
Unit 1: Area and Surface Area2

�

�
.....................................................................................................................................................................................................�5�

o�
�.......................................................................................................................................�8�

o�
o�
o�

�....................................................................................................................................................................................12�

o�

�
�....................................................................................................................................................................................................16�

o�
o�

�............................................................................................................................................................20�

o�
o�
o�

�......................................................................................................................................................................................25�

o�

�
�....................................................................................................................................................................29�

o�
�.................................................................................................................................................................................................34�

o�



Unit 1: Area and Surface Area 3

�..................................................................................................................................................................39�

o�
o�
o�

�.......................................................................................................................................................................43�

o�
o�

�
�............................................................................................................................................................................................................48�

o�

o�
�

�
�.....................................................................................................................................................................................52�

o�
�...........................................................................................................................................................................................................56�

o�
o�
o�

�....................................................................................................................................................................................61�

o�
o�

�......................................................................................................................................................................65�

o�
o�



Unit 1: Area and Surface Area4

...................................................................................................................................70�

o�
o�

�
�..........................................................................................................................................................................................74�

o�
o�

�..................................................................................................................................................................................78�

o�
o�

�
�...............................................................................................................................................................................................81�

o�
o�

�



Unit 1: Area and Surface Area 5

�
1.1.2a Exploration Activity: More Red, Green, or Blue?�

Your teacher will assign you to look at Pattern A or Pattern B. 

In your pattern, which shape covers more of the plane: blue 
rhombuses, red trapezoids, or green triangles? Explain how you 
know. 

Pattern A 

 

Pattern B 

 
 
 
 
 
 

/HW·V�ORRN�DW�WLOLQJ�SDWWHUQV�DQG�WKLQN�DERXW�DUHD� 

�
1.1.1 Warm-Up: :KLFK�2QH�'RHVQ·W�%HORQJ��7LOLQJV�

Which pattern GRHVQ·W�EHORQJ" 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Unit 1, Lesson 1: Tiling the Plane 
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�
������3UDFWLFH�3UREOHPV�

�� :KLFK�VTXDUH³ODUJH��PHGLXP��RU�VPDOO³FRYHUV�PRUH�RI�WKH�
SODQH"�([SODLQ�\RXU�UHDVRQLQJ��

�
�
�
�
�
�
�
�
�� 'UDZ�WKUHH�GLIIHUHQW�TXDGULODWHUDOV��HDFK�ZLWK�DQ�DUHD�RI����

VTXDUH�XQLWV��

�
�
�

�

�
�����E�([SORUDWLRQ�([WHQVLRQ��$UH�\RX�UHDG\�IRU�PRUH"�

2Q�JUDSK�SDSHU��FUHDWH�D�WLOLQJ�SDWWHUQ�VR�WKDW��

� 7KH�SDWWHUQ�KDV�DW�OHDVW�WZR�GLIIHUHQW�VKDSHV
� 7KH�VDPH�DPRXQW�RI�WKH�SODQH�LV�FRYHUHG�E\�HDFK�W\SH�RI�

VKDSH��
�
�

�
/HVVRQ���6XP DU\�

,Q�WKLV�OHVVRQ��ZH�OHDUQHG�DERXW�tiling�WKH�SODQH��ZKLFK�PHDQV�
FRYHULQJ�D�WZR�GLPHQVLRQDO�UHJLRQ�ZLWK�FRSLHV�RI�WKH�VDPH�
VKDSH�RU�VKDSHV�VXFK�WKDW�WKHUH�DUH�QR�JDSV�RU�RYHUODSV��

7KHQ��ZH�FRPSDUHG�WLOLQJ�SDWWHUQV�DQG�WKH�VKDSHV�LQ�WKHP��,Q�
WKLQNLQJ�DERXW�ZKLFK�SDWWHUQV�DQG�VKDSHV�FRYHU�PRUH�RI�WKH�
SODQH��ZH�KDYH�VWDUWHG�WR�UHDVRQ�DER DUHD��
:H�ZLOO�FRQWLQXH�WKLV�ZRUN��DQG�WR�OHDUQ�KRZ�WR�XVH�
PDWKHPDWLFDO�WRROV�VWUDWHJLFDOO\�WR�KHOS�XV�GR�PDWKHPDWLF

�

�
������&RRO�'RZQ�

7KLQN�DERXW�\RXU�ZRUN�WRGD\��DQG�ZULWH�\RXU�EHVW�GHILQLWLRQ�RI�
DUHD���
�

�

�

�

�

�

�

�
�
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�� 7KH�DUHD�RI�WKLV�VKDSH�LV����VTXDUH�XQLWV��:KLFK�RI�WKHVH�
VWDWHPHQWV�LV�WUXH�DERXW�WKH�DUHD"�6HOHFW�DOO�WKDW�DSSO\��

�
 7KH�DUHD�FDQ�EH�IRXQG�E\�FRXQWLQJ�WKH�QXPEHU�RI�

VTXDUHV�WKDW�WRXFK�WKH�HGJH�RI�WKH�VKDSH��

 ,W�WDNHV����JULG�VTXDUHV�WR�FRYHU�WKH�VKDSH�ZLWKRXW�JDSV�
DQG�RYHUODSV��

 7KH�DUHD�FDQ�EH�IRXQG�E\�PXOWLSO\LQJ�WKH�VLGHV�OHQJWKV�
WKDW�DUH���XQLWV�DQG���XQLWV��

 7KH�DUHD�FDQ�EH�IRXQG�E\�FRXQWLQJ�WKH�JULG�VTXDUHV�
LQVLGH�WKH�VKDSH�

 7KH�DUHD�FDQ�EH�IRXQG�E\�DGGLQJ�4 × 3�DQG�6 × 2��

�� 8VH�FRSLHV�RI�WKH�UHFWDQJOH�WR�VKRZ�KRZ�D�UHFWDQJOH�
FRXOG��

D��WLOH�WKH�SODQH�

�
�
�
�

E��not�WLOH�WKH�SODQH��

�
�
�
�
�
�
�
�
�
�
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�

 

 
 

/HW·V�FUHDWH�VKDSHV�DQG�ILQG�WKHLU�DUHDV� 

�
1.2.1 Warm-Up: What is Area?�

You may recall that the term area tells us something 
about the number of squares inside a two-dimensional shape. 

1. Here are four drawings that each show squares inside a 
shape. Select all drawings whose squares could be used to 
find the area of the shape. Be prepared to explain your 
reasoning. 

   
2. Write a definition of area that includes all the information 

that you think is important.  
 
 
 
 
 
 
 

Unit 1, Lesson 2: Finding Area by 
Decomposing and Rearranging 

�

�� +HUH�DUH�WZR�FRSLHV�RI�WKH�VDPH�ILJXUH��6KRZ�WZR�GLIIHUHQW�
ZD\V�IRU�ILQGLQJ�WKH�DUHD�RI�WKH�VKDGHG�UHJLRQ��$OO�DQJOHV�
DUH�ULJKW�DQJOH

�
�

�

�

�

�

�

�

�� :KLFK�VKDSH�KDV�D�ODUJHU�DUHD��D�UHFWDQJOH�WKDW�LV���LQFKHV�
E\�3

4
�LQFK��RU�D�VTXDUH�ZLWK�VLGH�OHQJWK�RI�2 1

ଶ
�LQFKHV"�6KRZ�

\RXU�UHDVRQLQJ��
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�� 8VH�\RXU�VKDSHV�WR�FUHDWH�D�QHZ�VKDSH�ZLWK�DQ�DUHD�RI���
VTXDUH�XQLWV��7UDFH�\RXU�VKDSH�

�
1.2.2b Exploration Extension: Are you ready for more?�

)LQG�D�ZD\�WR�XVH�DOO�RI�\RXU�SLHFHV�WR�FRPSRVH�D�VLQJOH�ODUJH�
VTXDUH��:KDW�LV�WKH�DUHD�RI�WKLV�ODUJH�VTXD

�
1.2.3 Exploration Activity: Tangram Triangles�

5HFDOO�WKDW�WKH�DUHD�RI�WKH�VTXDUH�\RX�VDZ�HDUOLHU�LV���VTXDUH�
XQLW��&RPSOHWH�HDFK�VWDWHPHQW�DQG�H[SODLQ�\RXU�UHDVRQLQJ��

�� 7KH�DUHD�RI�WKH�VPDOO�WULDQJOH�LV�BBBBBBBBB�VTXDUH�XQLWV��,�
NQRZ�WKLV�EHFDXVH�������

�� 7KH�DUHD�RI�WKH�PHGLXP�WULDQJOH�LV�BBBBBBBBB�VTXDUH�XQLWV��,�
NQRZ�WKLV�EHFDXVH����

�� 7KH�DUHD�RI�WKH�ODUJH�WULDQJOH�LV�BBBBBBBBB�VTXDUH�XQLWV��,�
NQRZ�WKLV�EHFDXVH����

�
1.2.2a Exploration Activity: Composing Shapes�

<RXU�WHDFKHU�ZLOO�JLYH�\RX�RQH�VTXDUH�DQG�VRPH�VPDOO��
PHGLXP��DQG�ODUJH�ULJKW�WULDQJOHV��7KH�DUHD�RI�WKH�VTXDUH�LV���
VTXDUH�XQLW��

�� 1RWLFH�WKDW�\RX�FDQ�SXW�WRJHWKHU�WZR�VPDOO�WULDQJOHV�WR�
PDNH�D�VTXDUH��:KDW�LV�WKH�DUHD�RI�WKH�VTXDUH�FRPSRVHG�
RI�WZR�VPDOO�WULDQJOHV"�%H�SUHSDUHG�WR�H[SODLQ�\RXU�
UHDVRQLQJ��

�

�� 8VH�\RXU�VKDSHV�WR�FUHDWH�D�QHZ�VKDSH�ZLWK�DQ�DUHD�RI���
VTXDUH�XQLW�WKDW�LV�QRW�D�VTXDUH��7UDFH�\RXU�VKDSH��

�� 8VH�\RXU�VKDSHV�WR�FUHDWH�D�QHZ�VKDSH�ZLWK�DQ�DUHD�RI���
VTXDUH�XQLWV��7UDFH�\RXU�VKDSH�

�� 8VH�\RXU�VKDSHV�WR�FUHDWH�D�different�VKDSH�ZLWK�DQ�DUHD�RI�
��VTXDUH�XQLWV��7UDFH�\RXU�VKDSH�
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�

�
1.2.4 Cool-Down 

7KH�VTXDUH�LQ�WKH�PLGGOH�KDV�DQ�DUHD�RI���VTXDUH�XQLW��:KDW�LV�
WKH�DUHD�RI�WKH�HQWLUH�UHFWDQJOH�LQ�VTXDUH�XQLWV"�([SODLQ�\RXU�
UHDVRQLQJ��

�
�
�
�
�
�

�
�
�

�

�
1.2.5 Practice Problems�

�� 7KH�GLDJRQDO�RI�D�UHFWDQJOH�LV�VKRZQ��

�
D� 'HFRPSRVH�WKH�UHFWDQJOH�DORQJ�WKH�GLDJRQDO��DQG�

UHFRPSRVH�WKH�WZR�SLHFHV�WR�PDNH�D�different�VKDSH��
�

�
Lesson 2 Summary 

+HUH�DUH�WZR�LPSRUWDQW�SULQFLSOHV�IRU�ILQGLQJ�area��
�� ,I�WZR�ILJXUHV�FDQ�EH�SODFHG�RQH�RQ�WRS�RI�WKH�RWKHU�VR�WKDW�

WKH\�PDWFK�XS�H[DFWO\��WKHQ�WKH\�KDYH�WKH�same�area��

�� :H�FDQ�decompose�D�ILJXUH��EUHDN�D�ILJXUH�LQWR�SLHFHV��
DQG�rearrange�WKH LHFHV��PRYH�WKH�SLHFHV�DURXQG��WR�ILQG�
LWV�DUHD��

+HUH�DUH�LOOXVWUDWLRQV�RI�WKH�WZ LQFLSOHV��

�
� (DFK�VTXDUH�RQ�WKH�OHIW�FDQ�EH�GHFRPSRVHG�LQWR���

WULDQJOHV��7KHVH�WULDQJOHV�FDQ�EH�UHDUUDQJHG�LQWR�D�ODUJH�
WULDQJOH��6R�WKH�ODUJH�WULDQJOH�KDV�W same�area�DV�WKH���
VTXDUHV��

� 6LPLODUO\��WKH�ODUJH�WULDQJOH�RQ�WKH�ULJKW�FDQ�EH�
GHFRPSRVHG�LQWR���HTXDO�WULDQJOHV��7KH�W LDQJOHV�FDQ�EH�
UHDUUDQJHG�WR�IRUP���VTXDUHV��,I�HDFK�VTXDUH�KDV�DQ�DUHD�RI�
��VTXDUH�XQLW��WKHQ�WKH�DUHD�RI�WKH�ODUJH�WULDQJOH�LV���VTXDUH�
XQLWV��:H�DOVR�FDQ�VD\�WKDW�HDFK�VPDOO�WULDQJOH�KDV�DQ�DUHD�
RI�1

2
�VTXDUH�XQLW��

� �
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�� 3UL\D�GHFRPSRVHG�D�VTXDUH�LQWR����VPDOOHU��HTXDO�VL]H�
VTXDUHV�DQG�WKHQ�FXW�RXW���RI�WKH�VPDOO�VTXDUHV�DQG�
DWWDFKHG�WKHP�DURXQG�WKH�RXWVLGH�RI�RULJLQDO�VTXDUH�WR�
PDNH

+RZ�GRHV�WKH�DUHD�RI�KHU�QHZ�ILJXUH�FRPSDUH�ZLWK�WKDW�RI�
WKH�RULJLQDO�VTXDUH"�

�
$� 7KH�DUHD�RI�WKH�QHZ�ILJXUH�LV�JUHDWHU�
%� 7KH�WZR�ILJXUHV�KDYH�WKH�VDPH�DUHD�
&� 7KH�DUHD�RI�WKH�RULJLQDO�VTXDUH�LV�JUHDWHU��
'� :H�GRQ·W�NQRZ�EHFDXVH�QHLWKHU�WKH�VLGH�OHQJWK�QRU�WKH�

DUHD�RI�WKH�RULJLQDO�VTXDUH�LV�NQRZQ��

�� 7KH�DUHD�RI�D�UHFWDQJXODU�SOD\JURXQG�LV����VTXDUH�PHWHUV��,I�
WKH�OHQJWK�RI�WKH�SOD\JURXQG�LV����PHWHUV��ZKDW�LV�LWV�ZLGWK"�

E� +RZ�GRHV�WKH�DUHD�RI�WKLV�QHZ�VKDSH�FRPSDUH�WR�WKH�
DUHD�RI�WKH�RULJLQDO�UHFWDQJOH"�([SODLQ�KRZ�\RX�NQRZ�

�

�

�

�� 7KH�DUHD�RI�WKH�VTXDUH�LV���VTXDUH�XQLW��7ZR�VPDOO�WULDQJOHV�
FDQ�EH�SXW�WRJHWKHU�WR�PDNH�D�VTXDUH�RU�WR�PDNH�D�
PHGLXP�WULDQJOH��

�
�

:KLFK�ILJXUH�DOVR�KDV�DQ�DUHD�RI�1 ଵ
2
�VTXDUH�XQLWV"�6HOHFW�all�

WKDW�DSSO\��

�
�
�
�
�
�
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�

/HW·V�GHFRPSRVH�DQG�UHDUUDQJH�VKDSHV�WR�ILQG�WK LU�DUHDV��

�
1.3.1 Warm-Up: Comparing Regions�

,V�WKH�DUHD�RI�)LJXUH�$�JUHDWHU�WKDQ��OHVV�WKDQ��RU�HTXDO�WR�WKH�
DUHD�RI�WKH�VKDGHG�UHJLRQ�LQ�)LJXUH�%"�%H�SUHSDUHG�WR�H[SODLQ�
\RXU�UHDVRQLQJ��

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

Unit 1, Lesson 3: Reasoning to Find Area 

�

�� $�VWXGHQW�VDLG��´:H�FDQ·W�ILQG�WKH�DUHD�RI�WKH�VKDGHG�
UHJLRQ�EHFDXVH�WKH�VKDSH�KDV�PDQ\�GLIIHUHQW�
PHDVXUHPHQWV��LQVWHDG�RI�MXVW�D�OHQJWK�DQG�D�ZLGWK�WKDW�ZH�
FRXOG�PXOWLSO\�µ�

�
��

([SODLQ�ZK\�WKH�VWXGHQW·V�VWDWHPHQW�DERXW�DUHD�LV�
LQFRUUHFW��

�
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�
1.3.2b Exploration Extension: Are you ready for more?�

5HDUUDQJH�WKH�WULDQJOHV�IURP�)LJXUH�&�VR�WKH\�ILW�LQVLGH�)LJXUH�
'��'UDZ�DQG�FRORU�D�GLDJUDP�RI�\RXU�ZRUN�RQ�WKH�JULG���

�
�

�
1.3.3 Exploration Activity: Off the Grid�

)LQG�WKH�DUHD�RI�WKH�VKDGHG�UHJLRQ�V��RI�HDFK�ILJXUH��([SODLQ�RU�
VKRZ�\RXU�UHDVRQLQJ��

�
�

�
1.3.2a Exploration Activity: On the Grid�

(DFK�JULG�VTXDUH�LV���VTXDUH�XQLW��)LQG�WKH�DUHD��LQ�VTXDUH�XQLWV��
RI�HDFK�VKDGHG�UHJLRQ�ZLWKRXW�FRXQWLQJ�HYHU\�VTXDUH��%H�
SUHSDUHG�WR�H[SODLQ�\RXU�UHDVRQLQJ��

�
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�

�
1.3.4 Cool-Down�

$�PDULWLPH�IODJ�LV�VKRZQ��:KDW�LV�WKH�DUHD�RI�WKH�VKDGHG�SDUW�
RI�WKH�IODJ"�([SODLQ�RU�VKRZ�\RXU�UHDVRQLQJ��

�
��

�

�

�

�

�
1.3.5 Practice Problems�

�� )LQG�WKH�DUHD�RI�HDFK�VKDGHG�UHJLRQ��6KRZ�\RXU�UHDVRQLQJ��

�
�

�

�

�

�
�

�
Lesson 3 Summary 

7KHUH�DUH�GLIIHUHQW�VWUDWHJLHV�ZH�FDQ�XVH�WR�ILQG�WKH�DUHD�RI�D�
UHJLRQ��:H�FDQ��
� 'HFRPSRVH�LW�LQWR�VKDSHV�ZKRVH�DUHDV�\RX�NQRZ�KRZ�WR�

FDOFX LQG�WKH�DUHD�RI�HDFK�RI�WKRVH�VKDSHV��DQG�WKHQ�
DGG�WKH�DUHDV��

�
� 'HFRPSRVH�LW�DQG�UHDUUDQJH�WKH�SLHFHV�LQWR�VKDSHV�ZKRVH�

DUHDV�\RX�NQRZ�KRZ�WR�FDOFXODWH� LQG�WKH�DUHD�RI�HDFK�RI�
WKRVH�VKDSHV��DQG�WKHQ�DGG�WKH�DUHDV��

�
� &RQVLGHU�LW�DV�D�VKDSH�ZLWK�D�PLVVLQJ�SLHFH��FDOFXODWH�WKH�

DUHD�RI�WKH�VKDSH�DQG�WKH�PLVVLQJ�SLHFH��DQG�WKHQ�VXEWUDFW�
WKH�DUHD�RI�WKH�SLHFH�IURP�WKH�DUHD�RI�WKH�VKDSH�

�
7KH�DUHD�RI�D�ILJXUH�LV�DOZD\V�PHDVXUHG�LQ�VTXDUH�XQLWV���:KHQ�
ERWK�VLGH�OHQJWKV�RI�D�UHFWDQJOH�DUH�JLYHQ�LQ�FHQWLPHWHUV��WKHQ�
WKH�DUHD�LV�JLYHQ�LQ�VTXDUH�FHQWLPHWHUV��
7KH�DUHD�RI�WKLV�UHFWDQJOH�LV����VTXDUH�FHQWLPHWHUV�

�
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�� $�KRPHRZQHU�LV�GHFLGLQJ�RQ�WKH�VL]H�RI�WLOHV�WR�XVH�WR�IXOO\�
WLOH�D�UHFWDQJXODU�ZDOO�LQ�KHU�EDWKURRP�WKDW�LV����LQFKHV�E\�
���LQFKHV��7KH�WLOHV�DUH�VTXDUHV�DQG�FRPH�LQ�WKUHH�VLGH�
OHQJWKV����LQFKHV����LQFKHV��DQG���LQFKHV��6WDWH�LI�\RX�DJUHH�
ZLWK�HDFK�VWDWHPHQW�DERXW�WKH�WLOHV��([SODLQ�\RXU�UHDVRQLQJ��

D� 5HJDUGOHVV�RI�WKH�VL]H�VKH�FKRRVHV��VKH�ZLOO�QHHG�WKH�
VDPH�QXPEHU�RI�WLOH

�
�
�

�
E� 5HJDUGOHVV�RI�WKH�VL]H�VKH�FKRRVHV��WKH�DUHD�RI�WKH�ZDOO�

WKDW�LV�EHLQJ�WLOHG�LV�WKH�VDPH��
�

�
�
�
�
F� 6KH�ZLOO�QHHG�WZR���LQFK�WLOHV�WR�FRYHU�WKH�VDPH�DUHD�DV�

RQH���LQFK�WLOH
�
�
�

�
G� 6KH�ZLOO�QHHG�IRXU���LQFK�WLOHV�WR�FRYHU�WKH�VDPH�DUHD�DV�

RQH���LQFK�W
�
�
�

�
H� ,I�VKH�FKRRVHV�WKH���LQFK�WLOHV��VKH�ZLOO�QHHG�D�TXDUWHU�DV�

PDQ\�WLOHV�DV�VKH�ZRXOG�ZLWK���LQFK�WLOHV��

�� )LQG�WKH�DUHD�RI�HDFK�VKDGHG�UHJLRQ��6KRZ�RU�H[SODLQ�\RXU�
UHDVRQLQJ��

�
�
�

�� 7ZR�SORWV�RI�ODQG�KDYH�YHU\�GLIIHUHQW�VKDSHV��1RDK�VDLG�WKDW�
ERWK�SORWV�RI�ODQG�KDYH�WKH�VDPH�DUHD��

�

'R�\RX�DJUHH�ZLWK�1RDK"�([SODLQ�
\RXU�UHDV

�
�
�
�
�
�
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�

�
1.4.2 Exploration Activity: Area of a Parallelogram�

Find the area of each parallelogram. Show your reasoning. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�

 
 

/HW·V�LQYHVWLJDWH�WKH�IHDWXUHV�DQG�DUHD�RI�SDUDOOHORJUDPV� 

�
1.4.1 Warm-Up: Features of a Parallelogram�

Figures A, B, and C are parallelograms. Figures D, E, and F 
are not parallelograms.  

 
Study the examples and non-examples. What do you notice 
about: 

1. the number of sides that a parallelogram has? 
 
 
 
 
2. opposite sides of a parallelogram? 
 
 
 
 
3. opposite angles of a parallelogram? 

 
 

 
 

Unit 1, Lesson 4: Parallelograms 
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�
Lesson 4 Summary 

$�parallelogram�LV�D�TXDGULODWHUDO��LW�KDV�IRXU�VLGHV���7KH�
RSSRVLWH�VLGHV�RI�D�SDUDOOHORJUDP�DUH�SDUDOOHO��,W�LV�DOVR�WUXH�
WKDW��

� 7KH�RSSRVLWH�VLGHV�RI�D�SDUDOOHORJUDP�KDYH�HTXDO�OHQJWK��
� 7KH�RSSRVLWH�DQJOHV�RI�D�SDUDOOHORJUDP�KDYH�HTXDO�

PHDVXUH�

�

7KHUH�DUH�VHYHUDO�VWUDWHJLHV�IRU�ILQGLQJ�WKH�DUHD�RI�D�
parallelogram��

� :H�FDQ�GHFRPSRVH�DQG�UHDUUDQJH�D�SDUDOOHORJUDP�WR�
IRUP�D�UHFWDQJOH��+HUH�DUH�WKUHH�ZD\V
�

� �
� �

� :H�FDQ�HQFORVH�WKH�SDUDOOHORJUDP�DQG�WKHQ�VXEWUDFW�W
DUHD�RI�WKH�WZR�WULDQJOHV�LQ�WKH�FRUQHU
�

� �

%RWK�RI�WKHVH�ZD\V�ZLOO�ZRUN�IRU�DQ\�SDUDOOHORJUDP

�
1.4.3 Exploration Activity: Lots of Parallelograms�

)LQG�WKH�DUHD�RI�WKH�IROORZLQJ�SDUDOOHORJUDPV��6KRZ�\RXU�
UHDVRQLQJ��

�

�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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�

�
1.4.5 Practice Problems�

�� 6HOHFW�all�RI�WKH�SDUDOOHORJUDPV��)RU�HDFK�ILJXUH�WKDW�LV not�
VHOHFWHG��H[SODLQ�KRZ�\RX�NQRZ�LW�LV�QRW�D�SDUDOOHORJUDP���

�
�
�
�
�
�
�
�

�� D��'HFRPSRVH�DQG�UHDUUDQJH�WKLV�SDUDOOHORJUDP�WR�PDNH�D�
� �UHFWDQJOH�

�
�
�
�
�
�
�
�

�

)RU�VRPH�SDUDOOHORJUDPV��KRZHYHU��WKH�SURFHVV�RI�
GHFRPSRVLQJ�DQG�UHDUUDQJLQJ�UHTXLUHV�D�ORW�PRUH�VWHSV�WKDQ�LI�
ZH�HQFORVH�WKH�SDUDOOHORJUDP�ZLWK�D�UHFWDQJOH�DQG�VXEWUDFW�
WKH�FRPELQHG�DUHD�RI�WKH�WZR�WULDQJOHV�LQ�WKH�FRUQHUV��+HUH�LV�
DQ�H[DPSOH��

�
�

�
1.4.4 Cool-Down�

+RZ�ZRXOG�\RX�ILQG�WKH�DUHD�RI�WKLV�SDUDOOHORJUDP"�'HVFULEH�
\RXU�VWUDWHJ\��

�
�
�
�
�
�
�
�
�
�
�
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�� )LQG�WKH�DUHD�RI�HDFK�VKDSH��6KRZ�\RXU�UHDVRQLQJ��
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�

�
1.5.2 Exploration Activity: The Right Height?�

1. Each parallelogram has a side that is ODEHOHG�´EDVH�µ  

  Study the examples and non-examples of bases and 
heights of parallelograms. Then, answer the questions that 
follow. 

  Examples: The dashed segment in each drawing represents 
the corresponding height for the given base. 

 
    
  Non-examples: The dashed segment in each drawing does 

not represent the corresponding height for the given base. 

 
�

 

�

�

/HW·V�LQYHVWLJDWH�WKH�DUHD�RI�SDUDOOHORJUDPV�VRPH�PRUH��

�
1.5.1 Warm-Up: A Parallelogram and Its Rectangles�

(OHQD�DQG�7\OHU�ZHUH�ILQGLQJ�WKH�DUHD�RI�WKLV�SDUDOOHORJUDP�

�
+HUH�LV�KRZ�(OHQD�GLG�LW��

�
+HUH�LV�KRZ�7\OHU�GLG�LW��

�
+RZ�DUH�WKH�WZR�VWUDWHJLHV�IRU�ILQGLQJ�WKH�DUHD�RI�D�
SDUDOOHORJUDP�WKH�VDPH"�+RZ�WKH\�DUH�GLIIHUH
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Unit 1, Lesson 5: Bases and Heights of 
Parallelograms 
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�

1.5.3a Exploration Activity: Finding the Formula for 
Area of Parallelograms�

)RU�HDFK�SDUDOOHORJUDP�

� ,GHQWLI\�D�EDVH�DQG�D�FRUUHVSRQGLQJ�KHLJKW��DQG�UHFRUG�
WKHLU�OHQJWKV�LQ�WKH�WDEOH�WKDW�IROORZV��

� )LQG�WKH�DUHD�DQG�UHFRUG LW�LQ�WKH�ULJKW�PRVW�FROX

,Q�WKH�ODVW�URZ��ZULWH�DQ�H[SUHVVLRQ�XVLQJ�ܾ�DQ ℎ�IRU�WKH�DUH
DQ\�SDUDOOHOR

�

parallelogram� base (units)� height (units)� area (sq 
units)�

A� � � �
B� � � �
C� � � �
D� � � �

any 
parallelogram�

ܾ� ℎ� �
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 6HOHFW�all�VWDWHPHQWV�WKDW�DUH�WUXH�DERXW�EDVHV�DQG�KHLJKWV�
LQ�D�SDUDOOHORJUDP��

 2QO\�D�KRUL]RQWDO�VLGH�RI�D�SDUDOOHORJUDP�FDQ�EH�
EDVH��

 $Q\�VLGH�RI�D�SDUDOOHORJUDP�FDQ�EH�D�EDVH�
 $�KHLJKW�FDQ�EH�GUDZQ�DW�DQ\�DQJOH�WR�WKH�VLGH�FKRVHQ�

DV�WKH�EDVH��
 $�EDVH�DQG�LWV�FRUUHVSRQGLQJ�KHLJKW�PXVW�EH�

SHUSHQGLFXODU�WR�HDFK�R
 $�KHLJKW�FDQ�RQO\�EH�GUDZQ�LQVLGH�D�SDUDOOHORJUDP�
 $�KHLJKW�FDQ�EH�GUDZQ�RXWVLGH�RI�WKH�SDUDOOHORJUDP��DV�

ORQJ�DV�LW�LV�GUDZQ�DW�D����GHJUHH�DQJOH�WR�WKH�EDVH��
 $�EDVH�FDQQRW�EH�H[WHQGHG�WR�PHHW�D�KHLJKW

�
�� )LYH�VWXGHQWV�ODEHOHG�D�EDVH�ܾ�DQG�D�FRUUHVSRQGLQJ�KHLJKW�

ℎ�IRU�HDFK�RI�WKHVH�SDUDOOHORJUDPV��$UH�DOO�GUDZLQJV�
FRUUHFWO\�ODEHOHG"�([SODLQ�KRZ�\RX�NQRZ�
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�

�
+HUH�DUH�WZR�FRSLHV�RI�WKH�VDPH�SDUDOOHORJUDP��2Q�WKH�OHIW��
WKH�VLGH�WKDW�LV�WKH�EDVH�LV���XQLWV�ORQJ��,WV�FRUUHVSRQGLQJ�KHLJKW�
LV���XQLWV��2Q�WKH�ULJKW��WKH�VLGH�WKDW�LV�WKH�EDVH�LV���XQLWV�ORQJ��,WV�
KHLJKW�LV�����XQLWV��)RU�ERWK��WKUHH�GLIIHUHQW�VHJPHQWV�DUH�VKRZQ�
WR�UHSUHVHQW�WKH�KHLJKW��:H�FRXOG�GUDZ�LQ�PDQ\�PRUH

1R�PDWWHU�ZKLFK�VLGH�LV�FKRVHQ�DV�WKH�EDVH��WKH�DUHD�RI�WKH�
SDUDOOHORJUDP�LV�WKH�SURGXFW�RI�WKDW�EDVH�DQG�LWV�
FRUUHVSRQGLQJ�KHLJKW��:H�FDQ�FKHFN�LW�

4 × 6 = 24�D 4.8 × 5 = 24�
:H�FDQ�VHH�ZK\�WKLV�LV�WUXH�E\�GHFRPSRVLQJ�DQG�UHDUUDQ
WKH�SDUDOOHORJUDPV�LQWR�UHFWDQJOHV�

�
1RWLFH�WKDW�WKH�VLGH�OHQJWKV�RI�HDFK�UHFWDQJOH�DUH�WKH�EDVH�
DQG�KHLJKW�RI�WKH�SDUDOOHORJUDP��(YHQ�WKRXJK�WKH�WZR
UHFWDQJOHV�KDYH�GLIIHUHQW�VLGH�OHQJWKV��WKH�SURGXFWV�RI�WKH�VLGH�
OHQJWKV�DUH�HTXDO��VR�WKH\�KDYH�WKH�VDPH�DUHD��$QG�ERWK�
UHFWDQJOHV�KDYH�WKH�VDPH�DUHD�DV�WKH�SDUDOOHORJUDP

:H�RIWHQ�XVH�OHWWHUV�WR�VWDQG�IRU�QXPEHUV��,I�ܾ�LV�EDVH�RI�D�
SDUDOOHORJUDP��LQ�XQLWV���DQG�ℎ�LV�WKH�FRUUHVSRQGLQJ�KHLJKW��LQ
XQLWV���WKHQ�WKH�DUHD�RI�WKH�SDUDOOHORJUDP��LQ�VTXDUH�XQLWV��LV�
WKH�SURGXFW�RI�WKHVH�WZR�QXPEHUV��ܾ ⋅ ℎ�

�

�
1.5.3b Exploration Extension: Are you ready for more?�

�� :KDW�KDSSHQV�WR�WKH�DUHD�RI�D�SDUDOOHORJUDP�LI�WKH�KHLJKW�
GRXEOHV��EXW�WKH�EDVH�LV�XQFKDQJHG"�,I�WKH�KHLJKW�WULSOHV"�
,I�WKH�KHLJKW�LV�����WLPHV�WKH�RULJLQDO"
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�� :KDW�KDSSHQV�WR�WKH�DUHD�LI�ERWK�WKH�EDVH�DQG�WKH�KHLJKW�

GRXEOH"�%RWK�WULSOH"�%RWK�DUH�����WLPHV�WKHLU�RULJLQDO�
OHQJWKV"�
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Lesson 5 Summary 

� :H�FDQ�FKRRVH�DQ\�RI�WKH�IRXU�VLGHV�RI�D�SDUDOOHORJUDP�DV�
WKH�base��%RWK�WKH�VLGH��WKH�VHJPHQW��DQG�LWV�OHQJWK��WKH�
PHDVXUHPHQW��DUH�FDOOHG�WKH�EDVH��

� ,I�ZH�GUDZ�DQ\�SHUSHQGLFXODU�VHJPHQW�IURP�D�SRLQW�RQ�WKH�
EDVH�WR�WKH�RSSRVLWH�VLGH�RI�WKH�SDUDOOHORJUDP��WKDW�
VHJPHQW�ZLOO�DOZD\V�KDYH�WKH�VDPH�OHQJWK��:H�FDOO�WKDW�
YDOXH�WKH�height��7KHUH�DUH�LQILQLWHO\�PDQ\�OLQH�VHJPHQWV�
WKDW�FDQ�UHSUHVHQW�WKH�K
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�� 8VH�WKH�YDOXHV�RI�ܾ�DQG�ℎ�WR�ILQG�WKH�DUHD�RI�HDFK�
SDUDOOHORJUDP�

D� $UHD�RI�3DUDOOHORJUDP�6��

�
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�

E� $UHD�RI�3DUDOOHORJUDP�7���

�
1.5.5 Practice Problems�

�� 6HOHFW�all�SDUDOOHORJUDPV�WKDW�KDYH�D�FRUUHFW�KHLJKW�
ODEHOHG�IRU�WKH�JLYHQ�EDVH�

�
�
�
�

1RWLFH�WKDW�ZH�ZULWH�WKH�PXOWLSOLFDWLRQ�V\PERO�ZLWK�D�VPDOO�GRW�
LQVWHDG�RI�D�×�V\PERO��7KLV�LV�VR�WKDW�ZH�GRQ·W�JHW�FRQIXVHG�
DERXW�ZKHWKHU�×�PHDQV�PXOWLSO\��RU�ZKHWKHU�WKH�OHWWHU ��LVݔ
VWDQGLQJ�LQ�IRU�D�QXPEHU��

,Q�KLJK�VFKRRO��\RX�ZLOO�EH�DEOH�WR�SURYH�WKDW�D�SHUSHQGLFXOD
VHJPHQW�IURP�D�SRLQW�RQ�RQH�VLGH�RI�D�SDUDOOHORJUDP�WR�WKH�
RSSRVLWH�VLGH�ZLOO�DOZD\V�KDYH�WKH�VDPH�OHQJWK�

�
<RX�FDQ�VHH�WKLV�PRVW�HDVLO\�ZKHQ�\RX�GUDZ�D�SDUDOOHORJUDP�
RQ�JUDSK�SDSHU��)RU�QRZ��ZH�ZLOO�MXVW�XVH�WK

�
1.5.4 Cool-Down�

3DUDOOHORJUDPV�6�DQG�7�DUH�HDFK�ODEHOHG�ZLWK�D�EDVH�DQG�D�
FRUUHVSRQGLQJ�KHLJKW

�
�� :KDW�DUH�WKH�YDOXHV�RI�ܾ�DQG�ℎ�IRU�HDFK�SDUDOOHORJUDP"�

D� 3DUDOOHORJUDP�6��ܾ� �BBBBBBBBB��ℎ� �BBBBBBB

E� 3DUDOOHORJUDP�7��ܾ� �BBBBBBBBB� ℎ� �BBBBBBBBB�
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�

�� ,I�WKH�VLGH�WKDW�LV���XQLWV�ORQJ�LV�WKH�EDVH�RI�WKLV�
SDUDOOHORJUDP��ZKDW�LV�LWV�FRUUHVSRQGLQJ�KHLJKW"�
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�� 7KH�VLGH�ODEHOHG�ܾ�KDV�EHHQ�FKRVHQ�DV�WKH�EDVH�IRU�WKLV�
SDUDOOHORJUDP�

�
'UDZ�D�VHJPHQW�VKRZLQJ�WKH�KHLJKW�FRUUHVSRQGLQJ�WR�WKDW�
EDVH��
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Let's practice finding the area of parallelograms. 

�
1.6.1 Warm-Up: Missing Dots�

 

How many dots are in the image? 

 

 

How do you see them? 

Unit 1, Lesson 6: Area of Parallelograms �
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�

3. Two different parallelograms P and Q both have an area of 
20 square units. Neither of the parallelograms are 
rectangles. 
 

  On the grid, draw two parallelograms that could be P and 
Q. 

   
 
 
 
 

�
1.6.2b Exploration Extension: Are you ready for more?�

Here is a parallelogram composed of smaller parallelograms. 
The shaded region is composed of four identical 
parallelograms. All lengths are in inches. 

 
What is the area of the unshaded parallelogram in the 
middle? Explain or show your reasoning. 

 

 

 
�

�

1.6.2a Exploration Activity: More Areas of 
Parallelograms�

1. Find the area of each parallelogram. Show your reasoning. 

 
 

      
 
 
 
 
 
 

2. In Parallelogram B of the first question, what is the 
corresponding height for the base that is 10 cm long? 
Explain or show your reasoning. 
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parallelograms with the same pair of base-
height measurements. 

 
 

�
1.6.3 Cool-Down�

 
1. Find the area of the parallelogram. Explain or show your 

reasoning. 

2. Was there a length measurement you did not use to find 
the area? If so, explain why it was not used. 

 
Lesson 6 Summary 

Any pair of base and corresponding height can help us find 
the area of a parallelogram, but some base-height pairs are 
more easily identified than others. 
� When a parallelogram is drawn on a grid and has horizontal 

sides, we can use a horizontal side as the base. When it has 
vertical sides, we can use a vertical side as the base. The 
grid can help us find (or estimate) the lengths of the base 
and of the corresponding height.  

   
� When a parallelogram is not drawn on a grid, we can still 

find its area if a base and a corresponding height are 
known. 

 
 In this parallelogram, the corresponding height for the side 

that is 10 units long is not given, but the height for the side 
that is 8 units long is given. This base-height pair can help us 
find the area.  

Regardless of their shape, parallelograms that have the same 
base and the same height will have the same area; the 
product of the base and height will be equal. Here are some 


