, the absolute value of  is .  The number  is to the right of  on the number line, so  is greater than .  
The distance from zero to  on a number line is  units, so the absolute value of  is .  Since  is to the right of  on 
the number line,  is greater than . 

 

11. Which of the following situations can be represented by the absolute value of ?  Check all that apply. 

   The temperature is  degrees below zero.  Express this as an integer. 

 X  Determine the size of Harold’s debt if he owes . 

 X  Determine how far  is from zero on a number line. 

 X   degrees is how many degrees above zero? 

 

12. Julia used absolute value to find the distance between  and  on a number line.  She then wrote a similar 
statement to represent the distance between  and .  Below is her work.  Is it correct?  Explain. 

 and  

No.  The distance is  units whether you go from  to  or  to .  So, the absolute value of  should also be , 
but Julia said it was . 

 

ϭϯ͘ Use absolute value to represent the amount, in dollars, of a  profit. 

 

 

14. Judy lost  pounds.  Use absolute value to represent the number of pounds Judy lost. 

 

 

15. In math class, Carl and Angela are debating about integers and absolute value.  Carl said two integers can have the 
same absolute value, and Angela said one integer can have two absolute values.  Who is right?  Defend your answer. 

Carl is right.  An integer and its opposite are the same distance from zero.  So, they have the same absolute values 
because absolute value is the distance between the number and zero. 

 

 

 A STORY OF RATIOS

104

©2018 Great Minds ®. eureka-math.org



 6ͻϯLesson 11 

Lesson 11: 
 

16. Jamie told his math teacher:  “Give me any absolute value, and I can tell you two numbers that have that absolute 
value.”  Is Jamie correct?  For any given absolute value, will there always be two numbers that have that absolute 
value? 

No, Jamie is not correct because zero is its own opposite.  Only one number has an absolute value of , and that 
would be . 

 

17. Use a number line to show why a number and its opposite have the same absolute value.  

A number and its opposite are the same distance from zero but on opposite sides.  An example is  and .  These 
numbers are both  units from zero.  Their distance is the same, so they have the same absolute value, . 

 
 

18. A bank teller assisted two customers with transactions.  One customer made a  withdrawal from a savings 
account.  The other customer made a  deposit.  Use absolute value to show the size of each transaction.  Which 
transaction involved more money? 

 and .  The  withdrawal involved more money. 

 

19. Which is farther from zero:   or ?  Use absolute value to defend your answer. 

The number that is farther from  is .  This is because  and .  Absolute value is a 
number’s distance from zero.  I compared the absolute value of each number to determine which was farther from 

zero.  The absolute value of  is .  The absolute value of  is .  We know that  is greater than .  

Therefore,  is farther from zero than .  

Closing  ;ϯ minutes) 

 

 The numbers are opposites. 

 
 No.  Absolute value is the distance a number is from zero.  If you count the number of units from zero to 

the number, the number of units is its absolute value.  You could be on the right or left side of zero, but 
the number of units you count represents the distance or absolute value, and that will always be a 
positive number. 

 
 Absolute value represents magnitude.  This means that  degrees is  units below zero. 

Exit Ticket  (6 minutes) 
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Lesson 11:  Absolute Value—Magnitude and Distance 

 
Exit Ticket 
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Exit Ticket Sample Solutions 
 
Jessie and his family drove up to a picnic area on a mountain.  In the morning, they followed a trail that led to the 
mountain summit, which was feet above the picnic area.  They then returned to the picnic area for lunch.  After 
lunch, they hiked on a trail that led to the mountain overlook, which was  feet below the picnic area. 

a. Locate and label the elevation of the mountain summit and mountain overlook on 
a vertical number line.  The picnic area represents zero.  Write a rational number to 
represent each location.  

 

Picnic area:    

 

Mountain summit:    

 

Mountain overlook:    

 

b. Use absolute value to represent the distance on the number line of each location 
from the picnic area. 

 

Distance from the picnic area to the mountain summit:    

 

Distance from the picnic area to the mountain overlook:    

 

c. What is the distance between the elevations of the summit and overlook?  Use absolute value and your 
number line from part (a) to explain your answer. 

Summit to picnic area and picnic area to overlook:   

There are  units from zero to  on the number line. 

There are  units from zero to  on the number line. 

Altogether, that equals  units, which represents the distance on the number line between the two 
elevations.  Therefore, the difference in elevations is  feet. 

 
 
Problem Set Sample Solutions 

 
For each of the following two quantities in Problems 1–4, which has the greater magnitude?  (Use absolute value to 
defend your answers.) 

1.  dollars and  dollars 

  , so  dollars has the greater magnitude. 

 

2.  feet and  feet 

  , so  feet has the greater magnitude. 

 

 

 

 

 

 

(Summit) 

(Overlook) 
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ϯ͘  pounds and  pounds 

            , so pounds has the greater magnitude. 

 

4. degrees and degrees 

                     , so  degrees has the greater magnitude. 

 

For Problems 5–7, answer true or false.  If false, explain why. 

5. The absolute value of a negative number will always be a positive number. 

True 

 

6. The absolute value of any number will always be a positive number. 

False.  Zero is the exception since the absolute value of zero is zero, and zero is not positive. 

 

7. Positive numbers will always have a higher absolute value than negative numbers. 

False.  A number and its opposite have the same absolute value. 

 

8. Write a word problem whose solution is . 

Answers will vary.  Kelli flew a kite  feet above the ground.  Determine the distance between the kite and the 
ground. 

 

9. Write a word problem whose solution is . 

Answers will vary.  Paul dug a hole in his yard  inches deep to prepare for an in-ground swimming pool.  
Determine the distance between the ground and the bottom of the hole that Paul dug. 

 

10. Look at the bank account transactions listed below, and determine which has the greatest impact on the account 
balance.  Explain. 

a. A withdrawal of  

b. A deposit of  

c. A withdrawal of  

     

, so a withdrawal of  has the greatest impact on the account balance. 
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 6ͻϯLesson 12 

Lesson 12:  The Relationship Between Absolute Value and 

Order 

 
Student Outcomes 

 
 
 

Lesson Notes 

Classwork 

Opening Exercise  (5 minutes) 

 
Opening Exercise 

Record your integer values in order from least to greatest in the space below. 

Sample answer:  , , ,  ,  , , , , ,  

 
 The integers are in the same order in which they would be found located from left (or bottom) to right 

(or top) on the number line. 
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Example 1  (8 minutes):  Comparing Order of Integers to the Order of Their Absolute Values  

 
Example 1:  Comparing Order of Integers to the Order of Their Absolute Values 

Write an inequality statement relating the ordered integers from the Opening Exercise.  Below each integer, write its 
absolute value. 

Sample answer:  

 

 
 No.  The absolute values of the positive integers listed to the right of zero 

are still in ascending order, but the absolute values of the negative 
integers listed to the left of zero are now in descending order. 

 
Circle the absolute values that are in increasing numerical order and their corresponding integers.  Describe the circled 
values. 

 

 

The circled integers are all positive values except zero.  The positive integers and their absolute values have the same 
order. 

 
Rewrite the integers that are not circled in the space below.  How do these integers differ from the ones you circled? 

, , , ,  

They are all negative integers. 

 
Rewrite the negative integers in ascending order and their absolute values in ascending order below them. 

 

 

 
Describe how the order of the absolute values compares to the order of the negative integers. 

The orders of the negative integers and their corresponding absolute values are opposite. 

Example 2  (8 minutes):  The Order of Negative Integers and Their Absolute Values  

 

 

Scaffolding: 

ascending
descending
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Example 2:  The Order of Negative Integers and Their Absolute Values 

Draw arrows starting at the dashed line (zero) to represent each of the integers shown on the number line below.  The 
arrows that correspond with  and  have been modeled for you. 

 

 

 
  and  because, of the integers shown, they are farthest from zero on the number line. 

 
  and  because, of the integers shown, they are closest to zero on the number line. 

 
 The length of such an arrow would be  so we could not see the arrow.  We could call it an arrow with 

zero length, but we could not draw it. 

 
 They all start at zero on the number line because  is the reference point for all numbers on the number 

line. 

 
 All arrows do not point in the same direction because some integers have opposite signs.  The lengths 

of the arrows get shorter as you approach zero from the left or from the right, which means the 
absolute values decrease as you approach zero from the left or the right. 

 
As you approach zero from the left on the number line, the integers  increase , but the absolute values of those 
integers  decrease .  This means that the order of negative integers is  opposite  the order of their absolute 
values. 
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Discussion  (2 minutes) 

 

 Alec, Benny, and Charlotte have cafeteria charge account balances of , and  dollars, 
respectively.  The number that represents Alec’s cafeteria charge account balance is the greatest 
because he is the least in debt.  Alec owes the least amount of money and is the closest to having a 
positive balance.  His balance of  dollars is farthest right on the number line of the three balances. 

 

Exercise 1  (5 minutes)  

 
Exercise 1 

Complete the steps below to order these numbers: 

 

a. Separate the set of numbers into positive rational numbers, negative rational numbers, and zero in the top 
cells below (order does not matter). 

 

b. Write the absolute values of the rational numbers (order does not matter) in the bottom cells below. 

 

c. Order each subset of absolute values from least to greatest.  

 

d. Order each subset of rational numbers from least to greatest. 

Absolute Values 

 

 

Absolute Values 

 

 

Positive Rational Numbers 

 

 

Negative Rational Numbers   

 

 

Zero 

 
 
 

,    ,    ,   ,   ,    ,   ,     ,    ,    

,  ,   ,   ,   ,    ,   ,     ,    ,    
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e. Order the whole given set of rational numbers from least to greatest. 

Exercise 2  (8 minutes) 

 
Exercise 2 

a. Find a set of four integers such that their order and the order of their absolute values are the same. 

Answers will vary.  An example follows:  , , ,  

 

b. Find a set of four integers such that their order and the order of their absolute values are opposite. 

Answers will vary.  An example follows:  , , ,  

 

c. Find a set of four non-integer rational numbers such that their order and the order of their absolute values 
are the same. 

Answers will vary.  An example follows:  , , ,   

 

d. Find a set of four non-integer rational numbers such that their order and the order of their absolute values 
are opposite. 

Answers will vary.  An example follows:  , , ,  

 

e. Order all of your numbers from parts (a)–(d) in the space below.  This means you should be ordering  
numbers from least to greatest. 

Answers will vary.  An example follows: 

, , , , , , , , ,  , , , , , ,  

Closing  (4 minutes) 

 

 

 It is not possible to determine the order of the rational numbers because we do not know the signs of 
the rational numbers.  

 

 

 

,    ,    ,    ,    ,    ,    ,    ,    ,    ,    ,     
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 If the original numbers are all positive, we are able to order the rational numbers because we know 
their signs.  The order of the original numbers will be the same as the order of their absolute values. 

 

 If the original numbers are all negative, we are able to order the rational numbers because we know 
their signs.  The order of the original numbers will be the opposite order of their absolute values. 

 

Exit Ticket  (5 minutes) 

Lesson Summary 

The absolute values of positive numbers always have the same order as the positive numbers themselves.  Negative 
numbers, however, have exactly the opposite order as their absolute values.  The absolute values of numbers on 
the number line increase as you move away from zero in either direction. 
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Lesson 12:  The Relationship Between Absolute Value and Order 

 
Exit Ticket 
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Exit Ticket Sample Solutions 
 

1. Bethany writes a set of rational numbers in increasing order.  Her teacher asks her to write the absolute values of 
these numbers in increasing order.  When her teacher checks Bethany’s work, she is pleased to see that Bethany has 
not changed the order of her numbers.  Why is this? 

All of Bethany’s rational numbers are positive or .  The positive rational numbers have the same order as their 
absolute values.  If any of Bethany’s rational numbers are negative, then the order would be different. 

 

2. Mason was ordering the following rational numbers in math class:  , ,  . 

a. Order the numbers from least to greatest. 

, ,  

 

b. List the order of their absolute values from least to greatest. 

, ,  

 

c. Explain why the orderings in parts (a) and (b) are different. 

Since these are all negative numbers, when I ordered them from least to greatest, the one farthest away from 
zero (farthest to the left on the number line) came first.  This number is .  Absolute value is the numbers’ 
distance from zero, and so the number farthest away from zero has the greatest absolute value, so  will be 
greatest in the list of absolute values, and so on. 

 
 
Problem Set Sample Solutions 

 

1. Micah and Joel each have a set of five rational numbers.  Although their sets are not the same, their sets of numbers 
have absolute values that are the same.  Show an example of what Micah and Joel could have for numbers.  Give 
the sets in order and the absolute values in order. 

Examples may vary.  If Micah had , , , , , then his order of absolute values would be the same:  , ,  ,  ,  
.  If Joel had the numbers , , ,  , , then his order of absolute values would also be , , , , . 

 

Enrichment Extension:  Show an example where Micah and Joel both have positive and negative numbers. 

If Micah had the numbers:  , , , , , his order of absolute values would be , , , , .  If Joel had the 
numbers , , , , , then the order of his absolute values would also be , , , , . 
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2. For each pair of rational numbers below, place each number in the Venn diagram based on how it compares to the 
other.  

a. ,  

b. ,   

c. ,  

d. ,  

e. ,   

f. ,  

g. ,   

None of the Above 

Is the Greater 
Number 

Has a Greater 
Absolute Value Is the Greater 

Number and Also 
the Greater Absolute 

Value 
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>ĞƐƐŽŶ�ϭϯ:  Statements of Order in the Real World 

 
Student Outcomes 

 

Classwork 

Opening Exercise  (4 minutes) 

 
Opening Exercise 

A radio disc jockey reports that the temperature outside his studio has changed  degrees since he came on the air this 
morning.  Discuss with your group what listeners can conclude from this report. 

The report is not specific enough to be conclusive because  degrees of change could mean an increase or a decrease in 
temperature.  A listener might assume the report says an increase in temperature; however, the word “changed” is not 
specific enough to conclude a positive or negative change. 

 
 Using the words “increased” or “decreased” instead of “changed” would be much more informative. 

 debt, credit, increase,  decrease

Example 1  (4 minutes):  Ordering Numbers in the Real World  

 
Example 1:  Ordering Numbers in the Real World 

A  credit and a  charge appear similar, yet they are very different. 

Describe what is similar about the two transactions. 

The transactions look similar because they are described using the same number.  Both transactions have the same 
magnitude (or absolute value) and, therefore, result in a change of  to an account balance. 

 

 

Scaffolding: 
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How do the two transactions differ? 

The credit would cause an increase to an account balance and, therefore, should be represented by , while the charge 
would instead decrease an account balance and should be represented by .  The two transactions represent changes 
that are opposites.  

Exercises 1–4  (22 minutes) 

 
Exercises  

1. Scientists are studying temperatures and weather patterns in the Northern Hemisphere.  They recorded 
temperatures (in degrees Celsius) in the table below as reported in emails from various participants.  Represent 
each reported temperature using a rational number.  Order the rational numbers from least to greatest.  Explain 
why the rational numbers that you chose appropriately represent the given temperatures. 

Temperatures 
as Reported 

 below 
zero   

 below 
zero  

 above 
zero 

 below 
zero  

Temperature 
         

 

The words “below zero” refer to negative numbers because they are located below zero on a vertical number line. 
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2. Jami’s bank account statement shows the transactions below.  Represent each transaction as a rational number 
describing how it changes Jami’s account balance.  Then, order the rational numbers from greatest to least.  Explain 
why the rational numbers that you chose appropriately reflect the given transactions. 

Listed 
Transactions 

Debit 
 

Credit 
 

Charge 
 

Withdrawal 
 

Deposit 
 

Debit 
 

Charge 
 

Change to 
Jami’s Account        

 

The words “debit,” “charge,” and “withdrawal” all describe transactions in which money is taken out of Jami’s 
account, decreasing its balance.  These transactions are represented by negative numbers.  The words “credit” and 
“deposit” describe transactions that will put money into Jami’s account, increasing its balance.  These transactions 
are represented by positive numbers. 

 

ϯ͘ During the summer, Madison monitors the water level in her parents’ swimming pool to make sure it is not too far 
above or below normal.  The table below shows the numbers she recorded in July and August to represent how the 
water levels compare to normal.  Order the rational numbers from least to greatest.  Explain why the rational 
numbers that you chose appropriately reflect the given water levels. 

Madison’s 
Readings 

 inch 

above 
normal 

 inch 

above 
normal 

 inch 

below 
normal 

 inch 

above 
normal 

 inches 
below 
normal 

 inch 

below 
normal 

 inch 

below 
normal 

Compared to 
Normal        

 

The measurements are taken in reference to normal level, which is considered to be .  The words “above 
normal” refer to the positive numbers located above zero on a vertical number line, and the words “below 
normal” refer to the negative numbers located below zero on a vertical number line.  

 

4. Changes in the weather can be predicted by changes in the barometric pressure.  Over several weeks, Stephanie 
recorded changes in barometric pressure seen on her barometer to compare to local weather forecasts.  Her 
observations are recorded in the table below.  Use rational numbers to record the indicated changes in the pressure 
in the second row of the table.  Order the rational numbers from least to greatest.  Explain why the rational 
numbers that you chose appropriately represent the given pressure changes. 

Barometric Pressure 
Change (Inches of 

Mercury) 
Rise  Fall  Rise  Fall  Rise  Fall  Fall  

Barometric Pressure 
Change (Inches of 

Mercury) 
       

, , , , , ,  

The records that include the word “rise” refer to increases and are, therefore, represented by positive numbers.  The 
records that include the word “fall” refer to decreases and are, therefore, represented by negative numbers. 
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Example 2  (5 minutes):  Using Absolute Value to Solve Real-World Problems  

 
Example 2:  Using Absolute Value to Solve Real-World Problems 

The captain of a fishing vessel is standing on the deck at  feet above sea level.  He holds a rope tied to his fishing net 
that is below him underwater at a depth of  feet. 
 
Draw a diagram using a number line, and then use absolute value to compare the lengths of rope in and out of the water. 

The captain is above the water, and the fishing net is below the water’s surface. 
Using the water level as reference point zero, I can draw the diagram using a vertical  
number line.  The captain is located at , and the fishing net is located at . 
 

 and  , so there is more rope underwater than above. 

 

  

The length of rope below the water’s surface is  feet longer than the rope above 
water. 

 

Example ϯ  (4 minutes):  Making Sense of Absolute Value and Statements of Inequality  

 
�ǆĂŵƉůĞ�ϯ͗��DĂŬŝŶŐ�^ĞŶƐĞ�ŽĨ��ďƐŽůƵƚĞ�sĂůƵĞ�ĂŶĚ�^ƚĂƚĞŵĞŶƚƐ�ŽĨ�/ŶĞƋƵĂůŝƚǇ 

A recent television commercial asked viewers, “Do you have over  in credit card debt?” 

What types of numbers are associated with the word debt, and why?  Write a number that represents the value from the 
television commercial. 

Negative numbers; debt describes money that is owed;  

 
Give one example of “over  in credit card debt.”  Then, write a rational number that represents your example. 

Answers will vary, but the number should have a value of less than .  Credit card debt of ;  
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How do the debts compare, and how do the rational numbers that describe them compare?  Explain. 

The example  is greater than  from the commercial; however, the rational numbers that represent these 
debt values have the opposite order because they are negative numbers.  .  The absolute values of 
negative numbers have the opposite order of the negative values themselves. 

Closing  (ϯ minutes) 

 

 In order to know Samuel’s elevation, he would have to tell me if he is above or below sea level. 

 
 The temperature is  below zero.  My mom was charged a  fee for missing a doctor appointment.  

Jason went scuba diving and was  feet below sea level. 

 
 The temperature is  above zero.  My mom received a  credit for referring a friend to her Internet 

service.  Jason went hiking and was  feet above sea level. 

Exit Ticket  (ϯ minutes)  

Lesson Summary 

When comparing values in real-world situations, descriptive words help you to determine if the number represents 
a positive or negative number.  Making this distinction is critical when solving problems in the real world.  Also 
critical is to understand how an inequality statement about an absolute value compares to an inequality statement 
about the number itself. 
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>ĞƐƐŽŶ�ϭϯ:  Statements of Order in the Real World  

 
Exit Ticket 
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Exit Ticket Sample Solutions 
 

1. Loni and Daryl call each other from different sides of Watertown.  Their locations are shown on the number line 
below using miles.  Use absolute value to explain who is a farther distance (in miles) from Watertown.  How much 
closer is one than the other? 

 

Loni’s location is , and  because  is  units from  on the number line.  Daryl’s location is , and 
 because  is  units from  on the number line.  We know that , so Daryl is farther from 

Watertown than Loni.  

; Loni is  miles closer to Watertown than Daryl. 

 

2. Claude recently read that no one has ever scuba dived more than  meters below sea level.  Describe what this 
means in terms of elevation using sea level as a reference point. 

 meters below sea level is an elevation of  meters.  “More than  meters below sea level” means that no 
diver has ever had more than  meters between himself and sea level when he was below the water’s surface 
while scuba diving. 

 
 
Problem Set Sample Solutions 

 

1. Negative air pressure created by an air pump makes a vacuum cleaner able to collect air and dirt into a bag or other 
container.  Below are several readings from a pressure gauge.  Write rational numbers to represent each of the 
readings, and then order the rational numbers from least to greatest. 

Gauge Readings 
(pounds per square inch) 

 psi 
pressure 

 psi 
vacuum 

 psi 
vacuum 

 psi 
vacuum 

 psi 
vacuum 

 psi 
pressure 

 psi 
pressure 

Pressure Readings 
(pounds per square inch)        

 
 

  

         

Loni Watertown 

  

Daryl 

 miles  miles 
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2. The fuel gauge in Nic’s car says that he has  miles to go until his tank is empty.  He passed a fuel station  miles 
ago, and a sign says there is a town only  miles ahead.  If he takes a chance and drives ahead to the town and there 
isn’t a fuel station there, does he have enough fuel to go back to the last station?  Include a diagram along a number 
line, and use absolute value to find your answer. 

No, he does not have enough fuel to drive to the town and then back to the fuel station.  He needs  miles’ worth of 
fuel to get to the town, which lowers his limit to  miles.  The total distance between the fuel station and the town 
is  miles; .  Nic would be  miles short on fuel.  It would be safer to go back to the fuel 
station without going to the town first.  

 

   

Fuel Station Nic Town 
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 A STORY OF RATIOS

130

©2018 Great Minds ®. eureka-math.org



Module 3: 
 

6ͻϯMid-Module Assessment Task  

A Progression Toward Mastery   

 
Assessment  
Task Item 

STEP 1 
Missing or 
incorrect answer 
and little evidence 
of reasoning or 
application of 
mathematics to 
solve the problem. 

STEP 2 
Missing or incorrect 
answer but 
evidence of some 
reasoning or 
application of 
mathematics to 
solve the problem. 

STEP 3 
A correct answer 
with some evidence 
of reasoning or 
application of 
mathematics to 
solve the problem, 
or an incorrect 
answer with 
substantial 
evidence of solid 
reasoning or 
application of 
mathematics to 
solve the problem. 

STEP 4 
A correct answer 
supported by 
substantial 
evidence of solid 
reasoning or 
application of 
mathematics to 
solve the problem. 

1 
 
 

a 

 

 
 

b 
 

 

exactly

nearly

 

about
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c 
 

d 
 

 

2 a 
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b 
 

c 
 

3 
 

a 

 

b 
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c 
 

 

other than

d 
 

 

4 
 

a 

 

b 
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5 
 

a 

 

does not 
distinguish 

b 
 

 

c 
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l oc ation,  they  identif y  the f irst numb er in the ordered p air as the f irst c oordinate and the sec ond numb er as 
the sec ond c oordinate.  I n L essons 15– 17 ,  students c onstruc t the p l ane;  identif y  the ax es,  q uadrants,  and 
origin;  and grap h p oints in the p l ane,  using an ap p rop riate sc al e on the ax es.  S tudents rec ogniz e the 
rel ationship  that ex ists b etw een p oints w hose c oordinates dif f er onl y  b y  signs ( as ref l ec tions ac ross one or 
b oth ax es)  and l oc ate suc h p oints using the sy mmetry  in the p l ane.  F or instanc e,  they  rec ogniz e that the 
p oints (3, 4) and (3,−4) are b oth eq ual  distanc e f rom the 𝑥𝑥-ax is on the same v ertic al  l ine,  and so the p oints 
are ref l ec tions in the 𝑥𝑥-ax is.  I n L essons 18  and 19 ,  students grap h p oints in the c oordinate p l ane and use 
ab sol ute v al ue to f ind the l engths of  v ertic al  and horiz ontal  segments to sol v e real -w orl d p rob l ems. 
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Lesson 14:  Ordered Pairs 

 
Student Outcomes 

 
 first coordinate

second coordinate

Lesson Notes  

Classwork  

Opening Exercise  (5 minutes) 

 
 

 The order mattered since there are two different seats that involve the numbers  and .  For instance, 
row 2, seat 3, and row 3, seat 2. 

Example 1  (5 minutes):  The Order in Ordered Pairs  
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Example 1:  The Order in Ordered Pairs 

The first number of an ordered pair is called the      first coordinate     . 

The second number of an ordered pair is called the      second coordinate     . 

 

Example 2  (10 minutes):  Using Ordered Pairs to Name Locations  

 
Example 2:  Using Ordered Pairs to Name Locations 

Describe how the ordered pair is being used in your scenario.  Indicate what defines the first 
coordinate and what defines the second coordinate in your scenario. 

 

 

 

prime meridian

 

Scaffolding: 

.  
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Exercises 1–2  (12 minutes) 

 
Exercises 

The first coordinates of the ordered pairs represent the numbers on the line labeled , and the 
second coordinates represent the numbers on the line labeled . 

1. Name the letter from the grid below that corresponds with each ordered pair of numbers 
below. 

a.  

Point  

 

b.  

Point  

c.  

Point  

 

d.  

Point  

e.  

Point  

 

f.  

Point  

g.  

Point  

h.  

Point  

 

2. List the ordered pair of numbers that corresponds with each letter from the grid below. 

a. Point  

 

 

b. Point  

 

c. Point  

 

 

d. Point  

 

e. Point  

 

 

f. Point  

 

g. Point  

 

 

h. Point  

 

i. Point  

 

  

 

Scaffolding: 
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Closing  (5 minutes) 

 
 The order is important because it provides one specific location in the coordinate plane. 

 

 The order does not matter if the first and second coordinates are the same number.  For example,  
is the same location in the coordinate plane no matter which point is used as the first coordinate.  
However, order does matter when the two coordinates are not the same.  For example,  has a 
different location in the coordinate plane than  

 
 The first coordinate describes the location of the point using the horizontal direction.  Positive integers 

indicate moving to the right from zero, and we would move left for negative numbers.  The second 
coordinate describes the location of the point using the vertical direction.  Positive numbers indicate 
moving up from zero, and we would move down from zero for negative integers. 

Exit Ticket  (8 minutes) 

Lesson Summary 

 The order of numbers in an ordered pair is important because the ordered pair should describe one 
location in the coordinate plane.   

 The first number (called the first coordinate) describes a location using the horizontal direction. 

 The second number (called the second coordinate) describes a location using the vertical direction. 
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Lesson 14:  Ordered Pairs 

 
Exit Ticket 
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Exit Ticket Sample Solutions 
 

1. On the map below, the fire department and the hospital have one matching coordinate.  Determine the proper 
order of the ordered pairs in the map, and write the correct ordered pairs for the locations of the fire department 
and hospital.  Indicate which of their coordinates are the same. 

The order of the numbers is ; fire department:   and hospital: ;  they have the same second 
coordinate. 

 

 

2. On the map above, locate and label the location of each description below: 

a. The local bank has the same first coordinate as the fire department, but its second coordinate is half of the 
fire department’s second coordinate.  What ordered pair describes the location of the bank?  Locate and label 
the bank on the map using point . 

; see the map image for the correct location of point .  

 

b. The Village Police Department has the same second coordinate as the bank, but its first coordinate is .  
What ordered pair describes the location of the Village Police Department?  Locate and label the Village 
Police Department on the map using point .  

; see the map image for the correct location of point . 

 
 
Problem Set Sample Solutions 

 

1. Use the set of ordered pairs below to answer each question.  

 

a. Write the ordered pair(s) whose first and second coordinate have a greatest common factor of . 

 and  

 

b. Write the ordered pair(s) whose first coordinate is a factor of its second coordinate. 

, , , and  
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c. Write the ordered pair(s) whose second coordinate is a prime number. 

, , , and  

 

2. Write ordered pairs that represent the location of points , , , and , where 
the first coordinate represents the horizontal direction, and the second 
coordinate represents the vertical direction. 

;  ;  ;   

 

 

 

 

 

Extension: 

ϯ͘ Write ordered pairs of integers that satisfy the criteria in each part below.  Remember that the origin is the point 
whose coordinates are .  When possible, give ordered pairs such that (i) both coordinates are positive, (ii) both 
coordinates are negative, and (iii) the coordinates have opposite signs in either order. 
a. These points’ vertical distance from the origin is twice their horizontal distance. 

Answers will vary; examples are , , , . 

 

b. These points’ horizontal distance from the origin is two units more than the vertical distance. 

Answers will vary; examples are , , , . 

 

c. These points’ horizontal and vertical distances from the origin are equal, but only one coordinate is positive. 

Answers will vary; examples are , . 
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Lesson 15:  Locating Ordered Pairs on the Coordinate Plane 

 
Student Outcomes 

 

quadrants

 
 

Classwork 

Opening Exercise  (6 minutes) 

 
 origin

Example 1  (8 minutes):  Extending the Axes Beyond Zero  

 

 The -axis is a horizontal number line that includes positive and negative numbers.  The axis extends in 
both directions (left and right of zero) because signed numbers represent values or quantities that have 
opposite directions. 

 
Example 1:  Extending the Axes Beyond Zero 

The point below represents zero on the number line.  Draw a number line to the right starting at zero.  Then, follow 
directions as provided by the teacher. 
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 The -axis is a vertical number line that includes numbers on both sides of zero (above and below), and 

so it includes both positive and negative numbers.

 

 

 

Example 2  (4 minutes):  Components of the Coordinate Plane  

 
Example 2:  Components of the Coordinate Plane 

All points on the coordinate plane are described with reference to the origin.  What is the origin, 
and what are its coordinates? 

The origin is the point where the - and -axes intersect.  The coordinates of the origin are . 

 

 origin

 
To describe locations of points in the coordinate plane, we use  ordered pairs  of numbers.  Order is important, so 
on the coordinate plane, we use the form   .  The first coordinate represents the point’s location from zero on 
the   -axis, and the second coordinate represents the point’s location from zero on the   -axis. 

Exercises 1–ϯ  (8 minutes)  

 
Exercises 1–ϯ� 

1. Use the coordinate plane below to answer parts (a)–(c). 

a. Graph at least five points on the -axis, and label their 
coordinates.   

Points will vary. 

 

b. What do the coordinates of your points have in common? 

Each point has a -coordinate of . 

 

c. What must be true about any point that lies on the -axis?  
Explain. 

If a point lies on the -axis, its -coordinate must be  
because the point is located  units above or below the  

-axis.  The -axis intersects the -axis at . 

Scaffolding: 
 origin

 

 

origin
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2. Use the coordinate plane to answer parts (a)–(c). 

a. Graph at least five points on the -axis, and label their coordinates.   

Points will vary. 

 

b. What do the coordinates of your points have in common? 

Each point has an -coordinate of . 

 

c. What must be true about any point that lies on the -axis?  Explain. 

If a point lies on the -axis, its -coordinate must be  because the point is located units left or right of the 
-axis.  The -axis intersects  on the -axis. 

 

ϯ͘ If the origin is the only point with  for both coordinates, what must be true about the origin? 

The origin is the only point that is on both the -axis and the -axis. 

Example ϯ  (6 minutes):  Quadrants of the Coordinate Plane  

 
�ǆĂŵƉůĞ�ϯ͗��YƵĂĚƌĂŶƚƐ�ŽĨ�ƚŚĞ��ŽŽƌĚŝŶĂƚĞ�WůĂŶĞ 

 

 

 

 The axes cut the plane into four regions.  The prefix “quad” means four. 

 
 The region on the top right of the coordinate plane.  We only used this region because we had not 

learned about negative numbers yet. 

 

 We extended the -axis to the left beyond zero, and it revealed another region of the coordinate plane. 

Scaffolding: 

 
quad

 

 A STORY OF RATIOS

152

©2018 Great Minds ®. eureka-math.org



Lesson 15: 
 

 6ͻϯLesson 15 

 

 We need to extend the -axis down below zero to show its negative values.  This reveals two other 
regions on the plane, one to the left of the -axis and one to the right of the -axis. 

 

Exercises 4–6  (5 minutes) 

 
Exercises 4–6  

4. Locate and label each point described by the ordered pairs below.  Indicate which of the quadrants the points lie in. 

a.  

Quadrant I 

 

b.  

Quadrant IV 

 

c.  

Quadrant IV 

 

d.  

Quadrant II 

 

e.  

Quadrant III 

 

5. Write the coordinates of at least one other point in each of the four quadrants. 

a. Quadrant I 

Answers will vary, but both numbers must be positive. 

 

b. Quadrant II 

Answers will vary, but the -coordinate must be negative, and the -coordinate must be positive. 

 

c. Quadrant III 

Answers will vary, but both numbers must be negative. 

 

d. Quadrant IV 

Answers will vary, but the -coordinate must be positive, and the -coordinate must be negative. 
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6. Do you see any similarities in the points within each quadrant?  Explain your reasoning. 

The ordered pairs describing the points in Quadrant I contain both positive values.  The ordered pairs describing the 
points in Quadrant III contain both negative values.  The first coordinates of the ordered pairs describing the points 
in Quadrant II are negative values, but their second coordinates are positive values.  The first coordinates of the 
ordered pairs describing the points in Quadrant IV are positive values, but their second coordinates are negative 
values.  

Closing  (4 minutes) 

 

 The -coordinate is always  if a point lies on the -axis.  The -coordinate is always  if a point lies on 
the -axis. 

 
 

 If both coordinates are positive, the point must be located in Quadrant I. 

 
 If only one coordinate is positive, the point is either in Quadrant II or Quadrant IV.  If only the first 

coordinate is positive, then the point is in Quadrant IV.  If only the second coordinate is positive, then 
the point is in Quadrant II. 

 
 If both coordinates are negative, the point is located in Quadrant III. 

 
 If one coordinate is zero, then the point is located on the -axis or the -axis. 

 
 If both coordinates are zero, then the point represents the origin. 

Exit Ticket  (4 minutes)  

Lesson Summary 

 The -axis and -axis of the coordinate plane are number lines that intersect at zero on each number line. 

 The axes partition the coordinate plane into four quadrants. 

 Points in the coordinate plane lie either on an axis or in one of the four quadrants. 
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Lesson 15:  Locating Ordered Pairs on the Coordinate Plane 

 
Exit Ticket 
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  Quadrant II 

  Quadrant III 

Exit Ticket Sample Solutions 
 

1. Label the second quadrant on the coordinate plane, and 
then answer the following questions: 

a. Write the coordinates of one point that lies in the 
second quadrant of the coordinate plane.

Answers will vary. 

 

b. What must be true about the coordinates of any 
point that lies in the second quadrant?

The -coordinate must be a negative value, and the 
-coordinate must be a positive value. 

 

2. Label the third quadrant on the coordinate plane, and then 
answer the following questions: 

a. Write the coordinates of one point that lies in the 
third quadrant of the coordinate plane. 

Answers will vary. 

 

b. What must be true about the coordinates of any point that lies in the third quadrant? 

The - and -coordinates of any point in the third quadrant must both be negative values.  

 

ϯ͘ An ordered pair has coordinates that have the same sign.  In which quadrant(s) could the point lie?  Explain. 

The point would have to be located either in Quadrant I where both coordinates are positive values or in Quadrant III 
where both coordinates are negative values. 

 

4. Another ordered pair has coordinates that are opposites.  In which quadrant(s) could the point lie?  Explain. 

The point would have to be located in either Quadrant II or Quadrant IV because those are the two quadrants where 
the coordinates have opposite signs.  The point could also be located at the origin  since zero is its own 
opposite. 

 
 
Problem Set Sample Solutions 

 

1. Name the quadrant in which each of the points lies.  If the point does not lie in a quadrant, specify which axis the 
point lies on. 

a.  

Quadrant II 

 

b.  

Quadrant IV 

c.  

Quadrant III 

 

d.  

Quadrant I 

 

e.  

None; the point is not in a quadrant because it lies on the -axis. 
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2. Jackie claims that points with the same - and -coordinates must lie in Quadrant I or Quadrant III.  Do you agree or 
disagree?  Explain your answer. 

Disagree; most points with the same - and -coordinates lie in Quadrant I or Quadrant III, but the origin  is on 
the - and -axes, not in any quadrant. 

 

ϯ͘ Locate and label each set of points on the coordinate plane.  Describe similarities of the ordered pairs in each set, 
and describe the points on the plane. 

a.  

The ordered pairs all have -coordinates of , and 
the points lie along a vertical line above and below 

 on the -axis. 

 

b.  

The ordered pairs each have opposite values for 
their - and -coordinates.  The points in the plane 
line up diagonally through Quadrant II, the origin, 
and Quadrant IV. 

 

c.  

The ordered pairs all have -coordinates of , and 
the points lie along a horizontal line to the left and 
right of on the -axis. 

 

4. Locate and label at least five points on the coordinate plane that have an -coordinate of . 

a. What is true of the -coordinates below the -axis? 

The -coordinates are all negative values. 

 

b. What is true of the -coordinates above the -axis? 

The -coordinates are all positive values. 

 

c. What must be true of the -coordinates on the  
-axis? 

The -coordinates on the -axis must be . 
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Lesson 16:  Symmetry in the Coordinate Plane 

 
Student Outcomes 

 
 

Classwork  

Opening Exercise  ;ϯ minutes) 

 
Opening Exercise 

Give an example of two opposite numbers, and describe where the numbers lie on the number line.  How are opposite 
numbers similar, and how are they different? 

Answers may vary.   and  are opposites because they are both  units from zero on a number line but in opposite 
directions.  Opposites are similar because they have the same absolute value, but they are different because opposites are 
on opposite sides of zero. 

 

Example 1  (14 minutes):  Extending Opposite Numbers to the Coordinate Plane  
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Example 1:  Extending Opposite Numbers to the Coordinate Plane 

Extending Opposite Numbers to the Coordinates of  
Points on the Coordinate Plane 

Locate and label your points on the coordinate plane to the right.  For each given pair of 
points in the table below, record your observations and conjectures in the appropriate 
cell.  Pay attention to the absolute values of the coordinates and where the points lie in 
reference to each axis. 

 

  and   and   and  

Similarities of 
Coordinates 

 

 

Same -coordinates 

The -coordinates have the 
same absolute value. 

Same -coordinates 

The -coordinates have the 
same absolute value. 

The -coordinates have the 
same absolute value. 

The -coordinates have the 
same absolute value. 

Differences of 
Coordinates 

 

 

The -coordinates are 
opposite numbers. 

The -coordinates are 
opposite numbers. 

Both the - and  
-coordinates are opposite 

numbers. 

Similarities in 
Location 

 

 

Both points are  units 
above the -axis and  units 
away from the -axis. 

Both points are  units to the 
right of the -axis and  
units away from the -axis. 

Both points are  units from 
the -axis and units from 
the -axis. 

Differences in 
Location 

 

 

One point is  units to the 
right of the -axis; the other 
is  units to the left of the  

-axis. 

One point is  units above 
the -axis; the other is  
units below. 

One point is  units right of 
the -axis; the other is  
units left.  One point is  
units above the -axis; the 
other is  units below. 

Relationship Between 
Coordinates and 

Location on the Plane 

 

 

The -coordinates are 
opposite numbers, so the 
points lie on opposite sides 
of the -axis.  Because 
opposites have the same 
absolute value, both points 
lie the same distance from 
the -axis.  The points lie the 
same distance above the  

-axis, so the points are 
symmetric about the -axis.  
A reflection across the -axis 
takes one point to the other. 

The -coordinates are 
opposite numbers, so the 
points lie on opposite sides 
of the -axis.  Because 
opposites have the same 
absolute value, both points 
lie the same distance from 
the -axis.  The points lie the 
same distance right of the

-axis, so the points are 
symmetric about the -axis.  
A reflection across the -axis 
takes one point to the other. 

The points have opposite 
numbers for - and -
coordinates, so the points 
must lie on opposite sides of 
each axis.  Because the 
numbers are opposites and 
opposites have the same 
absolute values, each point 
must be the same distance 
from each axis.  A reflection 
across one axis followed by a 
reflection across the other 
axis takes one point to the 
other. 
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Exercises 1–2  (5 minutes) 
 
Exercises 

In each column, write the coordinates of the points that are related to the given point by the criteria listed in the first 
column of the table.  Point  has been reflected over the - and -axes for you as a guide, and its images are shown 
on the coordinate plane.  Use the coordinate grid to help you locate each point and its corresponding coordinates.  

Given Point: 

The given point 
is reflected 
across the  

-axis. 

The given point 
is reflected 
across the  

-axis. 

The given point 
is reflected first 
across the  

-axis and then 
across the  

-axis. 

 

The given point 
is reflected first 
across the  

-axis and then 
across the  

-axis. 

 

 

1. When the coordinates of two points are and , what line of symmetry do the points share?  Explain. 

They share the -axis because the -coordinates are the same and the -coordinates are opposites, which means the 
points will be the same distance from the -axis but on opposite sides. 

 

2. When the coordinates of two points are and , what line of symmetry do the points share?  Explain. 

They share the -axis because the -coordinates are the same and the -coordinates are opposites, which means the 
points will be the same distance from the -axis but on opposite sides. 

Example 2  (8 minutes):  Navigating the Coordinate Plane Using Reflections  

 

 

S 

M 

L 

A 

 

 

Scaffolding: 
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Examples 2–ϯ:  Navigating the Coordinate Plane 

Example ϯ  (7 minutes):  Describing How to Navigate the Coordinate Plane  

 
 Possible answer:  Reflect over the -axis, and then move units to the right. 

 
 Possible answer:  Move  units right,  unit up, and then reflect over the -axis.  

 
 Possible answer:  Move right  unit, reflect over the -axis, up  units, and then reflect over the -axis. 
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Closing  (4 minutes) 

 

 The -coordinates are the same for both points, which means the points are on the same horizontal 
line.  The -coordinates differ because they are opposites, which means the points are symmetric across 
the -axis. 

 
 If you start at either point and reflect over the -axis, you will end at the other point. 

Exit Ticket  (4 minutes)  
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Lesson 16:  Symmetry in the Coordinate Plane 

 
Exit Ticket 
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Exit Ticket Sample Solutions 
 

1. How are the ordered pairs  and  similar, and how are they different?  Are the two points related by a 
reflection over an axis in the coordinate plane?  If so, indicate which axis is the line of symmetry between the points.  
If they are not related by a reflection over an axis in the coordinate plane, explain how you know. 

The -coordinates are the same, but the -coordinates are opposites, meaning they are the same distance from zero 
on the -axis and the same distance but on opposite sides of zero on the -axis.  Reflecting about the -axis 
interchanges these two points. 

 

2. Given the point , write the coordinates of a point that is related by a reflection over the - or -axis.  Specify 
which axis is the line of symmetry.  

Using the -axis as a line of symmetry, ; using the -axis as a line of symmetry,  

 
 
Problem Set Sample Solutions 

 

1. Locate a point in Quadrant IV of the coordinate plane.  Label the point , and write its ordered pair next to it. 

Answers will vary; Quadrant IV  

 

a. Reflect point  over an axis so that its image is in Quadrant 
III.  Label the image , and write its ordered pair next to it.  
Which axis did you reflect over?  What is the only 
difference in the ordered pairs of points  and ? 

; reflected over the -axis 

The ordered pairs differ only by the sign of their  
-coordinates:   and .   

 

b. Reflect point  over an axis so that its image is in Quadrant 
II.  Label the image , and write its ordered pair next to it.  
Which axis did you reflect over?  What is the only 
difference in the ordered pairs of points  and ?  How 
does the ordered pair of point  relate to the ordered pair 
of point ? 

; reflected over the -axis  

The ordered pairs differ only by the signs of their -coordinates:   and . 

The ordered pair for point  differs from the ordered pair for point  by the signs of both coordinates:  
 and . 

 

c. Reflect point  over an axis so that its image is in Quadrant I.  Label the image , and write its ordered pair 
next to it.  Which axis did you reflect over?  How does the ordered pair for point  compare to the ordered 
pair for point ?  How does the ordered pair for point  compare to points  and ? 

; reflected over the -axis again   

Point  differs from point  by only the sign of its -coordinate:  and . 

Point  differs from point  by the signs of both coordinates:   and . 

Point  differs from point  by only the sign of the -coordinate:   and . 
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2. Bobbie listened to her teacher’s directions and navigated from the point  to .  She knows that she has 
the correct answer, but she forgot part of the teacher’s directions.  Her teacher’s directions included the following: 

“Move  units down, reflect about the    ?   -axis, move up  units, and then move right  units.” 

Help Bobbie determine the missing axis in the directions, and explain your answer. 

The missing line is a reflection over the -axis.  The first line would move the location to .  A reflection over 
the -axis would move the location to  in Quadrant IV, which is  units left and  units down from the end 
point . 
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Lesson 17:  Drawing the Coordinate Plane and Points on the 

Plane  

 
Student Outcomes 

 

 

Classwork  

Opening Exercise  (5 minutes) 

 
Opening Exercise 

Draw all necessary components of the coordinate plane on the blank  grid provided below, placing the origin at 
the center of the grid and letting each grid line represent  unit.   
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Example 1  (8 minutes):  Drawing the Coordinate Plane Using a  Scale  

 

 Yes.  All - and -coordinates are between  and , and both axes on the grid range from 
 to . 

 
Example 1:  Drawing the Coordinate Plane Using a  Scale 

Locate and label the points  on the grid below. 

 
 

 
 The point  could not be located on this grid because  is greater than  and, therefore, to the 

right of  on the -axis.   is the greatest number shown on this grid. 

 
 Changing the number of units that each grid line represents would allow us to fit greater numbers on 

the axes.  Changing the number of units per grid line to  units would allow a range of  to  on 
the -axis. 
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Example 2  (8 minutes):  Drawing the Coordinate Plane Using an Increased Number Scale for One Axis  

 

 The -coordinates range from  to , all within the range of  to , so we will assign each grid 
line to represent  unit. 

 

 The -coordinates range from  to .  If we let each grid line represent  units, then the -axis will 
include the range  to . 

 

 
Example 2:  Drawing the Coordinate Plane Using an Increased Number Scale for One Axis 

Draw a coordinate plane on the grid below, and then locate and label the following points: 

. 
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Example ϯ  (8 minutes):  Drawing the Coordinate Plane Using a Decreased Number Scale for One Axis  

 
 The -coordinates range from  to .  This means that if each grid line represents one unit, the 

points would all be very close to the -axis, making it difficult to interpret.

 
 Divide  unit into tenths so that each grid line represents a tenth of a unit, and the -axis then ranges 

from  to . 

 

 
�ǆĂŵƉůĞ�ϯ͗���ƌĂǁŝŶŐ�ƚŚĞ��ŽŽƌĚŝŶĂƚĞ�WůĂŶĞ�hƐŝŶŐ�Ă�Decreased Number Scale for One Axis 

Draw a coordinate plane on the grid below, and then locate and label the following points:   

.  
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Example 4  (8 minutes):  Drawing the Coordinate Plane Using a Different Number Scale for Both Axes  

 
Example 4:  Drawing the Coordinate Plane Using a Different Number Scale for Both Axes 

Determine a scale for the -axis that will allow all -coordinates to be shown on your grid. 

The grid is  units wide, and the -coordinates range from  to .  If I let each grid line represent  units, then the  
-axis will range from  to . 

 
Determine a scale for the -axis that will allow all -coordinates to be shown on your grid. 

The grid is  units high, and the -coordinates range from to .  I could let each grid line represent one unit, but if I 

let each grid line represent  of a unit, the points will be easier to graph. 

 
Draw and label the coordinate plane, and then locate and label the set of points.  

 

 

 

 
 The given set of points caused me to change the scales on both axes, and the given grid had fewer grid 

lines. 

 
 Shrinking the scale of the -axis allowed me to show a larger range of numbers, but fewer grid lines 

limited that range. 
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Closing  (4 minutes) 

 
 It is important to label the axes when setting up a coordinate plane so that the person viewing the 

graph knows which axis represents which coordinate and what scale is being used.  
If a person does not know the scale being used, she will likely misinterpret the graph. 

 
 Looking at the range of values in a given set of points allows you to determine an appropriate scale.   

If you set a scale before observing the given values, you will likely have to change the scale on your 
axes. 

Exit Ticket  (4 minutes)  

Lesson Summary 

 The axes of the coordinate plane must be drawn using a straightedge and labeled  (horizontal axis) 
and  (vertical axis). 

 Before assigning a scale to the axes, it is important to assess the range of values found in a set of points 
as well as the number of grid lines available.  This allows you to determine an appropriate scale so all 
points can be represented on the coordinate plane that you construct. 
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 6ͻϯLesson 17 

Lesson 17: 
 

Lesson 17:  Drawing the Coordinate Plane and Points on the Plane 

 
Exit Ticket 
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 6ͻϯLesson 17 

Lesson 17: 
 

Exit Ticket Sample Solutions 
 
Determine an appropriate scale for the set of points given below.  Draw and label the coordinate plane, and then locate 
and label the set of points. 

 

The -coordinates range from  to .  The grid is  units wide.  If I let each grid line represent  units, then the  
-axis will range from  to . 

The -coordinates range from  to .  The grid is  units high.  If I let each grid line represent two-tenths of a unit, 
then the -axis will range from  to .  

 
 
 
Problem Set Sample Solutions 

 

1. Label the coordinate plane, and then locate and label the set of points below. 
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 6ͻϯLesson 17 

Lesson 17: 
 

2. Label the coordinate plane, and then locate and label the set of points below.  

 

 

 

Extension: 

ϯ͘ Describe the pattern you see in the coordinates in Problem 2 and the pattern you see in the points.  Are these 
patterns consistent for other points too? 

The -coordinate for each of the given points is times its -coordinate.  When I graphed the points, they appear 
to make a straight line.  I checked other ordered pairs with the same pattern, such as , , and 
even , and it appears that these points are also on that line. 
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 6ͻϯLesson 18 

Lesson 18: 
 

Albertsville  8 mi. 

Blossville  3 mi. 

Cheyenne  12 mi. 

Dewey Falls  6 mi. 

Lesson 18:  Distance on the Coordinate Plane  

 
Student Outcomes 

 

Classwork  

Opening Exercise  (5 minutes) 
 
Opening Exercise 

Four friends are touring on motorcycles.  They come to an intersection of two roads; 
the road they are on continues straight, and the other is perpendicular to it.  The sign 
at the intersection shows the distances to several towns.  Draw a map/diagram of the 
roads, and use it and the information on the sign to answer the following questions: 

 
What is the distance between Albertsville and Dewey Falls? 

Students draw and use their maps to answer.  Albertsville is  miles to the left, and 
Dewey Falls is  miles to the right.  Since the towns are in opposite directions from the intersection, their distances must 
be combined by addition, , so the distance between Albertsville and Dewey Falls is  miles. 

 
What is the distance between Blossville and Cheyenne?  

Blossville and Cheyenne are both straight ahead from the intersection in the direction that they are going.  Since they are 
on the same side of the intersection, Blossville is on the way to Cheyenne, so the distance to Cheyenne includes the  miles 
to Blossville.  To find the distance from Blossville to Cheyenne, I have to subtract; .  So, the distance from 
Blossville to Cheyenne is  miles.  

 
On the coordinate plane, what represents the intersection of the two roads? 

The intersection is represented by the origin. 

Example 1  (6 minutes):  The Distance Between Points on an Axis  

 
Example 1:  The Distance Between Points on an Axis 

Consider the points  and . 

What do the ordered pairs have in common, and what does that mean about their location in the coordinate plane? 

Both of their -coordinates are zero, so each point lies on the -axis, the horizontal number line.  
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 6ͻϯLesson 18 

Lesson 18: 
 

Scaffolding: 

How did we find the distance between two numbers on the number line?  

We calculated the absolute values of the numbers, which told us how far the numbers were from zero.  If the numbers 
were located on opposite sides of zero, then we added their absolute values together.  If the numbers were located on the 
same side of zero, then we subtracted their absolute values. 

 
Use the same method to find the distance between  and . 

 and .  The numbers are on opposite sides of zero, so the absolute values get combined:  .  The 
distance between  and  is  units. 

Example 2  (5 minutes):  The Length of a Line Segment on an Axis  

 
Example 2:  The Length of a Line Segment on an Axis 

Consider the line segment with end points  and . 

What do the ordered pairs of the end points have in common, and what does that mean about the line segment’s location 
in the coordinate plane? 

The -coordinates of both end points are zero, so the points lie on the -axis, the vertical number line.  If its end points lie 
on a vertical number line, then the line segment itself must also lie on the vertical line.  

 
Find the length of the line segment described by finding the distance between its end points  and . 

 and .  The numbers are on the same side of zero, which means the longer distance contains the 
shorter distance, so the absolute values need to be subtracted:  .  The distance between  and  
is  units, so the length of the line segment with end points  and  is  units. 

Example ϯ  (10 minutes):  Length of a Horizontal or Vertical Line Segment That Does Not Lie on an Axis  

 
�ǆĂŵƉůĞ�ϯ͗��>ĞŶŐƚŚ�ŽĨ�Ă�,ŽƌŝǌŽŶƚĂů�Žƌ�sĞƌƚŝĐĂů�>ŝŶe Segment That Does Not Lie on an Axis 

Consider the line segment with end points  and . 

What do the end points, which are represented by the ordered pairs, have in common?  What 
does that tell us about the location of the line segment on the coordinate plane?  

Both end points have -coordinates of , so the points lie on the vertical line that intersects the -axis at .  This 
means that the end points of the line segment, and thus the line segment, lie on a vertical line. 

 
Find the length of the line segment by finding the distance between its end points.  

The end points are on the same vertical line, so we only need to find the distance between  and  on the number line.  
 and , and the numbers are on opposite sides of zero, so the values must be added:  .  So, the 

distance between  and  is  units.   

 

Exercise  (10 minutes) 
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Lesson 18: 
 

Exercise 

Find the lengths of the line segments whose end points are given below.  Explain how you determined that the line 
segments are horizontal or vertical.   

a.  and  

Both end points have -coordinates of , so the points lie on a vertical line that passes through on the  
-axis.   and , and the numbers are on the same side of zero.  By subtraction, , so the 

length of the line segment with end points  and  is  units. 

 

b.  and  

Both end points have -coordinates of , so the points lie on a horizontal line that passes through  on the 
-axis.   and , and the numbers are on opposite sides of zero, so the absolute values must be 

added.  By addition, , so the length of the line segment with end points  and  is 
 units. 

 

c.  and  

Both end points have -coordinates of , so the points lie on a vertical line.   and , and the 
numbers are on opposite sides of zero, so the absolute values must be added.  By addition, , so the 
length of the line segment with end points  and  is units.  

 

d.  and  

Both end points have -coordinates of , so the points lie on a horizontal line.   and , and 
the numbers are on the same side of zero.  By subtraction, , so the length of the line segment with 
end points  and  is  units. 

 

e.  and  

Both end points have -coordinates of , so the points lie on the -axis.   and , and the 
numbers are on opposite sides of zero, so their absolute values must be added.  By addition, , so 
the length of the line segment with end points  and  is  units. 

 

Closing  ;ϯ minutes) 

 

 A line can still be a horizontal or vertical line even if it is not on the - or -axis; therefore, we can still 
use the same strategy. 

 
 Finding the distance on a map 

Exit Ticket  (6 minutes)  

Lesson Summary 

To find the distance between points that lie on the same horizontal line or on the same vertical line, we can use the 
same strategy that we used to find the distance between points on the number line.   
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Lesson 18: 
 

Lesson 18:  Distance on the Coordinate Plane 

 
Exit Ticket 
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Lesson 18: 
 

Exit Ticket Sample Solutions 
 
Determine whether each given pair of end points lies on the same horizontal or vertical line.  If so, find the length of the 
line segment that joins the pair of points.  If not, explain how you know the points are not on the same horizontal or 
vertical line. 

a.  and  

The end points both have -coordinates of , so they both lie on the -axis, which is a vertical line.  They lie on 
opposite sides of zero, so their absolute values have to be combined to get the total distance.   and 

, so by addition, .  The length of the line segment with end points and  is  
units. 

 

b.  and  

The points do not lie on the same horizontal or vertical line because they do not share a common - or  
-coordinate. 

 

c.  and  

The end points both have -coordinates of , so the points lie on a vertical line that passes through  on the
-axis.  The -coordinates lie on the same side of zero.  The distance between the points is determined by 

subtracting their absolute values,  and .  So, by subtraction, .  The length of the 
line segment with end points  and  is units. 

 

d.  and  

The end points have the same -coordinate of , so they lie on a horizontal line that passes through  on 
the -axis.  The numbers lie on opposite sides of zero on the number line, so their absolute values must be 
added to obtain the total distance,  and .  So, by addition, .  The length of the line 
segment with end points  and is  units. 

 
 
Problem Set Sample Solutions 

 

1. Find the length of the line segment with end points  and , and explain how you arrived at your solution. 

 units.  Both points have the same -coordinate, so I knew they were on the same horizontal line.  I found the 
distance between the -coordinates by counting the number of units on a horizontal number line from  to zero 
and then from zero to , and . 

or 

I found the distance between the -coordinates by finding the absolute value of each coordinate.   and 
.  The coordinates lie on opposite sides of zero, so I found the length by adding the absolute values 

together.  Therefore, the length of a line segment with end points  and  is units. 

 

2. Sarah and Jamal were learning partners in math class and were working independently.  They each started at the 
point  and moved  units vertically in the plane.  Each student arrived at a different end point.  How is this 
possible?  Explain and list the two different end points. 

It is possible because Sarah could have counted up and Jamal could have counted down or vice versa.  Moving  
units in either direction vertically would generate the following possible end points:   or . 

 

ϯ͘ The length of a line segment is  units.  One end point of the line segment is .  Find four points that could 
be the other end points of the line segment.  

, ,  or  
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Lesson 19:  Problem Solving and the Coordinate Plane  

 
Student Outcomes 

 
 

Lesson Notes  

Classwork  

Opening Exercise   minutes) 

 
Opening Exercise 

In the coordinate plane, find the distance between the points using absolute value. 

The distance between the points is ૡ units.  The points have the same first coordinates and, therefore, lie on the same 
vertical line.  |െ૜| = ૜, and |૞| = ૞, and the numbers lie on opposite sides of ૙, so their absolute values are added 
together; ૜ + ૞ = ૡ.  We can check our answer by just counting the number of units between the two points.  

 

|െ૜| = ૜ 

|૞| = ૞ 

Lesson 19: 
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Exploratory Challenge 

Exercises 1–2  (8 minutes):  The Length of a Line Segment Is the Distance Between Its End Points 

 
Exploratory Challenge 

Exercises 1–2:  The Length of a Line Segment Is the Distance Between Its End Points  

1. Locate and label (૝, ૞) and (૝, െ૜).  Draw the line segment between the 
end points given on the coordinate plane.  How long is the line segment 
that you drew?  Explain. 

The length of the line segment is also ૡ units.  I found that the distance 
between (૝, െ૜) and (૝, ૞) is ૡ units.  Because the end points are on 
opposite sides of zero, I added the absolute values of the second 
coordinates together, so the distance from end to end is ૡ units.  

 

2. Draw a horizontal line segment starting at (૝, െ૜) that has a length of ૢ 
units.  What are the possible coordinates of the other end point of the 
line segment?  (There is more than one answer.) (െ૞, െ૜) or (૚૜, െ૜) 

 

Which point did you choose to be the other end point of the horizontal line segment?  Explain how and why you 
chose that point.  Locate and label the point on the coordinate grid. 

The other end point of the horizontal line segment is (െ૞, െ૜).  I chose this point because the other option, (૚૜, െ૜), is located off of the given coordinate grid. 
Note:  Students may choose the end point (૚૜, െ૜), but they must change the number scale of the ࢞-axis to do so. 

Exercise   (5 minutes):  Extending Lengths of Line Segments to Sides of Geometric Figures 

 
:  Extending Lengths of Line Segments to Sides of Geometric Figures 

 The two line segments that you have just drawn could be seen as two sides of a rectangle.  Given this, the end 
points of the two line segments would be three of the vertices of this rectangle.  

a. Find the coordinates of the fourth vertex of the rectangle.  
Explain how you find the coordinates of the fourth vertex 
using absolute value. 

The fourth vertex is (െ૞, ૞).  The opposite sides of a 
rectangle are the same length, so the length of the vertical 
side starting at (െ૞, െ૜) has to be ૡ units long.  Also, the 
side from (െ૞, െ૜) to the remaining vertex is a vertical line, 
so the end points must have the same first coordinate.  |െ૜| = ૜, and ૡ െ ૜ = ૞, so the remaining vertex must be 
five units above the ࢞-axis.  
Note:  Students can use a similar argument using the length 
of the horizontal side starting at (૝, ૞), knowing it has to be ૢ units long. 

 

(െ૞, െ૜) 

(െ૞, ૞) 

(૝, െ૜) 

(૝, ૞) 

Lesson 19: 
 

(െ૞, െ૜) 
ૡ units

(૝, െ૜) 

(૝, ૞) 
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b. How does the fourth vertex that you found relate to each of the consecutive vertices in either direction?
Explain. 

The fourth vertex has the same first coordinate as (െ૞, െ૜) because they are the end points of a vertical line
segment.  The fourth vertex has the same second coordinate as (૝, ૞) since they are the end points of a
horizontal line segment. 

c. Draw the remaining sides of the rectangle.

Exercises 4–6  (6 minutes):  Using Lengths of Sides of Geometric Figures to Solve Problems 

Exercises 4–6:  Using Lengths of Sides of Geometric Figures to Solve Problems 

4. Using the vertices that you have found and the lengths of the line segments between them, 
find the perimeter of the rectangle. ૡ + ૢ + ૡ + ૢ = ૜૝; the perimeter of the rectangle is ૜૝ units. 

5. Find the area of the rectangle. ૢ × ૡ = ૠ૛; the area of the rectangle is ૠ૛ units2.

6. Draw a diagonal line segment through the rectangle with
opposite vertices for end points.  What geometric figures 
are formed by this line segment?  What are the areas of 
each of these figures?  Explain. 

The diagonal line segment cuts the rectangle into two 
right triangles.  The areas of the triangles are ૜૟ units2 

each because the triangles each make up half of the 
rectangle, and half of ૠ૛ is ૜૟. 

Extension (If time allows):  Line the edge of a piece of paper up 
to the diagonal in the rectangle.  Mark the length of the 
diagonal on the edge of the paper.  Align your marks 
horizontally or vertically on the grid, and estimate the length 
of the diagonal to the nearest integer.  Use that estimation to 
now estimate the perimeter of the triangles. 

The length of the diagonal is approximately ૚૛ units, and the perimeter of each triangle is approximately ૛ૢ units. 

Scaffolding: 

Lesson 19: 
 

(െ૞, െ૜) 

(െ૞, ૞) 

(૝, െ૜) 

(૝, ૞) 
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Exercise 7  (8 minutes)   

 
Exercise 7 

7. Construct a rectangle on the coordinate plane that 
satisfies each of the criteria listed below.  Identify the 
coordinate of each of its vertices. 

 Each of the vertices lies in a different quadrant. 

 Its sides are either vertical or horizontal. 

 The perimeter of the rectangle is ૛ૡ units.   

Answers will vary.  The example to the right shows a 
rectangle with side lengths ૚૙ and ૝ units.  The 
coordinates of the rectangle’s vertices are (െ૟, ૜), (૝, ૜), (૝, െ૚), and (െ૟, െ૚). 

 
Using absolute value, show how the lengths of the sides 
of your rectangle provide a perimeter of ૛ૡ units. |െ૟| = ૟, |૝| = ૝, and ૟ + ૝ = ૚૙, so the width of my rectangle is ૚૙ units. |૜| = ૜, |െ૚| = ૚, and ૜ + ૚ = ૝, so the height of my rectangle is ૝ units. ૚૙ + ૝ + ૚૙ + ૝ = ૛ૡ, so the perimeter of my rectangle is ૛ૡ units.   

 

Closing  (5 minutes)   

 

 If the points are in different quadrants, then the ݔ-coordinates lie on opposite sides of zero.  The 
distance between the ݔ-coordinates can be found by adding the absolute values of the ݔ-coordinates. 
(The ݕ-coordinates are the same and show that the points lie on a horizontal line.) 

 

 If the line segment is vertical, then the other end point could be above or below the given end point.  If 
we know the length of the line segment, then we can count up or down from the given end point to find 
the other end point.  We can check our answer using the absolute values of the ݕ-coordinates.  The 
process is similar with a horizontal line.  If we know the length of the line segment, then we can count 
to the left or the right from the given end point to find the other end point.  

Exit Ticket  (10 minutes)   

Lesson Summary 

 The length of a line segment on the coordinate plane can be determined by finding the distance 
between its end points.   

 You can find the perimeter and area of figures such as rectangles and right triangles by finding the 
lengths of the line segments that make up their sides and then using the appropriate formula. 

Lesson 19: 
 

 ࢞

 ࢟

(െ૟, ૜) 
(െ૟, െ૚) 

(૝, ૜) 
(૝, െ૚) 
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Lesson 19:  Problem Solving and the Coordinate Plane 

 
Exit Ticket 
 

 (െ2, െ7) 12

 12

 ࢞

 ࢟

Lesson 19: 
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Exit Ticket Sample Solutions 
 

1. The coordinates of one end point of a line segment are (െ૛, െૠ).  The line segment is ૚૛ units long.  Give three 
possible coordinates of the line segment’s other end point. (૚૙, െૠ); (െ૚૝, െૠ); (െ૛, ૞); (െ૛, െ૚ૢ) 

 

2. Graph a rectangle with an area of ૚૛ units2 such that its vertices lie in at least two of the four quadrants in the 
coordinate plane.  State the lengths of each of the sides, and use absolute value to show how you determined the 
lengths of the sides. 

Answers will vary.  The rectangle can have side 
lengths of ૟ and ૛ or ૜ and ૝.  A sample is 
provided on the grid on the right.  ૟ × ૛ = ૚૛ 

 
 
 
 
 
 
 
 
 
 
 
 
Problem Set Sample Solutions 

 

1. One end point of a line segment is (െ૜, െ૟).  The length of the line segment is ૠ units.  Find four points that could 
serve as the other end point of the given line segment. (െ૚૙, െ૟); (૝, െ૟); (െ૜, ૚); (െ૜, െ૚૜) 

 

2. Two of the vertices of a rectangle are (૚, െ૟) and (െૡ, െ૟).  If the rectangle has a perimeter of ૛૟ units, what are 
the coordinates of its other two vertices? (૚, െ૛) and (െૡ, െ૛), or (૚, െ૚૙) and (െૡ, െ૚૙) 

 

 A rectangle has a perimeter of ૛ૡ units, an area of ૝ૡ square units, and sides that are either horizontal or vertical.  
If one vertex is the point (െ૞, െૠ) and the origin is in the interior of the rectangle, find the vertex of the rectangle 
that is opposite (െ૞, െૠ). (૚, ૚) 

Lesson 19: 
 

 ࢞

 ࢟

૚ unit ૚ unit 

૜ units 

૜ units 

૟ units 

૛ units 
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6ͻ3End-of-Module Assessment Task  

Module 3: 
 

 

 
Good morning, Mr. Kindle, 
 
Yesterday’s investment activity included a loss of , a gain of , and another gain of 

.  Log in now to see your current balance. 

 

Description Integer Representation 
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Module 3: 
 

 

 

 

 

Temperature in degrees Fahrenheit 
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Module 3: 
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6ͻ3End-of-Module Assessment Task  

Module 3: 
 

 

 Mount Marcy is the highest point in New York State.  It is  feet above sea level.  
 Lake Erie is  feet below sea level. 
 The elevation of Niagara Falls, NY, is feet above sea level. 
 The lobby of the Empire State Building is  feet above sea level. 
 New York State borders the Atlantic Coast, which is at sea level. 
 The lowest point of Cayuga Lake is  feet below sea level. 
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Elevations Absolute Values of Elevations 
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Module 3: 
 

A Progression Toward Mastery   

 
Assessment  
Task Item 

STEP 1 
Missing or 
incorrect answer 
and little evidence 
of reasoning or 
application of 
mathematics to 
solve the problem. 

STEP 2 
Missing or incorrect 
answer but 
evidence of some 
reasoning or 
application of 
mathematics to 
solve the problem. 

STEP 3 
A correct answer 
with some evidence 
of reasoning or 
application of 
mathematics to 
solve the problem, 
OR an incorrect 
answer with 
substantial 
evidence of solid 
reasoning or 
application of 
mathematics to 
solve the problem. 

STEP 4 
A correct answer 
supported by 
substantial 
evidence of solid 
reasoning or 
application of 
mathematics to 
solve the problem. 

1 
 
 

a 

. 

 

b 
 

. 

does not 
label

.  
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Module 3: 
 

c 
 

opposite

2 a 
 

 

b 
 

c 
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Module 3: 
 

d 
 

3 
 

a 

 

b 
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Module 3: 
 

c 

d 

left

4 a 
 

b 
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Module 3: 
 

c 

greatest to least

d 
 

5 a 

b 

 

 A STORY OF RATIOS

196

©2018 Great Minds ®. eureka-math.org



6ͻ3End-of-Module Assessment Task  

Module 3: 
 

c 

 

d 

 

 e 
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Module 3: 
 

 

 
Good morning, Mr. Kindle, 
 
Yesterday’s investment activity included a loss of , a gain of , and another gain of 

.  Log in now to see your current balance. 

 

Description Integer Representation 

-800 

960 

230 
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Module 3: 
 

 

 

 

 

Temperature in degrees Fahrenheit 
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  .

 .

 .
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6ͻ3End-of-Module Assessment Task  

Module 3: 
 

 

 Mount Marcy is the highest point in New York State.  It is  feet above sea level.  
 Lake Erie is  feet below sea level. 
 The elevation of Niagara Falls, NY, is feet above sea level. 
 The lobby of the Empire State Building is  feet above sea level. 
 New York State borders the Atlantic Coast, which is at sea level. 
 The lowest point of Cayuga Lake is  feet below sea level. 
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