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$LO�QEB�KRJ?BO������������������CFKA�QEB�MI>@B�S>IRB�LC�B>@E�AFDFQ��

>��� � ?��� � @���� A��� � B����

1ELT�>KPTBO�
>��?FIIFLKP�?��QBK�QELRP>KAP�@��QBKP�A��ERKAOBA�QELRP>KAP�B��ERKAOBA�JFIIFLKP�

5EBK�VLR�TOFQB�>�@EB@H��VLR�TOFQB�LRQ�QEB�KRJ?BO�FK�TLOAP�>P�TBII�>P�FK�AFDFQP
�2L�TOFQB�>�KRJ?BO�FK�
TLOAP��TOFQB�QEB�KRJ?BO�FK�B>@E�MBOFLA��CLIILTBA�?V�QEB�K>JB�LC�QEB�MBOFLA��TFQELRQ�QEB�?�>Q�QEB�BKA
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1ELT�>KPTBO�
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�2L�TOFQB�QEB�
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�'Q�FP�EBIMCRI�QL�AO>T�QEOBB�
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��0BJBJ?BO��QEB�LKBP�MBOFLA�FP�KBSBO�K>JBA
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�
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�
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�

Table 1 

Counting Number 1 2 3 4 5 6 7 8 9 10 11 12 

+RIQFMIBP�LC��� �� �� �� �� ��� ��� ��� ��� ��� ��� ��� ���

+RIQFMIBP�LC��� �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ���

+RIQFMIBP�LC��� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

+RIQFMIBP�LC��� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

+RIQFMIBP�LC��� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

+RIQFMIBP�LC��� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

+RIQFMIBP�LC��� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

+RIQFMIBP�LC��� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ����

+RIQFMIBP�LC���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� � ��� ����

+RIQFMIB�LC�>�,RJ?BO�

��KRJ?BO�FP�>�multiple �LC�: �FC�FQ�FP�QEB�MOLAR@Q�LC�>�@LRKQFKD�KRJ?BO�>KA�: 
�

�KLQEBO�T>V�QL�P>V�QE>Q����FP�>�JRIQFMIB�LC���FP�QL�P>V�QE>Q����FP�AFSFPF?IB�?V��
�2E>Q�JB>KP�QE>Q�TEBK�TB�
AFSFAB���FKQL�����TB�DBQ�>�@LRKQFKD�KRJ?BO
�'K�C>@Q�� �FP����PL����FP� 
�

"FSFPF?IB�?V�>�,RJ?BO�

'C�>�KRJ?BO�9 �FP�>�JRIQFMIB�LC�: ��QEBK�9 �FP�divisible�?V�: 
�

*LLH�>Q�QEB�JRIQFMIBP�LC���FK�2>?IB��
�2EBV�>II�BKA�FK���LO��
�,RJ?BOP�TFQE�I>PQ�AFDFQ�LC���LO���>OB�AFSFPF?IB�
?V��
�*LLHFKD�CLO�LQEBO�M>QQBOKP�FK�2>?IB���QE>Q�PELTP�JRIQFMIBP�LC�QEB�KRJ?BOP���QEOLRDE����TB�@>K�
AFP@LSBO�QEB�CLIILTFKD�AFSFPF?FIFQV�QBPQP��

"FSFPF?FIFQV�2BPQP�

��KRJ?BO�FP�AFSFPF?IB�?V��
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�

]� ��FC�QEB�I>PQ�AFDFQ�FP���LO��
�

]� ��FC�FQ�FP�AFSFPF?IB�?V�?LQE���>KA��
�

]� ���FC�FQ�BKAP�TFQE��
�
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'P�QEB�PRJ�AFSFPF?IB�?V����7BP
�������FP�AFSFP?IB�?V��
�

'P�������AFSFPF?IB�?V���LO�����

5E>Q�FP�QEB�I>PQ�AFDFQ��'Q�FP��
�������FP�AFSFP?IB�?V���?RQ�KLQ�?V���
�

'P�������AFSFPF?IB�?V����
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1ELT�>KPTBO�
?V���>KA���

�/4*��8/3+��'):58/@':/54�'4*�� +'9:��53354��;2:/62+9�

'K�J>QEBJ>QF@P��QEBOB�>OB�LCQBK�PBSBO>I�T>VP�QL�Q>IH�>?LRQ�QEB�P>JB�FAB>P
�1L�C>O��TBjSB�PBBK�QE>Q�FC�9 �FP�>�
JRIQFMIB�LC�: ��TB�@>K�P>V�QE>Q�9 �FP�AFSFPF?IB�?V�: 
�$LO�BU>JMIB��PFK@B����FP�>�JRIQFMIB�LC����TB�P>V����FP�
AFSFPF?IB�?V��
�1FK@B����FP�>�JRIQFMIB�LC����TB�P>V����FP�AFSFPF?IB�?V��
�5B�@>K�BUMOBPP�QEFP�PQFII�>KLQEBO�
T>V
�

1FK@B� ��TB�P>V�QE>Q���>KA���>OB�C>@QLOP�LC���
�5EBK�TB�TOFQB���TB�P>V�TB�E>SB�
C>@QLOBA����

-QEBO�T>VP�QL�C>@QLO����>OB� 
�1BSBKQV�QTL�E>P�J>KV�C>@QLOP��������
���������������������������>KA����

$>@QLOP�

'C� ��QEBK�- �>KA�. �>OB�C>@QLOP�LC�9 
�

1LJB�KRJ?BOP��IFHB�����E>SB�J>KV�C>@QLOP
�-QEBO�KRJ?BOP�E>SB�LKIV�QTL�C>@QLOP
�

.OFJB�,RJ?BO�>KA�!LJMLPFQB�,RJ?BO�

�� prime number�FP�>�@LRKQFKD�KRJ?BO�DOB>QBO�QE>K����TELPB�LKIV�C>@QLOP�>OB���>KA�FQPBIC
�

��@LJMLPFQB�KRJ?BO�FP�>�@LRKQFKD�KRJ?BO�QE>Q�FP�KLQ�MOFJB
���@LJMLPFQB�KRJ?BO�E>P�C>@QLOP�LQEBO�QE>K���>KA�
FQPBIC
�

2EB�@LRKQFKD�KRJ?BOP�COLJ���QL����>OB�IFPQBA�FK�$FDROB����TFQE�QEBFO�C>@QLOP
�+>HB�PROB�QL�>DOBB�TFQE�QEB�
gMOFJBh�LO�g@LJMLPFQBh�I>?BI�CLO�B>@E��

��� $,2/) �80&)56 ����




�

�53A>1���

2EB�MOFJB�KRJ?BOs�IBPP�QE>K����>OB�������������������������>KA���
�,LQF@B�QE>Q�QEB�LKIV�BSBK�MOFJB�KRJ?BO�
FP���

��@LJMLPFQB�KRJ?BO�@>K�?B�TOFQQBK�>P�>�RKFNRB�MOLAR@Q�LC�MOFJBP
�2EFP�FP�@>IIBA�QEB�MOFJB�C>@QLOFW>QFLK�LC�
QEB�KRJ?BO
�$FKAFKD�QEB�MOFJB�C>@QLOFW>QFLK�LC�>�@LJMLPFQB�KRJ?BO�TFII�?B�RPBCRI�I>QBO�FK�QEFP�@LROPB
�

.OFJB�$>@QLOFW>QFLK�

2EB�MOFJB�C>@QLOFW>QFLK�LC�>�KRJ?BO�FP�QEB�MOLAR@Q�LC�MOFJB�KRJ?BOP�QE>Q�BNR>IP�QEB�KRJ?BO
�

2L�CFKA�QEB�MOFJB�C>@QLOFW>QFLK�LC�>�@LJMLPFQB�KRJ?BO��CFKA�>KV�QTL�C>@QLOP�LC�QEB�KRJ?BO�>KA�RPB�QEBJ�QL�
@OB>QB�QTL�?O>K@EBP
�'C�>�C>@QLO�FP�MOFJB��QE>Q�?O>K@E�FP�@LJMIBQB
�!FO@IB�QE>Q�MOFJB��

'C�QEB�C>@QLO�FP�KLQ�MOFJB��CFKA�QTL�C>@QLOP�LC�QEB�KRJ?BO�>KA�@LKQFKRB�QEB�MOL@BPP
�-K@B�>II�QEB�?O>K@EBP�
E>SB�@FO@IBA�MOFJBP�>Q�QEB�BKA��QEB�C>@QLOFW>QFLK�FP�@LJMIBQB
�2EB�@LJMLPFQB�KRJ?BO�@>K�KLT�?B�TOFQQBK�>P�
>�MOLAR@Q�LC�MOFJB�KRJ?BOP
�

#6�+.*#���

$>@QLO���
�
Solution 
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5 B�P>V� �FP�QEB�MOFJB�C>@QLOFW>QFLK�LC���
�5B�DBKBO>IIV�TOFQB�QEB�MOFJBP�FK�>P@BKAFKD�LOABO
� B�
PROB�QL�JRIQFMIV�QEB�C>@QLOP�QL�SBOFCV�VLRO�>KPTBO��

'C�TB�CFOPQ�C>@QLOBA����FK�>�AFCCBOBKQ�T>V��CLO�BU>JMIB�>P���QEB�OBPRIQ�TLRIA�PQFII�?B�QEB�P>JB
�$FKFPE�QEB�
MOFJB�C>@QLOFW>QFLK�>KA�SBOFCV�QEFP�CLO�VLROPBIC
�

207�'2��
��

$FKA�QEB�MOFJB�C>@QLOFW>QFLK�LC���
�

1ELT�>KPTBO�

��� $,2/) �80&)56 �����



207�'2��
��

$FKA�QEB�MOFJB�C>@QLOFW>QFLK�LC���
�

1ELT�>KPTBO�

&-5�2 -��$FKA�QEB�.OFJB�$>@QLOFW>QFLK�LC�>�!LJMLPFQB�,RJ?BO
�

�
� $FKA�QTL�C>@QLOP�TELPB�MOLAR@Q�FP�QEB�DFSBK�KRJ?BO��>KA�RPB�QEBPB�KRJ?BOP�QL�@OB>QB�QTL�?O>K@EBP
�

�
� 'C�>�C>@QLO�FP�MOFJB��QE>Q�?O>K@E�FP�@LJMIBQB
�!FO@IB�QEB�MOFJB��IFHB�>�?RA�LK�QEB�QOBB
�

�
� 'C�>�C>@QLO�FP�KLQ�MOFJB��TOFQB�FQ�>P�QEB�MOLAR@Q�LC�QTL�C>@QLOP�>KA�@LKQFKRB�QEB�MOL@BPP
�

�
� 5 OFQB�QEB�@LJMLPFQB�KRJ?BO�>P�QEB�MOLAR@Q�LC�>II�QEB�@FO@IBA�MOFJBP
�

#6�+.*#���

$FKA�QEB�MOFJB�C>@QLOFW>QFLK�LC�����

Solution 

Step 1.�$FKA�QTL�C>@QLOP�TELPB�MOLAR@Q�FP����
����>KA����>OB�KLQ�MOFJB
�
 OB>H����>KA����FKQL�QTL�JLOB�C>@QLOP
�!LKQFKRB�RKQFI�>II�MOFJBP�>OB�C>@QLOBA
�

Step 2.�5 OFQB�����>P�QEB�MOLAR@Q�LC�>II�QEB�@FO@IBA�MOFJBP
�

�
 �������!�� � $,2/) �80&)56� �17)+)56� %1( �1752(8'7-21 72 �/+)&5 %



207�'2��
��

$FKA�QEB�MOFJB�C>@QLOFW>QFLK�LC�����

1ELT�>KPTBO�

207�'2��
��

$FKA�QEB�MOFJB�C>@QLOFW>QFLK�LC�����

1ELT�>KPTBO�

-KB�LC�QEB�OB>PLKP�TB�ILLH�>Q�JRIQFMIBP�>KA�MOFJBP�FP�QL�RPB�QEBPB�QB@EKFNRBP�QL�CFKA�QEB�IB>PQ�@LJJLK�
JRIQFMIB�LC�QTL�KRJ?BOP
�2EFP�TFII�?B�RPBCRI�TEBK�TB�>AA�>KA�PR?QO>@Q�CO>@QFLKP�TFQE�AFCCBOBKQ�
ABKLJFK>QLOP
�2TL�JBQELAP�>OB�RPBA�JLPQ�LCQBK�QL�CFKA�QEB�IB>PQ�@LJJLK�JRIQFMIB�>KA�TB�TFII�ILLH�>Q�
?LQE�LC�QEBJ
�

2EB�CFOPQ�JBQELA�FP�QEB�*FPQFKD�+RIQFMIBP�+BQELA
�2L�CFKA�QEB�IB>PQ�@LJJLK�JRIQFMIB�LC����>KA�����TB�IFPQ�
QEB�CFOPQ�CBT�JRIQFMIBP�LC����>KA�����

,LQF@B�QE>Q�PLJB�KRJ?BOP�>MMB>O�FK�?LQE�IFPQP
�2EBV�>OB�QEB�common multiples�LC����>KA����

5 B�PBB�QE>Q�QEB�CFOPQ�CBT�@LJJLK�JRIQFMIBP�LC����>KA����>OB���������>KA����
�1FK@B����FP�QEB�PJ>IIBPQ�LC�
QEB�@LJJLK�JRIQFMIBP��TB�@>II�FQ�QEB�81-?@�/;99;:�9A8@5<81��5 B�LCQBK�RPB�QEB�>??OBSF>QFLK�*!+
�

*B>PQ�!LJJLK�+RIQFMIB�

2EB�IB>PQ�@LJJLK�JRIQFMIB��*!+��LC�QTL�KRJ?BOP�FP�QEB�PJ>IIBPQ�KRJ?BO�QE>Q�FP�>�JRIQFMIB�LC�?LQE�KRJ?BOP
�

2EB�MOL@BAROB�?LU�IFPQP�QEB�PQBMP�QL�Q>HB�QL�CFKA�QEB�*!+�RPFKD�QEB�MOFJB�C>@QLOP�JBQELA�TB�RPBA�>?LSB�
CLO����>KA����

��� $,2/) �80&)56 �����



&-5�2 -��$FKA�QEB�*B>PQ�!LJJLK�+RIQFMIB�?V�*FPQFKD�+RIQFMIBP
�

�
� *FPQ�PBSBO>I�JRIQFMIBP�LC�B>@E�KRJ?BO
�

�
� *LLH�CLO�QEB�PJ>IIBPQ�KRJ?BO�QE>Q�>MMB>OP�LK�?LQE�IFPQP
�

�
� 2EFP�KRJ?BO�FP�QEB�*!+
�

#6�+.*#���

$FKA�QEB�IB>PQ�@LJJLK�JRIQFMIB�LC����>KA����?V�IFPQFKD�JRIQFMIBP
�

Solution 

+>HB�IFPQP�LC�QEB�CFOPQ�CBT�JRIQFMIBP�LC����>KA�LC�����>KA�RPB�
QEBJ�QL�CFKA�QEB�IB>PQ�@LJJLK�JRIQFMIB
�

*LLH�CLO�QEB�PJ>IIBPQ�KRJ?BO�QE>Q�>MMB>OP�FK�?LQE�IFPQP
�2EB�CFOPQ�KRJ?BO�QL�>MMB>O�LK�?LQE�IFPQP�FP�����PL����FP�QEB�
IB>PQ�@LJJLK�JRIQFMIB�LC����>KA���
�

,LQF@B�QE>Q�����FP�FK�?LQE�IFPQP��QLL
�'Q�FP�>�@LJJLK�JRIQFMIB��?RQ�FQ�FP�KLQ�QEB�81-?@�@LJJLK�JRIQFMIB
�

207�'2��
��

$FKA�QEB�IB>PQ�@LJJLK�JRIQFMIB�?V�IFPQFKD�JRIQFMIBP����>KA����

1ELT�>KPTBO�
���

207�'2��
��

$FKA�QEB�IB>PQ�@LJJLK�JRIQFMIB�?V�IFPQFKD�JRIQFMIBP�����>KA����

1ELT�>KPTBO�
���

-RO�PB@LKA�JBQELA�QL�CFKA�QEB�IB>PQ�@LJJLK�JRIQFMIB�LC�QTL�KRJ?BOP�FP�QL�RPB�2EB�.OFJB�$>@QLOP�
+BQELA
�*BQjP�CFKA�QEB�*!+�LC����>KA����>D>FK��QEFP�QFJB�RPFKD�QEBFO�MOFJB�C>@QLOP
�

�� �������!�� � $,2/) �80&)56� �17)+)56� %1( �1752(8'7-21 72 �/+)&5 %



#6�+.*#����

$FKA�QEB�*B>PQ�!LJJLK�+RIQFMIB��*!+��LC����>KA����RPFKD�QEB�MOFJB�C>@QLOP�JBQELA
�
Solution 

,LQF@B�QE>Q�QEB�MOFJB�C>@QLOP�LC�����>KA�QEB�MOFJB�C>@QLOP�LC�����>OB�FK@IRABA�FK�QEB�
*!+� 
�1L����FP�QEB�IB>PQ�@LJJLK�JRIQFMIB�LC����>KA����

 V�J>Q@EFKD�RM�QEB�@LJJLK�MOFJBP��B>@E�@LJJLK�MOFJB�C>@QLO�FP�RPBA�LKIV�LK@B
�2EFP�T>V�VLR�>OB�PROB�
QE>Q����FP�QEB�81-?@�@LJJLK�JRIQFMIB
�

207�'2���
��

$FKA�QEB�*!+�RPFKD�QEB�MOFJB�C>@QLOP�JBQELA����>KA����

1ELT�>KPTBO�
���

��� $,2/) �80&)56 �����



207�'2���
��

$FKA�QEB�*!+�RPFKD�QEB�MOFJB�C>@QLOP�JBQELA�����>KA����

1ELT�>KPTBO�
���

&-5�2 -��$FKA�QEB�*B>PQ�!LJJLK�+RIQFMIB�3PFKD�QEB�.OFJB�$>@QLOP�+BQELA
�

�
� 5 OFQB�B>@E�KRJ?BO�>P�>�MOLAR@Q�LC�MOFJBP
�

�
� *FPQ�QEB�MOFJBP�LC�B>@E�KRJ?BO
�+>Q@E�MOFJBP�SBOQF@>IIV�TEBK�MLPPF?IB
�

�
�  OFKD�ALTK�QEB�@LIRJKP
�

�
� +RIQFMIV�QEB�C>@QLOP
�

#6�+.*#�� ��

$FKA�QEB�*B>PQ�!LJJLK�+RIQFMIB��*!+��LC����>KA����RPFKD�QEB�MOFJB�C>@QLOP�JBQELA
�

Solution 

$FKA�QEB�MOFJBP�LC����>KA���
�
+>Q@E�MOFJBP�SBOQF@>IIV�TEBK�MLPPF?IB
 OFKD�ALTK�>II�@LIRJKP
�

+RIQFMIV�QEB�C>@QLOP
�

2EB�*!+�LC����>KA����FP���
�

207�'2�� �
��

$FKA�QEB�*!+�RPFKD�QEB�MOFJB�C>@QLOP�JBQELA�����>KA����

1ELT�>KPTBO�
���
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207�'2�� �
��

$FKA�QEB�*!+�RPFKD�QEB�MOFJB�C>@QLOP�JBQELA�����>KA����

1ELT�>KPTBO�
���

� +?��54)+6:9�

]� Place Value�>P�FK�$FDROB��
�

]� Name a Whole Number in Words 

�
� 1Q>OQ�>Q�QEB�IBCQ�>KA�K>JB�QEB�KRJ?BO�FK�B>@E�MBOFLA��CLIILTBA�?V�QEB�MBOFLA�K>JB
�

�
� .RQ�@LJJ>P�FK�QEB�KRJ?BO�QL�PBM>O>QB�QEB�MBOFLAP
�

�
� "L�KLQ�K>JB�QEB�LKBP�MBOFLA
�

]� Write a Whole Number Using Digits 

�
� 'ABKQFCV�QEB�TLOAP�QE>Q�FKAF@>QB�MBOFLAP
��0BJBJ?BO�QEB�LKBP�MBOFLA�FP�KBSBO�K>JBA
��

�
� "O>T���?I>KHP�QL�FKAF@>QB�QEB�KRJ?BO�LC�MI>@BP�KBBABA�FK�B>@E�MBOFLA
�1BM>O>QB�QEB�
MBOFLAP�?V�@LJJ>P
�

�
� ,>JB�QEB�KRJ?BO�FK�B>@E�MBOFLA�>KA�MI>@B�QEB�AFDFQP�FK�QEB�@LOOB@Q�MI>@B�S>IRB�
MLPFQFLK
�

]� Round Whole Numbers 

�
� *L@>QB�QEB�DFSBK�MI>@B�S>IRB�>KA�J>OH�FQ�TFQE�>K�>OOLT
��II�AFDFQP�QL�QEB�IBCQ�LC�QEB�
>OOLT�AL�KLQ�@E>KDB
�

�
� 3KABOIFKB�QEB�AFDFQ�QL�QEB�OFDEQ�LC�QEB�DFSBK�MI>@B�S>IRB
�

�
� 'P�QEFP�AFDFQ�DOB>QBO�QE>K�LO�BNR>I�QL����

q� 7BPf>AA���QL�QEB�AFDFQ�FK�QEB�DFSBK�MI>@B�S>IRB
�

q� ,LfAL� KLQ�@E>KDB�QEB�AFDFQ�FK�QEB�DFSBK�MI>@B�S>IRB
�

�
� 0BMI>@B�>II�AFDFQP�QL�QEB�OFDEQ�LC�QEB�DFSBK�MI>@B�S>IRB�TFQE�WBOLP
�

]� Divisibility T ests:���KRJ?BO�FP�AFSFPF?IB�?V��

r� ��FC�QEB�I>PQ�AFDFQ�FP�������������LO��
�

r� ��FC�QEB�PRJ�LC�QEB�AFDFQP�FP�AFSFPF?IB�?V��
�

r� ��FC�QEB�I>PQ�AFDFQ�FP���LO��
�

r� ��FC�FQ�FP�AFSFPF?IB�?V�?LQE���>KA��
�

��� $,2/) �80&)56 �����



r� ���FC�FQ�BKAP�TFQE��
�

]� Find the Prime Factorization of a Composite Number 

�
� $FKA�QTL�C>@QLOP�TELPB�MOLAR@Q�FP�QEB�DFSBK�KRJ?BO��>KA�RPB�QEBPB�KRJ?BOP�QL�@OB>QB�
QTL�?O>K@EBP
�

�
� 'C�>�C>@QLO�FP�MOFJB��QE>Q�?O>K@E�FP�@LJMIBQB
�!FO@IB�QEB�MOFJB��IFHB�>�?RA�LK�QEB�QOBB
�

�
� 'C�>�C>@QLO�FP�KLQ�MOFJB��TOFQB�FQ�>P�QEB�MOLAR@Q�LC�QTL�C>@QLOP�>KA�@LKQFKRB�QEB�MOL@BPP
�

�
� 5 OFQB�QEB�@LJMLPFQB�KRJ?BO�>P�QEB�MOLAR@Q�LC�>II�QEB�@FO@IBA�MOFJBP
�

]� Find the Least Common Multiple by Listing Multiples 

�
� *FPQ�PBSBO>I�JRIQFMIBP�LC�B>@E�KRJ?BO
�

�
� *LLH�CLO�QEB�PJ>IIBPQ�KRJ?BO�QE>Q�>MMB>OP�LK�?LQE�IFPQP
�

�
� 2EFP�KRJ?BO�FP�QEB�*!+
�

]� Find the Least Common Multiple Using the Prime Factors Method 

�
� 5 OFQB�B>@E�KRJ?BO�>P�>�MOLAR@Q�LC�MOFJBP
�

�
� *FPQ�QEB�MOFJBP�LC�B>@E�KRJ?BO
�+>Q@E�MOFJBP�SBOQF@>IIV�TEBK�MLPPF?IB
�

�
�  OFKD�ALTK�QEB�@LIRJKP
�

�
� +RIQFMIV�QEB�C>@QLOP
�

�2599'8?�

composite number 
��@LJMLPFQB�KRJ?BO�FP�>�@LRKQFKD�KRJ?BO�QE>Q�FP�KLQ�MOFJB
���@LJMLPFQB�KRJ?BO�E>P�C>@QLOP�LQEBO�
QE>K���>KA�FQPBIC
�

counting numbers 
2EB�@LRKQFKD�KRJ?BOP�>OB�QEB�KRJ?BOP����������d�

divisible by a number 
'C�>�KRJ?BO��FP�>�JRIQFMIB�LC���QEBK��FP�AFSFPF?IB�?V�
��'C���FP�>�JRIQFMIB�LC����QEBK���FP�AFSFPF?IB�
?V��
��

factors 
'C� ��QEBK� �>OB�C>@QLOP�LC�
�1FK@B���o���������QEBK���>KA���>OB�C>@QLOP�LC���
�

least common multiple 
2EB�IB>PQ�@LJJLK�JRIQFMIB�LC�QTL�KRJ?BOP�FP�QEB�PJ>IIBPQ�KRJ?BO�QE>Q�FP�>�JRIQFMIB�LC�?LQE�KRJ?BOP
�

multiple of a number 
��KRJ?BO�FP�>�JRIQFMIB�LC�: �FC�FQ�FP�QEB�MOLAR@Q�LC�>�@LRKQFKD�KRJ?BO�>KA�: 
�

number line 
��KRJ?BO�IFKB�FP�RPBA�QL�SFPR>IFWB�KRJ?BOP
�2EB�KRJ?BOP�LK�QEB�KRJ?BO�IFKB�DBQ�I>ODBO�>P�QEBV�DL�
COLJ�IBCQ�QL�OFDEQ��>KA�PJ>IIBO�>P�QEBV�DL�COLJ�OFDEQ�QL�IBCQ
�

origin 
2EB�LOFDFK�FP�QEB�MLFKQ�I>?BIBA���LK�>�KRJ?BO�IFKB
�
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prime factorization 
2EB�MOFJB�C>@QLOFW>QFLK�LC�>�KRJ?BO�FP�QEB�MOLAR@Q�LC�MOFJB�KRJ?BOP�QE>Q�BNR>IP�QEB�KRJ?BO
�

prime number 
��MOFJB�KRJ?BO�FP�>�@LRKQFKD�KRJ?BO�DOB>QBO�QE>K����TELPB�LKIV�C>@QLOP�>OB���>KA�FQPBIC
�

whole numbers 
2EB�TELIB�KRJ?BOP�>OB�QEB�KRJ?BOP�������������d
�

�8 '):/)+��'1 +9��+8,+):�

#9+��2')+�$ '2;+�=/:.�%.52+��;3(+89�

'K�QEB�CLIILTFKD�BUBO@FPBP��CFKA�QEB�MI>@B�S>IRB�LC�B>@E�AFDFQ�FK�QEB�DFSBK�KRJ?BOP
�

�
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@����
A����
B����

�
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?����
@����
A����
B����

�
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@����
A����
B����

�
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>����
?����
@����
A����
B����

�
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>����
?����
@����
A����
B����

�
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>����
?����
@����
A����
B����

�
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>����
?����
@����
A����
B����

�
�������������������
>����
?����
@����
A����
B����

'K�QEB�CLIILTFKD�BUBO@FPBP��K>JB�B>@E�KRJ?BO�RPFKD�TLOAP
�

��� $,2/) �80&)56 ����
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�CLRO�ERKAOBA�QTBISB� ��
�QTL�ERKAOBA�CFCQV�QEOBB�
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�QEFOQV�CFSB�QELRP>KA��KFKB�ERKAOBA�PBSBKQV�CFSB���
�PFUQV�LKB�QELRP>KA��CLRO�ERKAOBA�CFCQBBK�

��
�BIBSBK�JFIIFLK��CLOQV�CLRO�QELRP>KA��LKB�ERKAOBA�
PFUQV�PBSBK�

��
�BFDEQBBK�JFIIFLK��LKB�ERKAOBA�QTL�QELRP>KA��
PBSBK�ERKAOBA�BFDEQV�QEOBB�
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�QEOBB�?FIIFLK��QTL�ERKAOBA�QTBKQV�PFU�JFIIFLK��CFSB�
ERKAOBA�QTBISB�QELRP>KA��PBSBKQBBK�
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�BIBSBK�?FIIFLK��CLRO�ERKAOBA�PBSBKQV�LKB�JFIIFLK��
QEFOQV�PFU�QELRP>KA��LKB�ERKAOBA�PFU�
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� Writing a Check�(LODB�?LRDEQ�>�@>O�CLO��������
�
&B�M>FA�CLO�QEB�@>O�TFQE�>�@EB@H
�5OFQB�QEB�MRO@E>PB�
MOF@B�FK�TLOAP
�

��
� Writing a Check�+>OFPP>jP�HFQ@EBK�OBJLABIFKD�
@LPQ��������
�1EB�TOLQB�>�@EB@H�QL�QEB�@LKQO>@QLO
�
5 OFQB�QEB�>JLRKQ�M>FA�FK�TLOAP
�
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� Buying a Car�(LODB�?LRDEQ�>�@>O�CLO��������
�
0LRKA�QEB�MOF@B�QL�QEB�KB>OBPQ�>��QBK�?��ERKAOBA�@��
QELRP>KA��>KA�A��QBK�QELRP>KA
�
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� Remodeling a Kitchen�+>OFPP>jP�HFQ@EBK�
OBJLABIFKD�@LPQ����������0LRKA�QEB�@LPQ�QL�QEB�
KB>OBPQ�>��QBK�?��ERKAOBA�@��QELRP>KA�>KA�A��
QBK�QELRP>KA
�
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� Population�2EB�MLMRI>QFLK�LC�!EFK>�T>P�
��������������LK�,LSBJ?BO��������
�0LRKA�QEB�
MLMRI>QFLK�QL�QEB�KB>OBPQ�>��?FIIFLK�?��
ERKAOBA�JFIIFLK��>KA�@��JFIIFLK
�
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� Astronomy�2EB�>SBO>DB�AFPQ>K@B�?BQTBBK�#>OQE�
>KA�QEB�PRK�FP�������������HFILJBQOBP
�0LRKA�QEB�
AFPQ>K@B�QL�QEB�KB>OBPQ�>��ERKAOBA�JFIIFLK�?��
QBK�JFIIFLK��>KA�@��JFIIFLK
�
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� Grocery Shopping�&LQ�ALDP�>OB�PLIA�FK�M>@H>DBP�
LC�����?RQ�ELQ�ALD�?RKP�@LJB�FK�M>@HP�LC�BFDEQ
�5E>Q�
FP�QEB�PJ>IIBPQ�KRJ?BO�QE>Q�J>HBP�QEB�ELQ�ALDP�>KA�
?RKP�@LJB�LRQ�BSBK��

��
� Grocery Shopping�.>MBO�MI>QBP�>OB�PLIA�FK�
M>@H>DBP�LC����>KA�M>OQV�@RMP�@LJB�FK�M>@HP�LC�
BFDEQ
�5E>Q�FP�QEB�PJ>IIBPQ�KRJ?BO�QE>Q�J>HBP�QEB�
MI>QBP�>KA�@RMP�@LJB�LRQ�BSBK��
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�%FSB�>K�BSBOVA>V�BU>JMIB�TEBOB�FQ�EBIMP�QL�
OLRKA�KRJ?BOP
�

��
�#UMI>FK�FK�VLRO�LTK�TLOAP�ELT�QL�CFKA�QEB�MOFJB�
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 �>��LKBP�?��QBK�QELRP>KAP�@��
ERKAOBA�QELRP>KAP�A��QBKP�B��
ERKAOBAP�

�
�>��QBK�JFIIFLKP�?��QBK�QELRP>KAP�@��
QBKP�A��QELRP>KAP�B��JFIIFLKP�

�
�>��QOFIIFLKP�?��?FIIFLKP�@��JFIIFLKP�
A��QBKP�B��QELRP>KAP� �
�LKB�QELRP>KA��PBSBKQV�BFDEQ�� �
�QEOBB�ERKAOBA�PFUQV�CLRO�

QELRP>KA��CFSB�ERKAOBA�QBK�

��
�CFSB�JFIIFLK��BFDEQ�ERKAOBA�
CLOQV�PFU�QELRP>KA��LKB�ERKAOBA�
QEOBB�
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*B>OKFKD�-?GB@QFSBP�

 V�QEB�BKA�LC�QEFP�PB@QFLK��VLR�TFII�?B�>?IB�QL��

]� 3PB�S>OF>?IBP�>KA�>IDB?O>F@�PVJ?LIP�

]� 'ABKQFCV�BUMOBPPFLKP�>KA�BNR>QFLKP�

]� 1FJMIFCV�BUMOBPPFLKP�TFQE�BUMLKBKQP�

]� 1FJMIFCV�BUMOBPPFLKP�RPFKD�QEB�LOABO�LC�LMBO>QFLKP�

#9+�$'8/'(2+9�'4*��2-+(8 '/)�!?3(529�

%OBD�>KA��IBU�E>SB�QEB�P>JB�?FOQEA>V��?RQ�QEBV�TBOB�?LOK�FK�AFCCBOBKQ�VB>OP
�2EFP�VB>O�%OBD�FP��VB>OP�
LIA�>KA��IBU�FP���PL��IBU�FP��VB>OP�LIABO�QE>K�%OBD
�5EBK�%OBD�T>P����IBU�T>P� 
�5EBK�%OBD�FP�
���IBU�TFII�?B� 
�,L�J>QQBO�TE>Q�%OBDjP�>DB�FP���IBUjP�>DB�TFII�>IT>VP�?B��VB>OP�JLOB��OFDEQ��

'K�QEB�I>KDR>DB�LC�>IDB?O>��TB�P>V�QE>Q�%OBDjP�>DB�>KA��IBUjP�>DB�>OB�S>OF>?IB�>KA�QEB�QEOBB�FP�>�@LKPQ>KQ
�
2EB�>DBP�@E>KDB��LO�S>OV��PL�>DB�FP�>�S>OF>?IB
�2EB��VB>OP�?BQTBBK�QEBJ�>IT>VP�PQ>VP�QEB�P>JB��PL�QEB�>DB�
AFCCBOBK@B�FP�QEB�@LKPQ>KQ
�

'K�>IDB?O>��IBQQBOP�LC�QEB�>IME>?BQ�>OB�RPBA�QL�OBMOBPBKQ�S>OF>?IBP
�1RMMLPB�TB�@>II�%OBDjP�>DB�
�2EBK�TB�
@LRIA�RPB� �QL�OBMOBPBKQ��IBUjP�>DB
�1BB�QEB�Q>?IB�?BILT
�

GregÕs age AlexÕs age 

*BQQBOP�>OB�RPBA�QL�OBMOBPBKQ�S>OF>?IBP
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4>OF>?IBP�>KA�!LKPQ>KQP�

��S>OF>?IB�FP�>�IBQQBO�QE>Q�OBMOBPBKQP�>�KRJ?BO�LO�NR>KQFQV�TELPB�S>IRB�J>V�@E>KDB
�

��@LKPQ>KQ�FP�>�KRJ?BO�TELPB�S>IRB�>IT>VP�PQ>VP�QEB�P>JB
�

2L�TOFQB�>IDB?O>F@>IIV��TB�KBBA�PLJB�PVJ?LIP�>P�TBII�>P�KRJ?BOP�>KA�S>OF>?IBP
�2EBOB�>OB�PBSBO>I�QVMBP�LC�
PVJ?LIP�TB�TFII�?B�RPFKD
�'K��
��5ELIB�,RJ?BOP��TB�FKQOLAR@BA�QEB�PVJ?LIP�CLO�QEB�CLRO�?>PF@�>OFQEJBQF@�
LMBO>QFLKP��>AAFQFLK��PR?QO>@QFLK��JRIQFMIF@>QFLK��>KA�AFSFPFLK
�5B�TFII�PRJJ>OFWB�QEBJ�EBOB��>ILKD�TFQE�
TLOAP�TB�RPB�CLO�QEB�LMBO>QFLKP�>KA�QEB�OBPRIQ
�

Operation Notation Say: The result isÉ 

�AAFQFLK� QEB�PRJ�LC��>KA�

1R?QO>@QFLK� QEB�AFCCBOBK@B�LC��>KA�

+RIQFMIF@>QFLK� 2EB�MOLAR@Q�LC��>KA�

"FSFPFLK� �AFSFABA�?V� 2EB�NRLQFBKQ�LC��>KA�

'K�>IDB?O>��QEB�@OLPP�PVJ?LI��m��FP�KLQ�RPBA�QL�PELT�JRIQFMIF@>QFLK�?B@>RPB�QE>Q�PVJ?LI�J>V�@>RPB�
@LKCRPFLK
�"LBP��JB>K� ��QEOBB�QFJBP���LO� ��QEOBB�QFJBP� ���2 L�J>HB�FQ�@IB>O��
RPB�]�LO�M>OBKQEBPBP�CLO�JRIQFMIF@>QFLK
�

5 B�MBOCLOJ�QEBPB�LMBO>QFLKP�LK�QTL�KRJ?BOP
�5EBK�QO>KPI>QFKD�COLJ�PVJ?LIF@�CLOJ�QL�TLOAP��LO�COLJ�
TLOAP�QL�PVJ?LIF@�CLOJ��M>V�>QQBKQFLK�QL�QEB�TLOAP�;2�LO�-:0 �QL�EBIM�VLR�CFKA�QEB�KRJ?BOP
�

]� 2EB�?A9�of� �and� �JB>KP�>AA��MIRP���TEF@E�TB�TOFQB�>P�
�

]� 2EB�05221>1:/1 �of� �and� �JB>KP�PR?QO>@Q��JFKRP���TEF@E�TB�TOFQB�>P�
�

]� 2EB�<>;0A/@�of� �and� �JB>KP�JRIQFMIV��QFJBP���TEF@E�TB�@>K�TOFQB�>P�
�

]� 2EB�=A;@51:@�of� �and� �JB>KP�AFSFAB��?V� ��TEF@E�TB�@>K�TOFQB�>P�
�
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QEB�PRJ�LC�QTBISB�>KA�CLROQBBK�
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�

���QFJBP���

QEB�MOLAR@Q�LC�QEFOQV�>KA�CFSB�

@
�

���AFSFABA�?V���

QEB�NRLQFBKQ�LC�PFUQV�CLRO�>KA�BFDEQ�

A
�

�JFKRP�

QEB�AFCCBOBK@B�LC��>KA�
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� ���MIRP�����QEB�PRJ�LC�BFDEQBBK�>KA�BIBSBK�

?
� ���QFJBP����QEB�MOLAR@Q�LC�QTBKQV�PBSBK�>KA�KFKB�

@
����AFSFABA�?V����QEB�NRLQFBKQ�LC�BFDEQV�CLRO�>KA�PBSBK�

A
� <�JFKRP�=��QEB�AFCCBOBK@B�LC�<�>KA�=�
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>
� ���JFKRP�����QEB�AFCCBOBK@B�LC�CLOQV�PBSBK�>KA�KFKBQBBK�

?
� ���AFSFABA�?V����QEB�NRLQFBKQ�LC�PBSBKQV�QTL�>KA�KFKB�

@
�9 �MIRP�: ��QEB�PRJ�LC�9 �>KA�:�

A
� ���QFJBP����QEB�MOLAR@Q�LC�QEFOQBBK�>KA�PBSBK�

5EBK�QTL�NR>KQFQFBP�E>SB�QEB�P>JB�S>IRB��TB�P>V�QEBV�>OB�BNR>I�>KA�@LKKB@Q�QEBJ�TFQE�>K�1=A-8�?53:
�

#NR>IFQV�1VJ?LI�

2EB�PVJ?LI� �FP�@>IIBA�QEB�BNR>I�PFDK
�

�K� FKBNR>IFQV�FP�RPBA�FK�>IDB?O>�QL�@LJM>OB�QTL�NR>KQFQFBP�QE>Q�J>V�E>SB�AFCCBOBKQ�S>IRBP
�2EB�KRJ?BO�
IFKB�@>K�EBIM�VLR�RKABOPQ>KA�FKBNR>IFQFBP
�0BJBJ?BO�QE>Q�LK�QEB�KRJ?BO�IFKB�QEB�KRJ?BOP�DBQ�I>ODBO�>P�
QEBV�DL�COLJ�IBCQ�QL�OFDEQ
�1L�FC�TB�HKLT�QE>Q��FP�DOB>QBO�QE>K���FQ�JB>KP�QE>Q��FP�QL�QEB�OFDEQ�LC��LK�QEB�
KRJ?BO�IFKB
�5B�RPB�QEB�PVJ?LIP���>KA���CLO�FKBNR>IFQFBP
�
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'KBNR>IFQV�

��� �FP�OB>A��FP�IBPP�QE>K�

�FP�QL�QEB�IBCQ�LC��LK�QEB�KRJ?BO�IFKB�

��� �FP�OB>A��FP�DOB>QBO�QE>K�

�FP�QL�QEB�OFDEQ�LC��LK�QEB�KRJ?BO�IFKB�

2EB�BUMOBPPFLKP���� ��� �@>K�?B�OB>A�COLJ�IBCQ�QL�OFDEQ�LO�OFDEQ�QL�IBCQ��QELRDE�FK�#KDIFPE�TB�
RPR>IIV�OB>A�COLJ�IBCQ�QL�OFDEQ
�'K�DBKBO>I��

5EBK�TB�TOFQB�>K�FKBNR>IFQV�PVJ?LI�TFQE�>�IFKB�RKABO�FQ��PR@E�>P���FQ�JB>KP� �LO� 
�5 B�
OB>A�QEFP��FP�IBPP�QE>K�LO�BNR>I�QL�
��IPL��FC�TB�MRQ�>�PI>PE�QEOLRDE�>K�BNR>I�PFDK���FQ�JB>KP�KLQ�BNR>I
�

5 B�PRJJ>OFWB�QEB�PVJ?LIP�LC�BNR>IFQV�>KA�FKBNR>IFQV�FK�QEB�Q>?IB�?BILT
�

Algebraic Notation Say 

�FP�BNR>I�QL�

�FP�KLQ�BNR>I�QL�

��� �FP�IBPP�QE>K�

��� �FP�DOB>QBO�QE>K�

�FP�IBPP�QE>K�LO�BNR>I�QL�

�FP�DOB>QBO�QE>K�LO�BNR>I�QL�

1VJ?LIP���>KA���

2EB�PVJ?LIP���>KA���B>@E�E>SB�>�PJ>IIBO�PFAB�>KA�>�I>ODBO�PFAB
�
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PJ>IIBO�PFAB���I>ODBO�PFAB�
I>ODBO�PFAB���PJ>IIBO�PFAB�

2EB�PJ>IIBO�PFAB�LC�QEB�PVJ?LI�C>@BP�QEB�PJ>IIBO�KRJ?BO�>KA�QEB�I>ODBO�C>@BP�QEB�I>ODBO�KRJ?BO
�
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Solution 
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���FP�IBPP�QE>K�LO�BNR>I�QL����

?
�

� ��FP�KLQ�BNR>I�QL����JFKRP���

@
�

���

��FP�DOB>QBO�QE>K����AFSFABA�?V���

A
�

���

�MIRP���FP�IBPP�QE>K����
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� KFKBQBBK�FP�DOB>QBO�QE>K�LO�BNR>I�QL�CFCQBBK�

?
� PBSBK�FP�BNR>I�QL�QTBISB�JFKRP�CFSB�

@
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%OLRMFKD�PVJ?LIP�FK�>IDB?O>�>OB�JR@E�IFHB�QEB�@LJJ>P��@LILKP��>KA�LQEBO�MRK@QR>QFLK�J>OHP�FK�TOFQQBK�
I>KDR>DB
�2EBV�FKAF@>QB�TEF@E�BUMOBPPFLKP�>OB�QL�?B�HBMQ�QLDBQEBO�>KA�PBM>O>QB�COLJ�LQEBO�BUMOBPPFLKP
�
2EB�Q>?IB�?BILT�IFPQP�QEOBB�LC�QEB�JLPQ�@LJJLKIV�RPBA�DOLRMFKD�PVJ?LIP�FK�>IDB?O>
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Common Grouping Symbols 
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?O>@BP�

&BOB�>OB�PLJB�BU>JMIBP�LC�BUMOBPPFLKP�QE>Q�FK@IRAB�DOLRMFKD�PVJ?LIP
�5B�TFII�PFJMIFCV�BUMOBPPFLKP�IFHB�
QEBPB�I>QBO�FK�QEFP�PB@QFLK
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5E>Q�FP�QEB�AFCCBOBK@B�FK�#KDIFPE�?BQTBBK�>�MEO>PB�>KA�>�PBKQBK@B����MEO>PB�BUMOBPPBP�>�PFKDIB�QELRDEQ�
QE>Q�FP�FK@LJMIBQB�?V�FQPBIC��?RQ�>�PBKQBK@B�J>HBP�>�@LJMIBQB�PQ>QBJBKQ
�g0RKKFKD�SBOV�C>PQh�FP�>�MEO>PB��
?RQ�g2EB�CLLQ?>II�MI>VBO�T>P�ORKKFKD�SBOV�C>PQh�FP�>�PBKQBK@B
���PBKQBK@B�E>P�>�PR?GB@Q�>KA�>�SBO?
�

'K�>IDB?O>��TB�E>SB�1D<>1??5;:?�>KA�1=A-@5;:?
��K� BUMOBPPFLK�FP�IFHB�>�MEO>PB
�&BOB�>OB�PLJB�BU>JMIBP�LC�
BUMOBPPFLKP�>KA�ELT�QEBV�OBI>QB�QL�TLOA�MEO>PBP��

Expression Words Phrase 

QEB�PRJ�LC�QEOBB�>KA�CFSB�

�JFKRP�LKB� QEB�AFCCBOBK@B�LC��>KA�LKB�

QEB�MOLAR@Q�LC�PFU�>KA�PBSBK�

�AFSFABA�?V� QEB�NRLQFBKQ�LC��>KA�

,LQF@B�QE>Q�QEB�MEO>PBP�AL�KLQ�CLOJ�>�@LJMIBQB�PBKQBK@B�?B@>RPB�QEB�MEO>PB�ALBP�KLQ�E>SB�>�SBO?
��K�
BNR>QFLK�FP�QTL�BUMOBPPFLKP�IFKHBA�TFQE�>K�BNR>I�PFDK
�5EBK�VLR�OB>A�QEB�TLOAP�QEB�PVJ?LIP�OBMOBPBKQ�FK�
>K�BNR>QFLK��VLR�E>SB�>�@LJMIBQB�PBKQBK@B�FK�#KDIFPE
�2EB�BNR>I�PFDK�DFSBP�QEB�SBO?
�&BOB�>OB�PLJB�
BU>JMIBP�LC�BNR>QFLKP��
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Equation Sentence 
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2L�PFJMIFCV�>�KRJBOF@>I�BUMOBPPFLK�JB>KP�QL�AL�>II�QEB�J>QE�MLPPF?IB
�$LO�BU>JMIB��QL�PFJMIFCV�
TBjA�CFOPQ�JRIQFMIV��QL�DBQ��>KA�QEBK�>AA�QEB��QL�DBQ�
���DLLA�E>?FQ�QL�ABSBILM�FP�QL�TLOH�ALTK�QEB�
M>DB��TOFQFKD�B>@E�PQBM�LC�QEB�MOL@BPP�?BILT�QEB�MOBSFLRP�PQBM
�2EB�BU>JMIB�GRPQ�ABP@OF?BA�TLRIA�ILLH�
IFHB�QEFP��

1RMMLPB�TB�E>SB�QEB�BUMOBPPFLK� 
�5 B�@LRIA�TOFQB�QEFP�JLOB�@LJM>@QIV�RPFKD�
BUMLKBKQF>I�KLQ>QFLK
�#UMLKBKQF>I�KLQ>QFLK�FP�RPBA�FK�>IDB?O>�QL�OBMOBPBKQ�>�NR>KQFQV�JRIQFMIFBA�?V�FQPBIC�
PBSBO>I�QFJBP
�5B�TOFQB� �>P� �>KA� �>P� 
�'K�BUMOBPPFLKP�PR@E�>P���
QEB��FP�@>IIBA�QEB�?>PB�>KA�QEB��FP�@>IIBA�QEB�BUMLKBKQ
�2EB�BUMLKBKQ�QBIIP�RP�ELT�J>KV�C>@QLOP�LC�QEB�
?>PB�TB�E>SB�QL�JRIQFMIV
�

5 B�P>V� �FP�FK�BUMLKBKQF>I�KLQ>QFLK�>KA��FP�FK�BUM>KABA�KLQ>QFLK
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�
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Exponential Notation In Words 
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�QL�QEB�CLROQE�MLTBO�

�QL�QEB�CFCQE�MLTBO�
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LC�LMBO>QFLKP
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S>IRBP
�

$LO�BU>JMIB��@LKPFABO�QEB�BUMOBPPFLK��

'J>DFKB�QEB�@LKCRPFLK�QE>Q�@LRIA�OBPRIQ�FC�BSBOV�MOL?IBJ�E>A�PBSBO>I�AFCCBOBKQ�@LOOB@Q�>KPTBOP
�2EB�P>JB�
BUMOBPPFLK�PELRIA�DFSB�QEB�P>JB�OBPRIQ
�1L�J>QEBJ>QF@F>KP�BPQ>?IFPEBA�PLJB�DRFABIFKBP�@>IIBA�QEB�LOABO�LC�
LMBO>QFLKP��TEF@E�LRQIFKBP�QEB�LOABO�FK�TEF@E�M>OQP�LC�>K�BUMOBPPFLK�JRPQ�?B�PFJMIFCFBA
�

-OABO�LC�-MBO>QFLKP�

5EBK�PFJMIFCVFKD�J>QEBJ>QF@>I�BUMOBPPFLKP�MBOCLOJ�QEB�LMBO>QFLKP�FK�QEB�CLIILTFKD�LOABO��

�
� P>OBKQEBPBP�>KA�LQEBO�%OLRMFKD�1VJ?LIP�

]� 1FJMIFCV�>II�BUMOBPPFLKP�FKPFAB�QEB�M>OBKQEBPBP�LO�LQEBO�DOLRMFKD�PVJ?LIP��TLOHFKD�LK�QEB�FKKBOJLPQ�
M>OBKQEBPBP�CFOPQ
�

�
� EUMLKBKQP�

]� 1FJMIFCV�>II�BUMOBPPFLKP�TFQE�BUMLKBKQP
�

�
� MRIQFMIF@>QFLK�>KA�DFSFPFLK�

]� .BOCLOJ�>II�JRIQFMIF@>QFLK�>KA�AFSFPFLK�FK�LOABO�COLJ�IBCQ�QL�OFDEQ
�2EBPB�LMBO>QFLKP�E>SB�BNR>I�
MOFLOFQV
�

�
� AAAFQFLK�>KA�SR?QO>@QFLK�

]� .BOCLOJ�>II�>AAFQFLK�>KA�PR?QO>@QFLK�FK�LOABO�COLJ�IBCQ�QL�OFDEQ
�2EBPB�LMBO>QFLKP�E>SB�BNR>I�MOFLOFQV
�

1QRABKQP�LCQBK�>PH��g&LT�TFII�'�OBJBJ?BO�QEB�LOABO�h�&BOB�FP�>�T>V�QL�EBIM�VLR�OBJBJ?BO��2>HB�QEB�CFOPQ�IBQQBO�
LC�B>@E�HBV�TLOA�>KA�PR?PQFQRQB�QEB�PFIIV�MEO>PB
�

PIB>PB�EU@RPB�MV�DB>O�ARKQ�S>IIV
�

PIB>PB� P>OBKQEBPBP�

EU@RPB� EUMLKBKQP�

MV�DB>O� MRIQFMIF@>QFLK�>KA�DFSFPFLK�

ARKQ�S>IIV� AAAFQFLK�>KA�SR?QO>@QFLK�
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�'K�QEFP�BUMOBPPFLK���JB>KP�

�>KA�FP�AFCCBOBKQ�COLJ�QEB�BUMOBPPFLK���TEF@E�JB>KP� 
�

1FJMIFCV�
�

+RIQFMIV
�

�AA
�
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��
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�
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�

1ELT��KPTBO�
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�IDB?O>F@�BUMOBPPFLKP�>OB�J>AB�RM�LC�@1>9?
���QBOJ�FP�>�@LKPQ>KQ�LO�QEB�MOLAR@Q�LC�>�@LKPQ>KQ�>KA�LKB�LO�
JLOB�S>OF>?IBP
�1LJB�BU>JMIBP�LC�QBOJP�>OB� 
�
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2EB�@LKPQ>KQ�QE>Q�JRIQFMIFBP�QEB�S>OF>?IB�P��FK�>�QBOJ�FP�@>IIBA�QEB�@LBCCF@FBKQ
�5B�@>K�QEFKH�LC�QEB�
@LBCCF@FBKQ�>P�QEB�KRJ?BO�5:�2>;:@�;2�QEB�S>OF>?IB
�2EB�@LBCCF@FBKQ�LC�QEB�QBOJ��FP�
�5EBK�TB�TOFQB���
QEB�@LBCCF@FBKQ�FP���PFK@B� 
�2EB�Q>?IB�?BILT�DFSBP�QEB�@LBCCF@FBKQP�CLO�B>@E�LC�QEB�QBOJP�FK�QEB�IBCQ�
@LIRJK
�

Term Coefficient 

�K�>IDB?O>F@�BUMOBPPFLK�J>V�@LKPFPQ�LC�LKB�LO�JLOB�QBOJP�>AABA�LO�PR?QO>@QBA
�'K�QEFP�@E>MQBO��TB�TFII�
LKIV�TLOH�TFQE�QBOJP�QE>Q�>OB�>AABA�QLDBQEBO
�2EB�Q>?IB�?BILT�DFSBP�PLJB�BU>JMIBP�LC�>IDB?O>F@�
BUMOBPPFLKP�TFQE�S>OFLRP�KRJ?BOP�LC�QBOJP
�,LQF@B�QE>Q�TB�FK@IRAB�QEB�LMBO>QFLK�?BCLOB�>�QBOJ�TFQE�FQ
�

Expression Terms 

#6�+.*#���

'ABKQFCV�B>@E�QBOJ�FK�QEB�BUMOBPPFLK� 
�2EBK�FABKQFCV�QEB�@LBCCF@FBKQ�LC�B>@E�QBOJ
�

Solution 
2EB�BUMOBPPFLK�E>P�CLRO�QBOJP
�2EBV�>OB���>KA� 
�

2EB�@LBCCF@FBKQ�LC��FP�
�

2EB�@LBCCF@FBKQ�LC��FP� 
�

0BJBJ?BO�QE>Q�FC�KL�KRJ?BO�FP�TOFQQBK�?BCLOB�>�S>OF>?IB��QEB�@LBCCF@FBKQ�FP�
�1L�QEB�@LBCCF@FBKQ�LC��FP�
�

2EB�@LBCCF@FBKQ�LC�>�@LKPQ>KQ�FP�QEB�@LKPQ>KQ��PL�QEB�@LBCCF@FBKQ�LC��FP�
�

�
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'ABKQFCV�>II�QBOJP�FK�QEB�DFSBK�BUMOBPPFLK��>KA�QEBFO�@LBCCF@FBKQP��

1ELT��KPTBO�
2EB�QBOJP�>OB��D��� . ��>KA��
�2EB�@LBCCF@FBKQP�>OB�������>KA���

207�'2��
��

'ABKQFCV�>II�QBOJP�FK�QEB�DFSBK�BUMOBPPFLK��>KA�QEBFO�@LBCCF@FBKQP��

1ELT��KPTBO�
2EB�QBOJP�>OB��- ���� - � ��>KA�- � ��2EB�@LBCCF@FBKQP�>OB��������>KA���

1LJB�QBOJP�PE>OB�@LJJLK�QO>FQP
�*LLH�>Q�QEB�CLIILTFKD�QBOJP
�5EF@E�LKBP�PBBJ�QL�E>SB�QO>FQP�FK�
@LJJLK��

5EF@E�LC�QEBPB�QBOJP�>OB�IFHB�QBOJP��

]� 2EB�QBOJP��>KA��>OB�?LQE�@LKPQ>KQ�QBOJP
�

]� 2EB�QBOJP��>KA� �>OB�?LQE�QBOJP�TFQE�
�

]� 2EB�QBOJP��>KA� �?LQE�E>SB�
�

2BOJP�>OB�@>IIBA�IFHB�QBOJP�FC�QEBV�E>SB�QEB�P>JB�S>OF>?IBP�>KA�BUMLKBKQP
��II�@LKPQ>KQ�QBOJP�>OB�>IPL�IFHB�
QBOJP
�1L�>JLKD�QEB�QBOJP� ��

*FHB�2BOJP�

2BOJP�QE>Q�>OB�BFQEBO�@LKPQ>KQP�LO�E>SB�QEB�P>JB�S>OF>?IBP�TFQE�QEB�P>JB�BUMLKBKQP�>OB�IFHB�QBOJP
�
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'ABKQFCV�QEB�IFHB�QBOJP��

>
�

?
�

Solution 
>
�

*LLH�>Q�QEB�S>OF>?IBP�>KA�BUMLKBKQP
�2EB�BUMOBPPFLK�@LKQ>FKP���>KA�@LKPQ>KQP
�

2EB�QBOJP��>KA� �>OB�IFHB�QBOJP�?B@>RPB�QEBV�?LQE�E>SB�
�

2EB�QBOJP� �>KA� �>OB�IFHB�QBOJP�?B@>RPB�QEBV�?LQE�E>SB�
�

2EB�QBOJP��>KA� �>OB�IFHB�QBOJP�?B@>RPB�QEBV�>OB�?LQE�@LKPQ>KQP
�

2EB�QBOJ��ALBP�KLQ�E>SB�>KV�IFHB�QBOJP�FK�QEFP�IFPQ�PFK@B�KL�LQEBO�QBOJP�E>SB�QEB�S>OF>?IB��O>FPBA�QL�QEB�MLTBO�
LC�
�

?
�

*LLH�>Q�QEB�S>OF>?IBP�>KA�BUMLKBKQP
�2EB�BUMOBPPFLK�@LKQ>FKP�QEB�QBOJP�

2EB�QBOJP� �>KA� �>OB�IFHB�QBOJP�?B@>RPB�QEBV�?LQE�E>SB�
�

2EB�QBOJP� �>OB�IFHB�QBOJP�?B@>RPB�QEBV�>II�E>SB�
�

2EB�QBOJ� �E>P�KL�IFHB�QBOJP�FK�QEB�DFSBK�BUMOBPPFLK�?B@>RPB�KL�LQEBO�QBOJP�@LKQ>FK�QEB�QTL�S>OF>?IBP�
�

207�'2��
��

'ABKQFCV�QEB�IFHB�QBOJP�FK�QEB�IFPQ�LO�QEB�BUMOBPPFLK��

1ELT��KPTBO�
�������� D� �>KA��D� ��E� ��>KA��� E��

207�'2��
��

'ABKQFCV�QEB�IFHB�QBOJP�FK�QEB�IFPQ�LO�QEB�BUMOBPPFLK��

1ELT��KPTBO�
� D� �>KA��D� ��� D� �>KA��D� �����>KA����
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5 B�@>K�PFJMIFCV�>K�BUMOBPPFLK�?V�@LJ?FKFKD�QEB�IFHB�QBOJP
�5E>Q�AL�VLR�QEFKH� �TLRIA�PFJMIFCV�
QL��'C�VLR�QELRDEQ���VLR�TLRIA�?B�OFDEQ��

5 B�@>K�PBB�TEV�QEFP�TLOHP�?V�TOFQFKD�?LQE�QBOJP�>P�>AAFQFLK�MOL?IBJP
�

�AA�QEB�@LBCCF@FBKQP�>KA�HBBM�QEB�P>JB�S>OF>?IB
�'Q�ALBPKjQ�J>QQBO�TE>Q��FP
�'C�VLR�E>SB��LC�PLJBQEFKD�
>KA�>AA��JLOB�LC�QEB�P>JB�QEFKD��QEB�OBPRIQ�FP��LC�QEBJ
�$LO�BU>JMIB���LO>KDBP�MIRP��LO>KDBP�FP�
LO>KDBP
�5B�TFII�AFP@RPP�QEB�J>QEBJ>QF@>I�MOLMBOQFBP�?BEFKA�QEFP�I>QBO
�

2EB�BUMOBPPFLK� �E>P�LKIV�QTL�QBOJP
�5EBK�>K�BUMOBPPFLK�@LKQ>FKP�JLOB�QBOJP��FQ�J>V�?B�EBIMCRI�
QL�OB>OO>KDB�QEB�QBOJP�PL�QE>Q�IFHB�QBOJP�>OB�QLDBQEBO
�2EB�!LJJRQ>QFSB�.OLMBOQV�LC��AAFQFLK�P>VP�QE>Q�TB�
@>K�@E>KDB�QEB�LOABO�LC�>AABKAP�TFQELRQ�@E>KDFKD�QEB�PRJ
�1L�TB�@LRIA�OB>OO>KDB�QEB�CLIILTFKD�
BUMOBPPFLK�?BCLOB�@LJ?FKFKD�IFHB�QBOJP
�

,LT�FQ�FP�B>PFBO�QL�PBB�QEB�IFHB�QBOJP�QL�?B�@LJ?FKBA
�

&-5�2 -��!LJ?FKB�IFHB�QBOJP�

�
� 'ABKQFCV�IFHB�QBOJP
�

�
� 0B>OO>KDB�QEB�BUMOBPPFLK�PL�IFHB�QBOJP�>OB�QLDBQEBO
�

�
� �AA�QEB�@LBCCF@FBKQP�LC�QEB�IFHB�QBOJP
�

#6�+.*#���

1FJMIFCV�QEB�BUMOBPPFLK�� 
�

Solution 
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'ABKQFCV�QEB�IFHB�QBOJP
�

0B>OO>KDB�QEB�BUMOBPPFLK��PL�QEB�IFHB�QBOJP�>OB�QLDBQEBO
�

�AA�QEB�@LBCCF@FBKQP�LC�QEB�IFHB�QBOJP
�

2EB�LOFDFK>I�BUMOBPPFLK�FP�PFJMIFCFBA�QLd�

207�'2��
��

1FJMIFCV��

1ELT��KPTBO�
�� D�
����

207�'2��
��

1FJMIFCV��

1ELT��KPTBO�
�� E�
���
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1FJMIFCV�QEB�BUMOBPPFLK�� 
�

Solution 
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'ABKQFCV�QEB�IFHB�QBOJP
�

0B>OO>KDB�QEB�BUMOBPPFLK�PL�IFHB�QBOJP�>OB�QLDBQEBO
�

�AA�QEB�@LBCCF@FBKQP�LC�QEB�IFHB�QBOJP
�

2EBPB�>OB�KLQ�IFHB�QBOJP�>KA�@>KKLQ�?B�@LJ?FKBA
�1L��FP�FK�PFJMIBPQ�CLOJ
�

207�'2���
��

1FJMIFCV��

1ELT��KPTBO�
� D� �
��� D�

207�'2���
��

1FJMIFCV��

1ELT��KPTBO�
�� E� �
��� E�
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'K�QEB�MOBSFLRP�PB@QFLK��TB�IFPQBA�J>KV�LMBO>QFLK�PVJ?LIP�QE>Q�>OB�RPBA�FK�>IDB?O>��>KA�QEBK�TB�QO>KPI>QBA�
BUMOBPPFLKP�>KA�BNR>QFLKP�FKQL�TLOA�MEO>PBP�>KA�PBKQBK@BP
�,LT�TBjII�OBSBOPB�QEB�MOL@BPP�>KA�QO>KPI>QB�
TLOA�MEO>PBP�FKQL�>IDB?O>F@�BUMOBPPFLKP
�2EB�PVJ?LIP�>KA�S>OF>?IBP�TBjSB�Q>IHBA�>?LRQ�TFII�EBIM�RP�AL�
QE>Q
�2EBV�>OB�PRJJ>OFWBA�FK�QEB�Q>?IB�?BILT
�
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Operation Phrase Expression 

�AAFQFLK�

�MIRP�
QEB�PRJ�LC��>KA�

�FK@OB>PBA�?V�
�JLOB�QE>K�

QEB�QLQ>I�LC��>KA�
�>AABA�QL�

1R?QO>@QFLK�

�JFKRP�
QEB�AFCCBOBK@B�LC��>KA�
�PR?QO>@QBA�COLJ�
�AB@OB>PBA�?V�
�IBPP�QE>K�

+RIQFMIF@>QFLK� �QFJBP�
QEB�MOLAR@Q�LC��>KA� �� �� ��

"FSFPFLK�

�AFSFABA�?V�
QEB�NRLQFBKQ�LC��>KA�
QEB�O>QFL�LC��>KA�
�AFSFABA�FKQL�

�� �� ��

*LLH�@ILPBIV�>Q�QEBPB�MEO>PBP�RPFKD�QEB�CLRO�LMBO>QFLKP��

]� QEB�PRJ�;2� �-:0 �

]� QEB�AFCCBOBK@B�;2� �-:0 �

]� QEB�MOLAR@Q�;2� �-:0 �

]� QEB�NRLQFBKQ�;2� �-:0 �

#>@E�MEO>PB�QBIIP�VLR�QL�LMBO>QB�LK�QTL�KRJ?BOP
�*LLH�CLO�QEB�TLOAP�of�>KA�and�QL�CFKA�QEB�KRJ?BOP
�

#6�+.*#�� ��

2O>KPI>QB�B>@E�TLOA�MEO>PB�FKQL�>K�>IDB?O>F@�BUMOBPPFLK��

>
� �QEB�AFCCBOBK@B�LC��>KA�

?
� �QEB�NRLQFBKQ�LC��>KA�

Solution 
>
�2EB�HBV�TLOA�FP�05221>1:/1 ��TEF@E�QBIIP�RP�QEB�LMBO>QFLK�FP�PR?QO>@QFLK
�*LLH�CLO�QEB�TLOAP�;2�>KA�-:0 �QL�CFKA�
QEB�KRJ?BOP�QL�PR?QO>@Q
�

?
�2EB�HBV�TLOA�FP�=A;@51:@��TEF@E�QBIIP�RP�QEB�LMBO>QFLK�FP�AFSFPFLK
�
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207�'2�� �
��

2O>KPI>QB�QEB�DFSBK�TLOA�MEO>PB�FKQL�>K�>IDB?O>F@�BUMOBPPFLK��

>
� �QEB�AFCCBOBK@B�LC��>KA�

?
� �QEB�NRLQFBKQ�LC��>KA�

1ELT��KPTBO�

>
� ����l����

?
� �� D�k���

207�'2�� �
��

2O>KPI>QB�QEB�DFSBK�TLOA�MEO>PB�FKQL�>K�>IDB?O>F@�BUMOBPPFLK��

>
� �QEB�PRJ�LC��>KA�

?
� �QEB�MOLAR@Q�LC��>KA�

1ELT��KPTBO�

>
� ����
����

?
� �� D�

&LT�LIA�TFII�VLR�?B�FK�BFDEQ�VB>OP��5E>Q�>DB�FP�BFDEQ�JLOB�VB>OP�QE>K�VLRO�>DB�KLT��"FA�VLR�>AA��QL�
VLRO�MOBPBKQ�>DB��#FDEQ�9;> 1�@4-:�JB>KP�BFDEQ�>AABA�QL�VLRO�MOBPBKQ�>DB
�

&LT�LIA�TBOB�VLR�PBSBK�VB>OP�>DL��2EFP�FP�PBSBK�VB>OP�IBPP�QE>K�VLRO�>DB�KLT
�7LR�PR?QO>@Q��COLJ�VLRO�
MOBPBKQ�>DB
�1BSBK�81??�@4-:�JB>KP�PBSBK�PR?QO>@QBA�COLJ�VLRO�MOBPBKQ�>DB
�
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2O>KPI>QB�B>@E�TLOA�MEO>PB�FKQL�>K�>IDB?O>F@�BUMOBPPFLK��

>
� �#FDEQ�JLOB�QE>K�

?
� �1BSBK�IBPP�QE>K�

Solution 
>
�2EB�HBV�TLOAP�>OB�9;> 1�@4-:
�2EBV�QBII�RP�QEB�LMBO>QFLK�FP�>AAFQFLK
�";> 1�@4-:�JB>KP�g>AABA�QLh
�

?
�2EB�HBV�TLOAP�>OB�81??�@4-:
�2EBV�QBII�RP�QEB�LMBO>QFLK�FP�PR?QO>@QFLK
�!1??�@4-:�JB>KP�gPR?QO>@QBA�COLJh
�

207�'2���
��

2O>KPI>QB�B>@E�TLOA�MEO>PB�FKQL�>K�>IDB?O>F@�BUMOBPPFLK��

>
� �#IBSBK�JLOB�QE>K�

?
� �$LROQBBK�IBPP�QE>K�

1ELT��KPTBO�

>
� D�
�� ��

?
� � � - �l����

207�'2���
��

2O>KPI>QB�B>@E�TLOA�MEO>PB�FKQL�>K�>IDB?O>F@�BUMOBPPFLK��

>
� �JLOB�QE>K�

?
� �IBPP�QE>K�

1ELT��KPTBO�

>
� 6�
����
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2O>KPI>QB�B>@E�TLOA�MEO>PB�FKQL�>K�>IDB?O>F@�BUMOBPPFLK��

>
� CFSB�QFJBP�QEB�PRJ�LC��>KA�

?
� QEB�PRJ�LC�CFSB�QFJBP��>KA�

Solution 
>
�2EBOB�>OB�QTL�LMBO>QFLK�TLOAP��@591?�QBIIP�RP�QL�JRIQFMIV�>KA�?A9�QBIIP�RP�QL�>AA
� B@>RPB�TB�>OB�JRIQFMIVFKD�
QFJBP�QEB�PRJ��TB�KBBA�M>OBKQEBPBP�>OLRKA�QEB�PRJ�LC��>KA� 
�

CFSB�QFJBP�QEB�PRJ�LC��>KA�

?
�2L�Q>HB�>�PRJ��TB�ILLH�CLO�QEB�TLOAP�;2�>KA�-:0 �QL�PBB�TE>Q�FP�?BFKD�>AABA
�&BOB�TB�>OB�Q>HFKD�QEB�PRJ�;2�
CFSB�QFJBP��>KA� 
�

QEB�PRJ�LC�CFSB�QFJBP��>KA�

,LQF@B�ELT�QEB�RPB�LC�M>OBKQEBPBP�@E>KDBP�QEB�OBPRIQ
�'K�M>OQ�>���TB�>AA�CFOPQ�>KA�FK�M>OQ�?���TB�JRIQFMIV�CFOPQ
�

207�'2���
��

2O>KPI>QB�QEB�TLOA�MEO>PB�FKQL�>K�>IDB?O>F@�BUMOBPPFLK��

>
� CLRO�QFJBP�QEB�PRJ�LC��>KA�

?
� QEB�PRJ�LC�CLRO�QFJBP��>KA�

1ELT��KPTBO�

>
� �� <�
� =��

?
� � <�
� =�
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2O>KPI>QB�QEB�TLOA�MEO>PB�FKQL�>K�>IDB?O>F@�BUMOBPPFLK��

>
� QEB�AFCCBOBK@B�LC�QTL�QFJBP�

?
� QTL�QFJBP�QEB�AFCCBOBK@B�LC�

1ELT��KPTBO�

>
� � D�l���

?
� �� D�l����

*>QBO�FK�QEFP�@LROPB��TBjII�>MMIV�LRO�PHFIIP�FK�>IDB?O>�QL�PLISFKD�BNR>QFLKP
�5BjII�RPR>IIV�PQ>OQ�?V�QO>KPI>QFKD�
>�TLOA�MEO>PB�QL�>K�>IDB?O>F@�BUMOBPPFLK
�5BjII�KBBA�QL�?B�@IB>O�>?LRQ�TE>Q�QEB�BUMOBPPFLK�TFII�OBMOBPBKQ
�
5 BjII�PBB�ELT�QL�AL�QEFP�FK�QEB�KBUQ�QTL�BU>JMIBP
�

#6�+.*#����

2EB�EBFDEQ�LC�>�OB@Q>KDRI>O�TFKALT�FP��FK@EBP�IBPP�QE>K�QEB�TFAQE
�*BQ��OBMOBPBKQ�QEB�TFAQE�LC�QEB�TFKALT
�
5 OFQB�>K�BUMOBPPFLK�CLO�QEB�EBFDEQ�LC�QEB�TFKALT
�

Solution 

5 OFQB�>�MEO>PB�>?LRQ�QEB�EBFDEQ
� �IBPP�QE>K�QEB�TFAQE�

1R?PQFQRQB��CLO�QEB�TFAQE
� �IBPP�QE>K�

0BTOFQB�iIBPP�QE>Kj�>P�iPR?QO>@QBA�COLJj
� �PR?QO>@QBA�COLJ�

2O>KPI>QB�QEB�MEO>PB�FKQL�>IDB?O>
�

207�'2���
��

2EB�IBKDQE�LC�>�OB@Q>KDIB�FP��FK@EBP�IBPP�QE>K�QEB�TFAQE
�*BQ��OBMOBPBKQ�QEB�TFAQE�LC�QEB�OB@Q>KDIB
�5OFQB�>K�
BUMOBPPFLK�CLO�QEB�IBKDQE�LC�QEB�OB@Q>KDIB
�

1ELT��KPTBO�
C�l���

�
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2EB�TFAQE�LC�>�OB@Q>KDIB�FP��JBQOBP�DOB>QBO�QE>K�QEB�IBKDQE
�*BQ��OBMOBPBKQ�QEB�IBKDQE�LC�QEB�OB@Q>KDIB
�5OFQB�>K�
BUMOBPPFLK�CLO�QEB�TFAQE�LC�QEB�OB@Q>KDIB
�

1ELT��KPTBO�
8�
���

#6�+.*#����

 I>K@>�E>P�AFJBP�>KA�NR>OQBOP�FK�EBO�MROPB
�2EB�KRJ?BO�LC�AFJBP�FP��IBPP�QE>K��QFJBP�QEB�KRJ?BO�LC�NR>OQBOP
�
*BQ��OBMOBPBKQ�QEB�KRJ?BO�LC�NR>OQBOP
�5OFQB�>K�BUMOBPPFLK�CLO�QEB�KRJ?BO�LC�AFJBP
�

Solution 

5 OFQB�>�MEO>PB�>?LRQ�QEB�KRJ?BO�LC�AFJBP
�QTL�IBPP�QE>K�CFSB�QFJBP�QEB�KRJ?BO�LC�NR>OQBOP�

1R?PQFQRQB��CLO�QEB�KRJ?BO�LC�NR>OQBOP
� �IBPP�QE>K�CFSB�QFJBP�

2O>KPI>QB��@591?� 
� �IBPP�QE>K�

2O>KPI>QB�QEB�MEO>PB�FKQL�>IDB?O>
�

207�'2���
��

%BLCCOBV�E>P�AFJBP�>KA�NR>OQBOP�FK�EFP�ML@HBQ
�2EB�KRJ?BO�LC�AFJBP�FP�PBSBK�IBPP�QE>K�PFU�QFJBP�QEB�KRJ?BO�LC�
NR>OQBOP
�*BQ��OBMOBPBKQ�QEB�KRJ?BO�LC�NR>OQBOP
�5OFQB�>K�BUMOBPPFLK�CLO�QEB�KRJ?BO�LC�AFJBP
�

1ELT��KPTBO�
� =�l���

207�'2���
��

*>ROBK�E>P�AFJBP�>KA�KF@HBIP�FK�EBO�MROPB
�2EB�KRJ?BO�LC�AFJBP�FP�BFDEQ�JLOB�QE>K�CLRO�QFJBP�QEB�KRJ?BO�LC�
KF@HBIP
�*BQ��OBMOBPBKQ�QEB�KRJ?BO�LC�KF@HBIP
�5OFQB�>K�BUMOBPPFLK�CLO�QEB�KRJ?BO�LC�AFJBP
�

1ELT��KPTBO�
� : �
���

��� �9%/8%7)� -03/-*< � %1( ! 5%16/%7)�;35)66-216 �����



�!!#11��""'2'-,�*�-,*',#�0#1-30!#1�

]� �IDB?O>F@�#UMOBPPFLK�4L@>?RI>OV�

� +?��54)+6:9�

]� Combine like terms. 

�
� 'ABKQFCV�IFHB�QBOJP
�

�
� 0B>OO>KDB�QEB�BUMOBPPFLK�PL�IFHB�QBOJP�>OB�QLDBQEBO
�

�
� �AA�QEB�@LBCCF@FBKQP�LC�QEB�IFHB�QBOJP�

�2599'8?�

term 
��QBOJ�FP�>�@LKPQ>KQ�LO�QEB�MOLAR@Q�LC�>�@LKPQ>KQ�>KA�LKB�LO�JLOB�S>OF>?IBP
�

coefficient 
2EB�@LKPQ>KQ�QE>Q�JRIQFMIFBP�QEB�S>OF>?IB�P��FK�>�QBOJ�FP�@>IIBA�QEB�@LBCCF@FBKQ
�

like terms 
2BOJP�QE>Q�>OB�BFQEBO�@LKPQ>KQP�LO�E>SB�QEB�P>JB�S>OF>?IBP�TFQE�QEB�P>JB�BUMLKBKQP�>OB�IFHB�QBOJP
�

evaluate 
2L�BS>IR>QB�>K�>IDB?O>F@�BUMOBPPFLK�JB>KP�QL�CFKA�QEB�S>IRB�LC�QEB�BUMOBPPFLK�TEBK�QEB�S>OF>?IB�FP�OBMI>@BA�
?V�>�DFSBK�KRJ?BO
�

�8 '):/)+��'1 +9��+8,+):�

�<'2;':+��2-+(8 '/)��>68+99/549�

'K�QEB�CLIILTFKD�BUBO@FPBP��BS>IR>QB�QEB�BUMOBPPFLK�CLO�QEB�DFSBK�S>IRB
�
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� ��
�

��
� ��
�

�*+4:/,?�" +839���5+,B)/+4:9��'4*��/1 +�"+839�

'K�QEB�CLIILTFKD�BUBO@FPBP��IFPQ�QEB�QBOJP�FK�QEB�DFSBK�BUMOBPPFLK
�

��
� ��
�

��
� ��
�

'K�QEB�CLIILTFKD�BUBO@FPBP��FABKQFCV�QEB�@LBCCF@FBKQ�LC�QEB�DFSBK�QBOJ
�

��
� ��
�

��
� ��
�

'K�QEB�CLIILTFKD�BUBO@FPBP��FABKQFCV�>II�PBQP�LC�IFHB�QBOJP
�

��
� ��
�

��
� ��
�

!/362/,?��>68+99/549�( ?��53(/4/4-��/1 +�"+839�

'K�QEB�CLIILTFKD�BUBO@FPBP��PFJMIFCV�QEB�DFSBK�BUMOBPPFLK�?V�@LJ?FKFKD�IFHB�QBOJP
�

��� �9%/8%7)� -03/-*< � %1( ! 5%16/%7)�;35)66-216 ���
�
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" 8'492':+��4-2/9.��.8 '9+9�/4:5��2-+(8 '/)��>68+99/549�

'K�QEB�CLIILTFKD�BUBO@FPBP��QO>KPI>QB�QEB�DFSBK�TLOA�MEO>PB�FKQL�>K�>IDB?O>F@�BUMOBPPFLK
�

��
�2EB�PRJ�LC���>KA���� ��
�2EB�PRJ�LC���>KA���

��
�2EB�AFCCBOBK@B�LC����>KA��� ��
���IBPP�QE>K����

��
�2EB�MOLAR@Q�LC���>KA��� ��
�2EB�MOLAR@Q�LC���>KA���

��
�2EB�NRLQFBKQ�LC����>KA��� ��
�2EB�NRLQFBKQ�LC����>KA���

��
�2EB�AFCCBOBK@B�LC��>KA� ��
� �IBPP�QE>K�

��
�2EB�MOLAR@Q�LC��>KA� ��
�2EB�MOLAR@Q�LC��>KA�

��
�2EB�PRJ�LC� �>KA� ��
�2EB�PRJ�LC� �>KA�

��
�2EB�NRLQFBKQ�LC��>KA� ��
�2EB�NRLQFBKQ�LC��>KA�

��
�#FDEQ�QFJBP�QEB�AFCCBOBK@B�LC��>KA�KFKB� ��
�1BSBK�QFJBP�QEB�AFCCBOBK@B�LC��>KA�LKB�

��
�$FSB�QFJBP�QEB�PRJ�LC��>KA� ��
 �QFJBP�CFSB�IBPP�QE>K�QTF@B�

'K�QEB�CLIILTFKD�BUBO@FPBP��TOFQB�>K�>IDB?O>F@�BUMOBPPFLK
�
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��
��ABIB�?LRDEQ�>�PHFOQ�>KA�>�?ILRPB
�2EB�PHFOQ�@LPQ�����
JLOB�QE>K�QEB�?ILRPB
�*BQ��OBMOBPBKQ�QEB�@LPQ�LC�QEB�
?ILRPB
�5OFQB�>K�BUMOBPPFLK�CLO�QEB�@LPQ�LC�QEB�PHFOQ
�

��
�#OF@�E>P�OL@H�>KA�@I>PPF@>I�!"P�FK�EFP�@>O
�2EB�
KRJ?BO�LC�OL@H�!"P�FP��JLOB�QE>K�QEB�KRJ?BO�LC�
@I>PPF@>I�!"P
�*BQ��OBMOBPBKQ�QEB�KRJ?BO�LC�@I>PPF@>I�
!"P
�5 OFQB�>K�BUMOBPPFLK�CLO�QEB�KRJ?BO�LC�OL@H�!"P
�

��
�2EB�KRJ?BO�LC�DFOIP�FK�>�PB@LKA�DO>AB�@I>PP�FP��IBPP�
QE>K�QEB�KRJ?BO�LC�?LVP
�*BQ��OBMOBPBKQ�QEB�KRJ?BO�LC�
?LVP
�5OFQB�>K�BUMOBPPFLK�CLO�QEB�KRJ?BO�LC�DFOIP
�

��
�+>O@BII>�E>P��CBTBO�J>IB�@LRPFKP�QE>K�CBJ>IB�
@LRPFKP
�*BQ��OBMOBPBKQ�QEB�KRJ?BO�LC�CBJ>IB�@LRPFKP
�
5 OFQB�>K�BUMOBPPFLK�CLO�QEB�KRJ?BO�LC�?LV�@LRPFKP
�

��
�%OBD�E>P�KF@HBIP�>KA�MBKKFBP�FK�EFP�ML@HBQ
�2EB�
KRJ?BO�LC�MBKKFBP�FP�PBSBK�IBPP�QE>K�QTF@B�QEB�KRJ?BO�
LC�KF@HBIP
�*BQ��OBMOBPBKQ�QEB�KRJ?BO�LC�KF@HBIP
�5OFQB�
>K�BUMOBPPFLK�CLO�QEB�KRJ?BO�LC�MBKKFBP
�

��
�(B>KKBQQB�E>P����>KA�����?FIIP�FK�EBO�T>IIBQ
�2EB�
KRJ?BO�LC�CFSBP�FP�QEOBB�JLOB�QE>K�PFU�QFJBP�QEB�KRJ?BO�
LC�QBKP
�*BQ��OBMOBPBKQ�QEB�KRJ?BO�LC�QBKP
�5OFQB�>K�
BUMOBPPFLK�CLO�QEB�KRJ?BO�LC�CFSBP
�

�< +8?*' ?��':.�

'K�QEB�CLIILTFKD�BUBO@FPBP��RPB�>IDB?O>F@�BUMOBPPFLKP�QL�PLISB�QEB�MOL?IBJ
�

��
� Car insurance�(RPQFKjP�@>O�FKPRO>K@B�E>P�>������
ABAR@QF?IB�MBO�FK@FABKQ
�2EFP�JB>KP�QE>Q�EB�M>VP������
>KA�EFP�FKPRO>K@B�@LJM>KV�TFII�M>V�>II�@LPQP�?BVLKA�
����
�'C�(RPQFK�CFIBP�>�@I>FJ�CLO���������ELT�JR@E�TFII�
EB�M>V��>KA�ELT�JR@E�TFII�EFP�FKPRO>K@B�@LJM>KV�M>V��

��
� Home insurance�.>J�>KA��OJ>KALjP�ELJB�
FKPRO>K@B�E>P�>��������ABAR@QF?IB�MBO�FK@FABKQ
�2EFP�
JB>KP�QE>Q�QEBV�M>V��������>KA�QEBFO�FKPRO>K@B�
@LJM>KV�TFII�M>V�>II�@LPQP�?BVLKA�������
�'C�.>J�>KA�
�OJ>KAL�CFIB�>�@I>FJ�CLO����������ELT�JR@E�TFII�QEBV�
M>V��>KA�ELT�JR@E�TFII�QEBFO�FKPRO>K@B�@LJM>KV�M>V��

%8/:/4-��> +8)/9+9�

��
�#UMI>FK�TEV�gQEB�PRJ�LC�D�>KA�Eh�FP�QEB�P>JB�>P�gQEB�
PRJ�LC�E�>KA�D�h�?RQ�gQEB�AFCCBOBK@B�LC�D�>KA�Eh�FP�KLQ�
QEB�P>JB�>P�gQEB�AFCCBOBK@B�LC�E�>KA�D
h�2OV�PR?PQFQRQFKD�
QTL�O>KALJ�KRJ?BOP�CLO��>KA� �QL�EBIM�VLR�BUMI>FK
�

��
�#UMI>FK�QEB�AFCCBOBK@B�?BQTBBK��QFJBP�QEB�PRJ�LC�
�>KA� �>KA�gQEB�PRJ�LC��QFJBP��>KA�

��� �9%/8%7)� -03/-*< � %1( ! 5%16/%7)�;35)66-216 ���
�
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��� D� ��� D���� ��
��� E� ��E����

��
��� ��
��� ��
� D� ��� D� �>KA�������

��
��� -. �>KA��-. ���� . � �>KA��. �� ��
��� D� ��
��� -�

��
�� /� ��
��� D�
��� ��
��� A�
���

��
��� <�
���� ��
��� - �
��� ��
��� D� �
��� D�
����

��
���
���� ��
����l��� ��
���� ���

��
����k��� ��
� D�l��� ��
�� E�

��
�� D�
�� D� ��
� ��
���� E�l����

��
���� D�
� E�� ��
� . �
���� ��
� . �l���

��
�� : �l��� ��
�&B�TFII�M>V�����
�&FP�FKPRO>K@B�
@LJM>KV�TFII�M>V������
� ��
��KPTBOP�TFII�S>OV
�

�::8/(;:/549�

2EFP�@E>MQBO�E>P�?BBK�>A>MQBA�COLJ�g#S>IR>QB��1FJMIFCV��>KA�2O>KPI>QB�#UMOBPPFLKPh�FK�%>1-831.>-�
�-MBK1Q>U��?V�*VKK�+>OB@BH��+>OV�KKB��KQELKV�1JFQE��>KA��KAOB>�&LKBV@RQQ�+>QEFP��TEF@E�FP�RKABO�
>�!!� 7��
��*F@BK@B
��A>MQBA�?V�'W>?BI>�+>WRO
�1BB�QEB�!LMVOFDEQ�M>DB�CLO�JLOB�FKCLOJ>QFLK
�
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��	��**�'4*�!;(:8 '):��4:+-+89�

*B>OKFKD�-?GB@QFSBP�

 V�QEB�BKA�LC�QEFP�PB@QFLK��VLR�TFII�?B�>?IB�QL��

]� 3PB�KBD>QFSBP�>KA�LMMLPFQBP�

]� 1FJMIFCV��BUMOBPPFLKP�TFQE�>?PLIRQB�S>IRB�

]� �AA�FKQBDBOP�

]� 1R?QO>@Q�FKQBDBOP�

#9+��+-':/< +9�'4*��6659/:+9�

-RO�TLOH�PL�C>O�E>P�LKIV�FK@IRABA�QEB�@LRKQFKD�KRJ?BOP�>KA�QEB�TELIB�KRJ?BOP
� RQ�FC�VLR�E>SB�BSBO�
BUMBOFBK@BA�>�QBJMBO>QROB�?BILT�WBOL�LO�>@@FABKQ>IIV�LSBOAO>TK�VLRO�@EB@HFKD�>@@LRKQ��VLR�>OB�>IOB>AV�
C>JFIF>O�TFQE�KBD>QFSB�KRJ?BOP
�Negative numbers�>OB�KRJ?BOP�IBPP�QE>K�
�2EB�KBD>QFSB�KRJ?BOP�>OB�QL�
QEB�IBCQ�LC�WBOL�LK�QEB�KRJ?BO�IFKB
�1BB�$FDROB��
�

�53A>1���)41�:A9.1>�85:1�?4;C?�@41�8;/-@5;:�;2�<;?5@5B1�-:0�:13-@5B1�
:A9.1>?��

2EB�>OOLTP�LK�QEB�BKAP�LC�QEB�KRJ?BO�IFKB�FKAF@>QB�QE>Q�QEB�KRJ?BOP�HBBM�DLFKD�CLOBSBO
�2EBOB�FP�KL�
?FDDBPQ�MLPFQFSB�KRJ?BO��>KA�QEBOB�FP�KL�PJ>IIBPQ�KBD>QFSB�KRJ?BO
�

'P�WBOL�>�MLPFQFSB�LO�>�KBD>QFSB�KRJ?BO��,RJ?BOP�I>ODBO�QE>K�WBOL�>OB�MLPFQFSB��>KA�KRJ?BOP�PJ>IIBO�QE>K�
WBOL�>OB�KBD>QFSB
�8BOL�FP�KBFQEBO�MLPFQFSB�KLO�KBD>QFSB
�

!LKPFABO�ELT�KRJ?BOP�>OB�LOABOBA�LK�QEB�KRJ?BO�IFKB
�%LFKD�COLJ�IBCQ�QL�OFDEQ��QEB�KRJ?BOP�FK@OB>PB�FK�
S>IRB
�%LFKD�COLJ�OFDEQ�QL�IBCQ��QEB�KRJ?BOP�AB@OB>PB�FK�S>IRB
�1BB�$FDROB��
�







�53A>1���)41�:A9.1>?�;:�-�:A9.1>�85:1�5:/> 1-?1�5:�B-8A1�3;5:3�2>;9�812@�@;�
>534@�-:0�01/>1-?1�5:�B-8A1�3;5:3�2>;9�>534@�@;�812@��

0BJBJ?BO�QE>Q�TB�RPB�QEB�KLQ>QFLK��

- ��� . ��OB>A�g>�FP�IBPP�QE>K�?h��TEBK�>�FP�QL�QEB�IBCQ�LC�?�LK�QEB�KRJ?BO�IFKB
�

- ��� . ��OB>A�g- �FP�DOB>QBO�QE>K�. h��TEBK�- �FP�QL�QEB�OFDEQ�LC�. �LK�QEB�KRJ?BO�IFKB
�

,LT�TB�KBBA�QL�BUQBKA�QEB�KRJ?BO�IFKB�TEF@E�PELTBA�QEB�TELIB�KRJ?BOP�QL�FK@IRAB�KBD>QFSB�KRJ?BOP��
QLL
�2EB�KRJ?BOP�J>OHBA�?V�MLFKQP�FK�$FDROB���>OB�@>IIBA�QEB�FKQBDBOP
�2EB�FKQBDBOP�>OB�QEB�KRJ?BOP�

�53A>1�
��88�@41�9->710�:A9.1>?�->1�/-8810�5:@131>?��

#6�+.*#���

-OABO�B>@E�LC�QEB�CLIILTFKD�M>FOP�LC�KRJ?BOP��RPFKD���LO����>��=== �?�� === �@�� === �A�� === 
�

Solution 
'Q�J>V�?B�EBIMCRI�QL�OBCBO�QL�QEB�KRJ?BO�IFKB�PELTK
�

>�����FP�QL�QEB�OFDEQ�LC���LK�QEB�KRJ?BO�IFKB
�=== �� ���

?��l��FP�QL�QEB�IBCQ�LC���LK�QEB�KRJ?BO�IFKB
�=== ��

@��l��FP�QL�QEB�OFDEQ�LC�l��LK�QEB�KRJ?BO�IFKB
�===

A����FP�QL�QEB�OFDEQ�LC�l���LK�QEB�KRJ?BO�IFKB
�=== � ���
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207�'2��
��

-OABO�B>@E�LC�QEB�CLIILTFKD�M>FOP�LC�KRJ?BOP��RPFKD���LO����>�� === �?�� === �@�� ===
A�� === 
�

1ELT�>KPTBO�
>����?����@����A����

207�'2��
��

-OABO�B>@E�LC�QEB�CLIILTFKD�M>FOP�LC�KRJ?BOP��RPFKD���LO����>�� === �?�� === �@�� ===
A�� === 
�

1ELT�>KPTBO�
>����?����@����A����

7LR�J>V�E>SB�KLQF@BA�QE>Q��LK�QEB�KRJ?BO�IFKB��QEB�KBD>QFSB�KRJ?BOP�>OB�>�JFOOLO�FJ>DB�LC�QEB�MLPFQFSB�
KRJ?BOP��TFQE�WBOL�FK�QEB�JFAAIB
� B@>RPB�QEB�KRJ?BOP���>KA��>OB�QEB�P>JB�AFPQ>K@B�COLJ�WBOL��QEBV�
>OB�@>IIBA�LMMLPFQBs
�2EB�LMMLPFQB�LC���FP���>KA�QEB�LMMLPFQB�LC��FP���

-MMLPFQB�

2EB�opposite�LC�>�KRJ?BO�FP�QEB�KRJ?BO�QE>Q�FP�QEB�P>JB�AFPQ>K@B�COLJ�WBOL�LK�QEB�KRJ?BO�IFKB�?RQ�LK�QEB�
LMMLPFQB�PFAB�LC�WBOL
�

�$FDROB����FIIRPQO>QBP�QEB�ABCFKFQFLK
�

2EB�LMMLPFQB�LC���FP�
�

�53A>1���

1LJBQFJBP�FK�>IDB?O>�QEB�P>JB�PVJ?LI�E>P�AFCCBOBKQ�JB>KFKDP
�(RPQ�IFHB�PLJB�TLOAP�FK�#KDIFPE��QEB�
PMB@FCF@�JB>KFKD�?B@LJBP�@IB>O�?V�ILLHFKD�>Q�ELT�FQ�FP�RPBA
�7LR�E>SB�PBBK�QEB�PVJ?LI�glh�RPBA�FK�QEOBB�
AFCCBOBKQ�T>VP
�

��	 �(( %1(  8&75%'7�17)+)56���
�



 BQTBBK�QTL�KRJ?BOP��FQ�FKAF@>QBP�QEB�LMBO>QFLK�LC�?A.@>-/@5;:
�
5 B�OB>A� �>P�g���JFKRP��
h�

'K�COLKQ�LC�>�KRJ?BO��FQ�FKAF@>QBP�>�:13-@5B1�KRJ?BO
�
5 B�OB>A�l��>P�gKBD>QFSB�BFDEQ
h�

'K�COLKQ�LC�>�S>OF>?IB��FQ�FKAF@>QBP�QEB�;<<;?5@1
�5 B�OB>A� �>P�gQEB�LMMLPFQB�LC�
h�

&BOB�QEBOB�>OB�QTL�glh�PFDKP
�2EB�LKB�FK�QEB�M>OBKQEBPBP�QBIIP�RP�QEB�KRJ?BO�FP�
KBD>QFSB��
�2EB�LKB�LRQPFAB�QEB�M>OBKQEBPBP�QBIIP�RP�QL�Q>HB�QEB�;<<;?5@1�LC�l�
�
5 B�OB>A� �>P�gQEB�LMMLPFQB�LC�KBD>QFSB�QTL
h�

-MMLPFQB�,LQ>QFLK�

�JB>KP�QEB�LMMLPFQB�LC�QEB�KRJ?BO�- 
�

2EB�KLQ>QFLK��FP�OB>A�>P�gQEB�LMMLPFQB�LC�- 
h�

#6�+.*#���

$FKA��>��QEB�LMMLPFQB�LC���?��QEB�LMMLPFQB�LC��@�� 
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$LO�JRIQFMIF@>QFLK�LC�QTL�PFDKBA�KRJ?BOP��

Same signs Product Example 

2TL�MLPFQFSBP�
2TL�KBD>QFSBP�

.LPFQFSB�

.LPFQFSB�

Differ ent signs Product Example 

.LPFQFSB�:@ALQ�KBD>QFSB�
,BD>QFSB�:@ALQ�MLPFQFSB�

,BD>QFSB�
,BD>QFSB�
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Same signs Result 

2TL�MLPFQFSBP� .LPFQFSB�

2TL�KBD>QFSBP� .LPFQFSB�

'C�QEB�PFDKP�>OB�QEB�P>JB��QEB�OBPRIQ�FP�MLPFQFSB
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Differ ent signs Result 

.LPFQFSB�>KA�KBD>QFSB� ,BD>QFSB�

,BD>QFSB�>KA�MLPFQFSB� ,BD>QFSB�
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