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Estimating Square Root
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] *�"�!!6 *�)�3I '��(- �IJ. �6 #

���(-�� F� �- >}� >?s6 ?O� i�2��3!�� '6 �L4 >1 ?>E /-5
] (mL. 1

�− �− �− � � � �� > F�  L  �� − < F�  = G >

� � � � � �� �� �� �� �� ��  ��� < F�� L. �� > F�  =->
��	��	 FF w QB	 Q%," %d' ,������	 ��8��K��	 )" %QR %Q� ���y ���G =�−0> )�*i��	 b 

� � � � � �� �� �� �� �� ��  �� + Xi� − �Y� ≤ i� − � 0
− �− �− �− �− � � �   � >  + F� > − 4

� � � � �  � �   � ≥ XF� − �Y� ≥��− �
�� ≥ F� − � ≥ �− SD¤ C!"� /b�bH"� F O�� (mL. 5

 � �MRT �� g���M"� /T�)� �w"q26 ¥d g�5)"� O� '6L g�m. g���9 � �6(8!M6 w"q26 u wD�(J g���4 (¦. (���  $< *

 /T�M�� /T�)� �QREL /2��3!6 0!1� �Xg�5)"�L U�f�R" w�Ge�Y '���2�� (¦. P6 �r65R�1 >e" � �MRT � O�
�wD�(J oq26L (¦. oq26 *+ /2e
��

 ��� '- >D� � �6 w+�ME u �D3� �. 0c �AT5!"� U�ME u ��2�� �� 7��f §(" ��1 ¨�H"� /��(+ u  $$
�� ���2�� � �y�-539. 7��f 0bM� �¨�H"� ��© u ��2��

 �/"�M�� >s% /2��3!6 0!1� = G >
?0bM"� '- ¨�5!� �. 7��f �- 0c t539. O1 ()+ =->
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�A�M�	 ���A�	
Absolute Value

 ��7�7G )�*�H $ ���I�	
������" QR %Q� ���y ���G =0−$> )�*i��	 b

  �� = |F� − �|� $

  �� = �� + |� + F| 6

  �� + F = |� − F| �

   + F� = | + F�| #

   |� + F|  = |� − F�| 1

  � = |� + F�|  + |F − �| 0

�/DRM�� /
�D"� q6� 7�(8!9� �L� ;� �< y�1 ¨��)� (-. 4
  |� + F|  = G >  

 � + |F − �|  = - >  
:_��W�	 `	a.�	 �

�/�D�Db"� ��(-�� /-5
#6 �QRE �5e� /DRM6 /
�� '
j!� /2��3!6 0!1�  = G >  
   

�� /�"�8"� /-5
#
"� �QRE �5e� /DRM6 /
�� '
j!� /2��3!6 0!1�  =->  
   



$5

��	��	 FF w QB	 Q%," %d' ,�8��K�" QR %Q� ���y ���G =$6−5> )�*i��	 b
��− �− �− �− �− � � � � � ��    � < |� + 7| 5

��− ��− ��− �− �− � � � �� �� ��    �� ≤ |� − K| $<
��− �− �− �− �− � � � � � ��    � >  � + |� − t�| $$

�− �− �− � � �
   � ≥ |� + ªf�|� $6

�/2��3!�� SD¤ C!"� F /b�bH"� ��(-�� (mL. , ≥ |� − F| /2��3!�� >E �L� :JAM8�	 2kW��	 $�
 
 

  :5f � − F = |� − F| /"��)�� o5RE (E. :����" )" *���Fv	 $#
� =->  �− = G >   
� = � >  � =]�>   
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 ��\�\�+ )�*�H - ���I�	
�|�;��( )" }A{ %d' ,�����" QR %Q� ���y ���G =#−$> )�*i��	 b

  � = � + | − 7�| $
�− = |� + 7�| 6

   � − 4� = |� − 4�| �
  � + o = | + o�| #

��	��	 FF w QB	 Q%," %d' ,�8��K�" QR %Q� ���y ���G =�−1> )�*i��	 b
 �− ≤ |� + U�|               1

 �� ≤ |� − K�|� 0

 � > � +  � − F
�    4

 �� ≥ �� + |� − 7�| �
�� �

�/"��)6 >1 >E /-5
] (mL. 5
� = |� + F�|  + |F − �| =->   |� + F|  = |� − F�| = G >  

� + 7� = |� + 7�| =�>    − K� = |� − K�| =]�>  
  :Cf � − F� = |� − F�| /"��)�� >E /-5
] $<

X∞ + , �
� Y =->  X∞ + , �

�{ = G >  
z �

� , ∞ −Y =�>   X �
� , ∞ −Y =]�>  

  :5f � >  F − �
�   /2��3!�� >E $$

 >  − = G >   >  F− > F > ��− =->  ��
�� > F > �− = � >  �� > F >  =]�>  
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�A�M�	 ���A�	 ��	�
Absolute Value Function

 ��7�7G )�*�H $ ���I�	
��x�/��; �
�7*	 d' ,��	� Qk� d�Z `��� sz =�−$> )�*i��	 b 

|� − F| = K $

� − |F�| = K 6

| + F�|− = K �
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��x�/��; �
�7*	 d' ,�A�M�	 ���A�	 \"* C	�@�7	 ~�� ��	� QR h�R	 =1 ,#> q8�!���	 b
|� + F�| = K 1

 
|� + F| = K #

F
K

F
K  

:O� �P ��	� QR ~��; w `	��	 �!B	 nF	 =5 − 0> )�*i��	 b
   |� − F�| = K 4    � − |F�| = K 0

  |�� + F�| = K 5    |� − F|� = K �

�−�− �− �−
�−
�−
�−

�
�

�

X

V� � � � �−�− �− �−
�−
�−
�−

� � � �

�
�

�

X

V

�
�

X

V
�−
�−
�−

� � � ��− �− �− �− �− �− �− �−

�
�
�

X

V�−
�−
�−

� � � �

= G >=->

=]�>= � >
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  :Cf ��a�. O9�"� �QRs
� C!"�  /"�("�  :����" )" *���Fv	 $<

� + |� − F�| = K  = G >  
� − |� − F| = K  =->  

�

�−
�

� ��−
�−
�−

X

V  � + |� − F| = K  =]�>  
� − |� − F�| = K  = � >  

���	� QR d7*	� s�!�	 ��	� C�@�7	 =$0 − $$> )�*i��	 b
|� + F| = K $6 |� − F| = K $$

| F | − � = K $#  � − |F| = K $�

  

� − |� + F| = K $0   |� −F| − = K $1

  



6#

 ��\�\�+ )�*�H - ���I�	
��x�/��; �
�7*	 d' ,��	� Qk� d�Z `��� sz =� − $> )�*i��	 b

|F| �
� + |F�| = K � � + |F�|− = K 6 |� − F�| = K $

��x�/��; �
�7*	 d' ,�A�M�	 ���A�	 \"* C	�@�7	 ~�� ��	� QR h�R	 =1 ,#> q8�!���	 b
� − |� + F�| = K 1 | − F|− = K #

  
  

�C2�M"� �5b�� P6 |� − F�| = K PI�D� (« ¨�1 ¬� 0
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:/"�("� ���+ O9��L ,U�bMa��L Pm��� /"�� 7(8!9� 4
�� − |F| = K

 �x�/��; d7*	 d' ,� t�" q8'v	 �G �G* �G JA�G r/G w |�| = E ��	��� -��./	 QR �N =5 ,�> q8�!���	 b
���	��	

� + | − F| = K 5 |� − F| = K �

�N��3"� O9�"� �QRs
� /"�� 0!1� $<

�|�| = E ��	��� � t;��./	 ~�k+ ��	� h�R	 ���; d7* Qk� =$6 ,$$> q8�!���	 b

��−

�

ªf

X

V|�| = E

 $6
�

� �ªf

X

V

|�| = E  $$

X

V

�

��−−�−�−�−�−
�−
�−

� � � 

��



��

�� ��� 	
�� �� ��� �� ���� ��� �� |�| = � ����� ��!"� #$ %& '() ,(*+ 	
-./0� 1
  � − |�| = � (*
  |� + �| = � ()

:���	
� ���� ������� ������ ���� ������ ���� (2
�

��− �−
�−
�−
�−

�− �− �− �− � � � �

�
�

 

 

  !"� ,#$ �M	&��� �'��� (�� ) ���* -. /� �0 1 (�
� + |�| = � ' � +  

|� − �| = � '�+  
� + |� − �| = � '34+  

|� + �| = � ' 5 +  

:23� + |�| = � 45 � − |� + �| = � 6 728 -9�� ;�<>�)� :5��0� 6� ��708� (9 *
!�?@A� B�5 C��DE � ,F����� B�5 F�G�DE '�+  !B�HA� B�5 C��DE � ,F����� B�5 F�G�DE " � $  
!�?@A� B�5 C��DE � ,I�>��� B�5 F�G�DE ' 5 +  !B�HA� B�5 C��DE � ,I�>��� B�5 F�G�DE "34$  

 ������ JKL �?@A� 45 MG�DEE M���� 45 C��DE � N��<>�� OG |� − �| = � ������ P��Q�� O@(�� (< *
  :�3 �R�&��

� − |� − �| = � '�+  � − |� + �| = � " � $  
� + |� − �| = � ' 5 +  � + |� + �| = � "34$  
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q��MF q�����" C�D/ Q�
Solving a System of Two Linear Equations

 ��7�7G )�*�H $ ���I�	
�|�;��( )" }A{ ��x�/��; C�D/ QR Q� ���y ���G =� −$> )�*i��	 b

 = K + F�
� = K − F. � � − F = K

� + F�− = K. 6 � = F
� − F = K. $

 = K + F�
  = K + F� 

F
K

� = K − F
F
K

� − F = K
� − F = K 

F
K

� + F�− = K
F
K

� − F = K 
F
K
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�v CG `��B	 )" J&��v �� C�D8�� ~�R ~( � %�� %d' C�D/ QR ~��; d7*	 =1 ,#> q8�!���	 b 
� + F�− = K

�� = K� + F��. 1 � − F� = K
� + F� = K. #

�� = K� + F��
F
K

 
� + F�− = K

F
K

 
 

� + F� = K
F
K

  
� − F� = K

F
K

  :5f � − F� = K
� − F = K. 7�¯2"� >E >?s
� ��"� N��3"� O9�"� 0

�

� �

�

�
�

��−
�−

�−

X

V

  =-> �
�

�
�

�−
�−�− �

X

V

 = G >

X

V$−$− $ 6 � # 1
$
6
�
#
1

6−�−#−1−
6−
�−
#−

 =�> X

V$−$− $ 6 � # 1
$
6

6−�−#−1−
6−
�−
#−

  =]�>
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��oB	 �A�!I � t"�@�." O� �P C�D/ QR Q� ���G =� ,4> q8�!���	 b

� = U + ��
� = U − ��.

 � ��− = i� − k
� = i� + k�.

 4

�������	 �A�!I � t"�@�." C�D/ QR Q� ���y ���G =$< ,5> q8�!���	 b

� − K� = F
� − F� = K�. $<  �� = U + ªm

� = U − ªm�. 5



�<

�QB	 ���y ���� Qu��	 �^	!+ J��	 QB	 �A�!I nF	 ,O� �P C�D/ Qk� =$� −$$> )�*i��	 b

   = K − F�
� + F� = K. $$

  � = K� − F�
�− = K − F�. $6

  � + F� = K
 − F = K. $�

 >H� ��"� O�D!M�� >�6 � �
� 5f >J�� /MD2+ U /MD2"� >H� ��"� O�D!M�� >�6 ��1 �ld : %M����	  $# *

�U /MD2"� i����(Ed (mL. �� 5f X� ,�−Y ªm /MD2"�+ U /MD2"�
  
  

 '6 ��-5a k�2f �g���9 ����d >1 �5D� �*����d /M° P6 `"q� /RE�+ 7��DR" ��3"�I �� FM± :�[N	�"  $1
 U�M"� >D2" t5a >1 '6 i����M"� �(- �6 �(-�D6 /)3M+ i����9L (-�D6 /M
8+ i����9 :i����M"�

?*����£�L
 
 

 F���L XFY �q�R�M"� F��D"�+ g���}� i�m�� *+ �� + F � = � /"��)�� F+�� : %M����	 $0 *
?Cf �6 ,U�c£� /"�E u ?*9��D"�+ �QMGa Cf g���E /m�� k�2f >f �X�Y |��¢�QT

  
  



�$

 ��\�\�+ )�*�H - ���I�	
 ��x�/��; C�D/ QR Q� ���y ���G =� −$> )�*i��	 b

� = � − K� + F
 = K − F�.

 � � + F �� = K
 + F− = K.

 6 � = K + F
� = F − K.

 $

�v CG `��B	 )" J&��v �� C�D8�� ~�R ~( � %�� d' �C�D/ QR ~��; d7*	 =1 ,#> q8�!���	 b
 = K + F�

�� = K� + F�.
 1 � + F� = K

� = K� − F�.
 #

��oB	 �A�!I � t"�@�." O� �P C�D/ QR Q� ���y ���G =4 ,0> q8�!���	 b
K− = �� − F

� = K − F. 4  � = K� + F�
� = K� + F�. 0



*�

�>-?�0� ��-.I � ���A0"� B- �C D�E� #$ #F ��?/G �4�� 'H ,<+ 	
-./0� 1
��− = � + I
S = �� − I�. H  ST = ;�� + .

�� − ;T = .. <

�B- �C D�E� #$ #F ��?/G �4�� '(( ,(I+ 	
-./0� 1

 �� = ��
� + �

�  = � + ��. (I

U = � + � �
�U = �� − ��. ((

 !V(WA� X*�Y� ��E�Z�� ���[ /�0 FH °�# X*�Y� ���EZ�� V�D5 ���[ ��Z� ��E�Z�� O\�[ ]��0 1 :�J�
K  (�
  !M��E�Z�� MG�3 ^��[ �_E.

 �H�	��� �Ì�&�* ��E ��0�0A� �H�	��� �Ì�&�* �� C�[�MQ�� I�a@. b�QG !�a	0 �## cd� ef0 g>��  (* *
 �0E ��0�0A� �H�	
� *�H �0 !�Ì�&�* � ��# �H�Q
� (��9��� h�	� b�Q
� ���	L �ì��0 ef
� J�� �j5 !��[�Q��

  ?��[�Q�� �H�	
� *�H

 ;A� (�H lQm� ,C�2&@ X�H �a� !Xnop �&��E ,�0̀�H �S q(�H �̀&�� �0̀�H �S Jr� q(�H �_I V��  ()
?�&�s� t�Y� (�a�� �0 !�&�)� (�H 6��0. �us�� ��̀E�>0 lQm� v�9� ,wx(�H y2�z
 ��̀E�>0

 

 gL*E 6�0 F0 N���� �{ �� �|. gL* �j5 !J�M�@ w�	��m� ���3 h�}� -I�R Z�(0 45 ��LE �|. N_2G  (2 *
 ~�?�  g\�Q��  O���H  �(H  !�Ì�&�*  ��  ���	�  ����  ���3  h��  J�a�M�>�  N����  �{  �

�  ��L
 �|. F0 �� g0 J�� -9�� b�Q
� �_E. !N���� �{ �

� ��L gL*E N���� �{ �
� �|. gL�L ,n���* � (a>��

!��LE
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��	� 23�" b ��/�,�	 ��*��	 )" �v���" Q�
Solving Quadratic Equations in One Variable

 ��7�7G )�*�H $ ���I�	
  ? ��6�1 � �)+�6 º�" ;� �< A3)� �. $

��� + U�� + �U� =->  �� + i�� − �i = G >  
��� + 7��� − �7�� X � Y  �� + 7�� − �7� =]�>  

 �( �;���	 - %!Z �*���	 �8 �s;!�	 `iR( �A�!I � t"�@�." �����" QR Q� ���y ���G ,=1 − 6> )�*i��	 b
����	 )" X\� -!ZG

  �� = U� + �U 6
  �� = F�� − �F �

  � = � + k�� + �k #
   = L� + �L 1

�759��� �l5
2"� /E�M6 ?*3� � y�@m � �A3)� 0!1� X G Y 0
 

F F

F

�
�

 �/)+�6 g(EL �� �L�M� 759��� �l5
2"� /E�M6 |a�1 �ld =->  
�P+��� o\1h+ F ��c£ /�)�+�� /"��)6 0!1�T   

  
�P+��� o\1h+ � = � − F�� + �F >¤ ¨�1 ���64 (E� ¬� :��%�z��!�	 b �;��k�	 4

  



�#

:O� �P �����" Qk� =$$ −�> )�*i��	 b
�Δ \����	 ���Z ���G  = G >

���A�A� 2L CG ��A�A� *�o�	 �/�R ~( � %�� =->
� =  − F� − �F 5                        

 
 

�� − F� = �F $$                       
 
 

� =  + 7� + �7 �

 
 

�− = K� + �K� $<
 
 

:O� �P �����" QR Q� ���y ���G =$5−$6> )�*i��	 b
� = � − F + �F� $�                       

 
 

� = X� − 7�Y 7 $1                       
 
 

� = � − U + �U− $4                      
 
 

 �
� − F  = � − F 

�  $5                      
 
 

� = � + F� − �F $6
 
 

7� = �7 $#
 
 

� − 7� = �7 $0
 
 

�
� = F + �F� $�

 
 



�1

� = k �
 −F k + �F /"��)�� ���m '6 ��m >1 �5e� ��b+ k /
�� (mL. 6<

   ���»" ��"� F5e)��

    �� \^_ `��aL � \Q-5
] '��(- (mL. 6$
 

� = �� + F� + �F :/"��)�� ���m U_ `��aL t5
] (mL. /"��)�� >E �L(+ 66

:�f���m �5e� /�)�+�� /"��)6 0!1� 6�
   �− ,� = G >

   �
� ,� =->

 �X��e6 ��mY �−
�  =]�>

 �/�D�DE �L�m �$ |M�" ,� = � + F U + �F� :/"��)�� >)« C!"� U O�� /-5
] (mL. 6#
 

7 ,o  �f���m ,� =  + F� + �F�− /"��)�� 'e!" 61
:�f���m �5e� /�)�+�� /"��)6 0!1�

  7� ,o� = G >

  � + 7 ,� + o =->
:/
�� (mL. , 7 , o �f���m � =� + F + �F�− :/"��)�� 'e!" 60 *

 � �7 + �o = G >

  � X� − 7�Y X� − o�Y  =->



�0

 ��\�\�+ )�*�H - ���I�	
���" )" X\� -!ZG �( �;���	 - %!Z ,�*���	 �8 �s;!�	 `iR( �A�!I � t"�@�." �����" QR %Q�G =�−$> )�*i��	 b

  � = 7� + �7 $
  ��� = ��� + �� 6

  � = �� + ªm�� − �ªm �
w)R� o5I 0)e� /�bMM"� /E�M�� �L�M� ��a�. 0)e�� w3�" /�bMM"� /E�M�� �. ��T� :�7�89	  # *

�i�(EL �
  �0)e�� w3�" /�bMM"� /E�M�� ?*3� � �A3)� 0!1�  = G >  

�0)e��L 0)e�� w3  '6 >e" /�bMM"� /E�M�� *+ F+�� /"��)6 0!1�  =->  

  �0)e�� w3  ��)+. ��c£ XUY u /"��)�� >E  =]�>  

?;� �< /"��)6 >1 u /GR!8�� �L�p� �(- �6 1
 � = � − F� − �F = G >  

 � = �X� − FY =->  
 � − = k� + �k =]�>  

:O� �P �����" Qk� =� − 0> )�*i��	 b
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Ratio and Proportion
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Inverse Variation
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Proportions and Similar Triangles
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Mathematical Patterns and Sequences
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 :�� �− = �� , � + � − ��− = �� � '()��*-.� �/�0�1
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Arithmetic Sequence

 ������ ����� $ ��!"#��
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  "��� ,�� ,$ ,� ,�# �
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�� 2
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Geometric Sequence
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