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Chapter R: Basic Algebraic Operations  
 
R-1 Algebra and Real Numbers 

Ø The Set of Real Numbers: 

 
 

Ø The Real Number Line: 
 

 
 

Ø Addition and Multiplication of Real Numbers: 

 
Ex. Perform the indicated operations: 

A. !" +
#
$ =	

(!)($)'(")(#)
(")($) = $'!(

!$ = )"
!$ 

 
B. !" +

!
$ = 

 
C. "* +

*
" = 

 

Ie

45 ohm E
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D. (" ∙

$
* =

(()($)
(")(*) =

*+
!) =

!+
" 			%&'()*&	

,-.,∙0-
01.,.3 =

0-
3  

 
E. )" .

*
4 = 

 
F. ,− "

$. ,−
$
". = 

 
 

Ø Further Operations and Properties 
 

§ Basic Properties of The Set of Real Numbers: 
Addition Properties & Multiplication Properties: These operations are 
• Commutative (+):   / + 0 = 0 + /          1/.		 ") +

$
4 =

$
4 +

"
) 

Commutative (.):   /0 = 0/                     1/.		 ") .
$
4 =

$
4 .

"
) 

 
• Associative (+): (/ + 0) + 4 = / + (0 + 4)       1/.		 ") + ,

$
4 +

5
*. = ,") +

$
4. +

5
* 

Associative (.): (/. 0). 4 = /. (0. 4)                      1/.		 ") . ,
$
4 .

5
*. = ,") .

$
4. .

5
* 

 
• 5		67	89	8::6;6<1	6:19;6;0	(+):			5 + / = / + 5 = /    1/.		5 + $

) =
$
) + 5 =

$
) =

>		67	8	?@A;6BA6C;6<1	6:19;6;0	(. ): >. / = /. > = /       1/. >. $) =
$
) . > =

$
) 

 
• Additive inverse (+):    

DEF	18CG			H		69	I, −H		6;7		(KKLMLN&	LON&P*&			  
; ;G8;	67  / + (−/) = (−/) + / = 5          
1/.		 $* 		6;7	8::6;6<1	69<1F71 −

$
*          ;;G8;	67	

$
* + ,−

$
*. =

$
* −

$
* = 5  

            
           Multiplicative inverse (.): 
 DEF	18CG			H		69	I, / ≠ 5, H60 = 0

7 			67	6;7	?@A;6BA6C8;6<1	69<1F71			 
; ;G8;	67	//6! = /6!/ = >	  
1/.		 $* 			6;7	8	?@A;6BA6C8;6<1	69<1F71	(

$
*)
6! = *

$          ; ;G8;	67	
$
* .

*
$ =

$.*
*.$ =

)+
)+ = > 

!".		(− !"
# )

$! = − #
!"  

 
• Distributive:   /(0 + 4) = /0 + /4 

																																										(/ + 0)4 = /4 + 04  
 
Ex. Which real number property justifies the indicated statement? 

A. (S/)0 = S(/0)									……………………. 
B. 8(U + C) = 8U + 8C									 ……………… 
C. 8(U + C) = (U + C)8								 ……………… S
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D. (V/ + W0) + X0 = V/ + (W0 + X0)								……………. 
E. (/ + 0)(8 + U) = (/ + 0)8 + (/ + 0)U									 …………………. 
F. YD				8 + U = 5				, ;G19	U = −8																								 …………………. 

   
Ex. Perform the indicated operations: 

A. >55 ÷ 5 = [LNL*L\O	%]	0	O&N&P	(__\`&K 
B. !) +

!
4 = 

C. (5 −
*
$ = 

D. ,− !
!+. .

"
( = 

E. 5 ÷ 5 = 
F. *4 ÷ ,W −

#
). = 

G. −(a6! + W) = 
H. ,"(.

6!
+ V6! = (

" +
!
) =

(()())'(")(!)
(")()) = !#'"

# = !5
#  

I. ,−b + 5
).
6!
= ,6#! +

5
).
6!
= ,(6#)())'(!)(5)(!)()) .

6!
= ,6!)'5) .

6!
= ,6") .

6!
= )

6" 

 
 
 
 
 
 
 
 
 
 
 
 

as

S 5
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R-2 Exponents and Radicals  
Ø Integer Exponents: 

 
Ex. 

A.  V$ = V. V. V. V. V = WV 
B. )$% = !

".! =
!

"."." =
!
%'% 

C. *+( = , 
 
Ex. Write using positive exponents or decimals: 

A. (-%.))( = , 
B. "$* = !

+" 

C. ,/$% = !
!(! =

!
(!()(!()(!() =

!
!((( = /. //, 

D. +#!
.#$ =

+#!
! . !

.#$ =
!
+! .

.$
! =

!(.$)
(+!)(!) =

.$
+! 

 
Ex. Simplify using exponents properties, and express answer using positive exponents only? 
 

A. cW8$d(V86") = (W. V)c8$86"d = b8$'(6") = b8$6" = b8) 
 

B. (*0$%1))$) = *(!)($))0($%)($))1())($)) = *$)0/1$' = !
)%

0&
!

!
1' =

!
).)

0&
1' =

!
'
0&
1' =

0&
'1' 

 
C. #8

!"

(8!# =
#
( .

8!"
8!# =

".)
*.) . /

6)6(6$) = "
* . /

6)'$ = "
*/

" = "
* .

8$
! =

"8$
*  

 
D. −23% − (−23)% = −23% − (−2)%3% 
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	= −23% − (−2)(−2)(−2)3%																																												 
                                         	= −23% − (+,5)(−2)3% 
                                          = −23% − (−52)3% 
                                          = −23% + 523% 
                                          = +5/3% 
Ex. evaluate each expression. If the answer is not an integer, write it in fraction form: 

A. W4 = 
B. ,!).

(
= 

C. b6" = 
D. (−X)* = 
E. (−S)6) = 
F. −>5 = 

 
Ø Roots of Real Numbers: 

 
Theorem: Number of Real nth Roots of a Real Number b 
Let n be a natural number and b a real number: 

1. U > 5:	fg	O	L*	&N&O, Mℎ&O	%	ℎ(*	M`\	P&(_	OMℎ	P\\M*, &('ℎ	Mℎ&	O&i(MLN&	\g	Mℎ&	\Mℎ&P; 
            Ex. √k = ±W 

                       fg	O	L*	\KK, Mℎ&O	%	ℎ(*	\O&	P&(_	OMℎ	P\\M.  Ex. √m$ = V 
 

2. fg	U = 5:		0	L*	Mℎ&	\O_]	OMℎ	P\\M	\g	% = 0.             Ex. √5 = 5 
                                                                                                 Ex. √5$ = 5 
 

3. fg	U < 5: fg	O	L*	&N&O, Mℎ&O	%	ℎ(*	O\	P&(_	OMℎ	P\\M; 
                             Ex. √−k = @9:1D691:	(9E;	8	F18A	9@?U1F) 
                            fg	O	L*	\KK, Mℎ&O	%	ℎ(*	\O&	P&(_	OMℎ	P\\M. 
                            Ex. √−m$ = −V 

 
Ø Rational Exponents and Radicals: 

Ex. Evaluate each expression: 
A. U

%
& = √U&  

 
B. k

%
" = √k = W 

 

3 3332187

To
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C. √>V> = >V>
%
" = >> 

 
D. (−>b)

%
' = √−>b' = @9:1D691:	(9E;	8	F18A	9@?U1F) 

 
E. √−>VX$ = (−>VX)

%
$ = −X 

 
F. (VS)

%
$ = √VS$ = W 

G. √WV# = WV
%
# = V  

___________________________________________________________________________ 
Ex. Change to radical form: 
A. (>55)

%
" = √>55 = >5 

B. (WV)
%
# = 

 
Ex. Change to rational exponent form: 
A. √Wb> = (Wb>)

%
" = >k 

B. √/)$ + o0)$ = (/))
%
$ + (0))

%
$ = /

"
$ + 0

"
$ 

C. a/o0"# = a/(0")
%
# = a/0

$
# 

 
Ex. Simplify and express answers using positive exponents only? 

A. m
"
$ = ,m

%
$.
)
= c√m$ d) = V) = V. V = a 

 
B. √W!)' = (W!))

%
' = W

%".%
%.' = W

%"
' = W" = W. W. W = k. W = VS 

 

52 2
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C. cW√/$ dcV√/d = ,W/
%
$. ,V/

%
". = (W. V)/

%
$'

%
" = b/

(%)(")+($)(%)
($)(") = b/

"+$
, = b/

#
,  

 

D. p*8
%
$

8
%
"
q
%
"
= *%.

%
"8

%
$.
%
"

8
%
".
%
"
= √*8

%
,

8
%
'
= V/

%
,6

%
' = V/

(%)(')!(,)(%)
(,)(') = V/

'!,
"' = V/

!"
"' = V/

(!")(%)
(")(%") = V/

!%
%" =

V. !
8
%
%"
= )

8
%
%"

 

 
Ø Simplifying Radicals: 

 
Ex. Write in simplified radical form: 

A. o>b?*0( = (>b?*0()
%
" = >b!.

%
"?*.%"0(.

%
" = >b

%
"?

'
"0

-
" = √>b?)0* = a?)0* 

 

B. o>V/$0) = c>V/$0)d
%
" 

                               = >V
%
"/

#
"0

"
" 

                               = (W. a)
%
"	/)/

%
"	0 

                               = 0W
%
"a

%
"	/)	√/ 

                               = 0√W√a	/)	√/ 
                               = V/)0√W/ 
 

C. o>b/*0), = (>b/*0))
%
, 

                  = >b
%
,/

'
,0

"
, 

                  = (a))
%
,/

"
$0

%
$ 

                  = a
"
,(/))

%
$o0$  

                  = a
%
$	√/)	$ o0$  

                  = √a$ 	√/)$ 	o0$ = oa/)0$   
 

D. /	oW#/40!!# 	= /	(W#/40!!)
%
# 

                       = /	(SVk)
%
#(/4)

%
#(0!!)

%
# 
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                        = /	(VaW. W)

%
#	/

.
#0

%%
#  

                        = /	/
.
#	VaW

%
#	W

%
#	0)0

%
# 

                        = /!'
.
#	√VaW# 	√W# 	0)	o0#  

                        = /
#+.
# 	. W	. 0)	oW0#  

                        = 	W	/
%"
# 	0)	oW0#  

                        = W	/)	/
"
#	0)	oW0#  

                        = W	/)0)	(/))
%
#	oW0#  

                       = W	/)	0)	√/)# 	oW0#  
                       = W	/)	0)	oW	/)	0#  
 

E. #
√)8 =

#
√)8 .

√)8
√)8 =

#√)8
:√)8;"

= #√)8
)8 = "√)8

8  

 
F. !)<

"

=#< =
!)<"
=#< .

=#<
=#< =

!)<"

:=#<;"
= !)<"

#< = (#.))(<.<)
#< = V0 

 

G. r(8'
<

$ = ,(8'< .
%
$ = (

%
$:8';

%
$

<
%
$

= √($ 8
'
$<

"
$

< = )88
%
$:<";

%
$

< = )8	 √8$ 	 =<"$

< = )8	 =8<"$

<  

 
H. −√>Vm = −(>Vm)

%
" = −(>b. m)

%
" = −(>b)

%
"(m)

%
" = −√>b	(a. V)

%
" = −a(a)

%
"(V)

%
" =

−a√a	√V = −a. V. √V = −m√V 
 

I. √VS − X√W = (VS)
%
" − X√W = (k. W)

%
" − X√W = (k)

%
"(W)

%
" − X√W = √k√W − X√W =

W√W − X√W = (W − X)√W = −V√W 
 
Ex. Simplify and express answer using positive exponents only: 

A. /$/6) = 
 

B. (V0)(W0))(X0*) = 
 

C. (8)U")$ = 
 

D. @
%
$	@

#
$ = 

 

E. , ?'
58!".

6%" = ?'(!
%
")

5!
%
"	8(!")(!

%
")
= 5

%
"	?!

'
"

8!
"
"
= √5	?!"

8!% = "8
?" 

 
 

5 2 3

23.54121 30 7
925b a b's

6 4 42
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R-3 Polynomials: Basic Operations and Factoring 
Ø Polynomials: 

Ex. Which of the following are polynomials? 
A. /) − W/ + V					 …sEA09E?68A… 
B. /* + √V				…sEA09E?68A… 
C. V/ + X − !

8 					…tE9sEA09E?68A… 
D. √/" − a/ + >					…tE9sEA09E?68A… 

 
Ex. Given the following polynomials what is the degree of the first term, second term, third 
term, and the whole polynomial: 

A.   V/" − /# + S    
The degree of the first term= W 
The degree of the second term= b 
The degree of the third term= 5 
The degree of the whole polynomial= b 
 

B. /"0) + V/)0 + > 
The degree of the first term= X 
The degree of the second term= W 
The degree of the third term= 5 
The degree of the whole polynomial= X 

 
Ex. Is the algebraic expression a polynomial? If so, give its degree. 
A. a − /) 		…………………………… 
B. /$ − a/) + b6) 		………………………… .. 
C. /* + W/ − √X		…………………… 
D. W/* − V/6! − >5		 ………………………… 

 
Ø Addition and Subtraction 
§ Adding polynomials: 

Ex. Add: /* − W/" + /),    −/" − V/) + W/ ,   and   W/) − a/ − X 
Solution: 
Vertically:    /* − W/" + /) 
                            −/" − V/) + W/ 
                                        W/) − a/ − X 
                    _______________________ 
                    /* − a/" + V/) − / − X 
 
Horizontally: 
 (/* − W/" + /)) + (−/" − V/) + W/) + (W/) − a/ − X) 
 = /* − W/" + /) − /" − V/) + W/ + W/) − a/ − X 
 = /* + (−W − >)/" + (> − V + W)/) + (W − a)/ − X 
 = /* − a/" + V/) − / − X 
 

POYnp f4 in If É

ftp8gihimY Is
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§ Subtracting polynomials: 
Ex. Subtract:   a/) − W/ + X					DFE?					/) − m 
Solution: 
Horizontally:   (/) − m) − (a/) − W/ + X) = /) − m − a/) + W/ − X 
                                                                        = (> − a)/) + W/ + (−m − X) 
                                                                        = −W/) + W/ − >W 

Ø Multiplication 
§ Multiplying polynomials: 

Ex. Multiply: 
A.               (V/ − W)(W/) − V/ + W) 

Solution:       = V/(W/) − V/ + W) − W(W/) − V/ + W) 
                      = V/(W/)) + V/(−V/) + V/(W) − W(W/)) − W(−V/) − W(W) 
                      = b/" − a/) + b/ − k/) + b/ − k 
                      = b/" + (−a − k)/) + (b + b)/ − k 
                      = b/" − >W/) + >V/ − k 
 

B. (8 − U)(8) + 8U + U)) = 	………………… 
Ex. Perform the indicated operations and simplify 

C. (a/ − 0)) = (a/ − 0)(a/ − 0)												uF															(a/ − 0)) = (a/)) − V(a/)(0) + 0) 
                  = a/(a/ − 0) − 0(a/ − 0) 																																							= a)/) − m/0 + 0) 

                              = a/(a/) + a/(−0) − 0(a/) − 0(−0) 																		= >b/) − m/0 + 0) 
                             = >b/) − a/0 − a/0 + 0) 
                             = >b/) − m/0 + 0) 
 

D. (X0 − >)(W − V0) = 	……………………… .. 
 

E. V0 − W0[a − V(0 − >)] = V0 − W0[a − V0 + V] 
                                                     = V0 − W0[b − V0] 
                                                      = V0 − W0(b) − W0(−V0) 
                                                      = V0 − >m0 + b0) 
                                                       = −>b0 + b0) 

F. V(/ − >) + W(V/ − W) − (a/ − X) = 		……………………. 
 
Ex. Remove Parenthesis and combine like terms: 
A. V(W/) − V/ + X) + (/) + W/ − S) = V(W/)) + V(−V/) + V(X) + /) + W/ − S 
                                                                 = b/) − a/ + >5 + /) + W/ − S 
                                                                 = (b + >)/) + (−a + W)/ + (>5 − S) 
                                                                 = S/) − / + W 

 
Ø Factoring: 

Ex. >W = >W. >															(BF6?1	9@?U1F) 
      W5 = b. X = V. W. X		(CE?BE76;1	9@?U1F) 
 
      /) − a = (/ − V)(/ + V)									tE;	BF6?1	 
       /) − V = sF6?1 U1C8@71	6;	C89@;	U1	xF6;;19	87	8	BFE:@C;	ED	;xE	BEA09E?68A7 



B a b a tab b of so's
i.ae

m b

a a ab b bortab bit

a ax box abl b
m b

D 154 1713 24

54 3 29 1 3 29

159 7092
3 24

roy 174 3

F 22 1 312 3 4 5

2 2 16 91 4 5

8 11 UX 5

UX 6
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§ Factoring out common factors: 
Ex. Factor out, relative to the integers, all factors common to all terms: 

A. V/"0 − m/)0) − b/0" = V/0(/) − a/0 − W0)) 
B. b/* − m/" − V/) =		………………………………. 
C. /)0 + V/0) + /)0) =		……………………………. 
D. V/(W/ − V) − S(W/ − V) = (W/ − V)(V/ − S) 
E. Vx(0 − V4) − /(0 − V4) = 		………………… 

 
§ Factoring by grouping: 

Ex. Factor completely, relative to the integers, by grouping: 
A. W/) − b/ + a/ − m = (W/) − b/) + (a/ − m) 

                                              = W/(/ − V) + a(/ − V) 
                                              = (/ − V)(W/ + a) 
 

B. x0 +x4 − V/0 − V/4 = 	……………………. 
 

C. /) + a/ + / + a = (/) + /) + (a/ + a) 
                                   = /(/ + >) + a(/ + >) 
                                   = (/ + >)(/ + a) 
 
D. W8) − >V8U − V8U + mU) = (W8) − >V8U) + (−V8U + mU)) 
                                                    = W8(8 − aU) + VU(−8 + aU) 
                                                    = W8(8 − aU) − VU(8 − aU) 
                                                    = (8 − aU)(W8 − VU) 
E. m8C + WU: − bUC − a8: = 	………………………………………. 

 
Ex. Factor completely, relative to the integers: 

A. /) − /0 + W/0 − W0) = (/) − /0) + (W/0 − W0)) 
                                                  = /(/ − 0) + W0(/ − 0) 
                                                  = (/ − 0)(/ + W0) 
 

§ Factoring second (2ed) degree polynomials: 
Ex. Factor each polynomial, if possible, using integer coefficients: 

A. 2H1 + 3H] − 2]1 = (V/ − 0)(/ + V0)						 
                {G1C|:								(V/ − 0)(/ + V0) = V/(/ + V0) − 0(/ + V0) 
                                                                    = V/) + a/0 − /0 − V0) 
                                                                    = 2H1 + 3H] − 2]1	  
 

B. 6H1 + 5H] − 4]1 = (W/ + a0)(V/ − >0) 
            {G1C|:										(W/ + a0)(V/ − 0) = W/(V/ − 0) + a0(V/ − 0) 
                                                                 = b/) − W/0 + m/0 − a0) 
                                                                 = 6H1 + 5H] − 4]1	 

 
C. H1 − 3H + 4 = (/ − V)(/ − V)			{G1C|: (/ − V)(/ − V) = /(/ − V) − V(/ − V) 

                                                                                                           = /) − V/ − V/ + a 

2 2 3 2 4 1
Y x 2y xy
y 22 2W x

WLY 2 2 9 2 2 W 2x

49 36712C d
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                                                                                                            = H1 − 4H + 4					 × 
H1 − 3H + 4 = (/ − a)(/ − >)			{G1C|: (/ − a)(/ − >) = /(/ − >) − a(/ − >)  
                                                                                               = /) − / − a/ + a 
                                                                                                = H1 − 5H + 4			 × 
∴ 	H1 − 3H + 4			L*	O\M	g('M\P(%_&.  
Ex. Factor completely, relative to the integers. If a polynomial is prime relative to the integers, 
say so. 

A. 2H1 + H − 3 = (V/ + W)(/ − >)			{G1C|:	(V/ + W)(/ − >) = V/(/ − >) + W(/ − >) 
                                                                                                                = V/) − V/ + W/ − W 
                                                                                                                 = 2H1 + H − 3 
 

B. /) + X/0 − >a0) =			………………………. 
 

C. b?) −?9− >V9) =				……………………. 
 

§ Factoring by using special factoring formulas: 

Ex. Factor completely relative to the integers: 
A. /) + b/0 + k0) = /) + V(/)(W0) + k0) = (/ + W0)) 
B. /) − b/0 + k0) = /) − V(/)(W0) + k0) = (/ − W0)) 
C. k/) − a0) = (W/ − V0)(W/ − V0) 
D. /" − 0" = (/ − 0)(/) + /0 + 0)) 
E. ?" + 9" = (?+ 9)(?) −?9+ 9)) 

 
Ex. Factor completely, relative to the integers. If a polynomial is prime relative to the integers, 
say so. 

A. >b/) − VX = 		………………. 
B. m?" − > = V"?" − > = (V?− >)((V?)) + V?(>) + >)) 
                                             = (V?− >)(V)?) + V?+ >)) 
                                             = (V?− >)(a?) + V?+ >) 
C. /" + 0"4" = (/ + 0)(/) − /04 + 0)4)) 

 
 

74

7411 29É m un 1am 3m

4 5 4 5
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Chapter 1: Equations and Inequalities 
1-1 Linear Equations and Applications 

Ø Solving Linear Equations: 

Ex. Solve each equation: 
A. 											X/ − k = W/ + S 

                    X/ − W/ = S + k 
                      V/ = >b 
                       )8) =

!#
)  

                        / = m 
 {G1C|:			X/ − k = W/ + S								(/ = m) 
             X(m) − k = W(m) + S 
                a5 − k = Va + S 
                       W> = W> 
 
Ex. Solve each equation: 

A. >5/ − S = a/ − VX                                            Check: >5/ − S = a/ − VX					(/ = −W) 
			>5/ − a/ = −VX + S                                            >5(−W) − S = a(−W) − VX 

              b/ = −>m                                                                      −W5 − S = −>V − VX 
                /+/+ =

$!*
/                                                                                         −WS = −WS   

                   " = −+   
 

B. +(" + *) = 6(" − 5)          
     W(/) + W(V) = X(/) + X(−b) 
              W/ + b = X/ − W5      
            W/ − X/ = −W5 − b  
                  −V/ = −Wb 
                    	6)86) =

6"#
6)   

                    / = +>m 
Check:    W(/ + V) = X(/ − b)								(/ = >m) 
             W(>m + V) = X(>m − b)								 
                    W(V5) = X(>V) 
                          b5 = b5  
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C. X − "A6*
$ = 46)A

)  

      (>5)(X) − (>5) ,"A6*$ . = (>5) ,46)A) . 
X5 − V(W8 − a) = X(S − V8)  
X5 − b8 + m = WX − >58  
Xm − b8 = WX − >58  
>58 − b8 = WX − Xm  
a8 = −VW  
8 = 6)"

*   
Check: 6 − %0$'

2 = "$)0
) 																						(0 = $)%

' ) 
6 − !

2 (+0 − 2) =
!
) () − *0)  

6 − !
2 7+ 7

$)%
' 8 − 28 =

!
) () − *7

$)%
' 8)  

6 − !
2 7

$/#
' − 28 = !

) () +
'/
' )  

6 − !
2 7

$/#(!)$'(')
'(!) 8 = !

) (
"(')3'/(!)

!(') )  
6 − !

2 7
$/#$!/

' 8 = !
) (

)*3'/
' )  

6 − !
2 7

$*2
' 8 =

!
) (

"'
' )  

6 + *2
)( =

"'
*   

2()()3!(*2)
!()() = "'

*   
!((3*2
)( = "'

*   
!*2
)( =

"'
*   

2.%"
2.' =

).%"
).'   

%"
' =

%"
'   

 
1-2 Linear Inequalities 

Ø Understanding Inequality and Interval Notation: 
Ex: Rewrite each of the following in inequality notation and graph on a real number line: 

A. [−*, +)     Solution: −* ≤ " < +        

  
B. (−2, *)     Solution: −2 < " < * 

  
C. [−*,∞)     Solution: " ≥ −* 

 
D. (−∞, +)        Solution: " < + 

 
E. [−m, S]      Solution: ………………. 
F. [−b,∞)     Solution: ………………. teachers
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Ex. Rewrite each of the following in interval notation and graph on a real number line: 
A. −V < / ≤ b          Solution: (−V, b]     The graph: …………………………….. 
B. / ≤ −V                  Solution: (−∞,−V] The graph: ……………………………. 

 
Ex. Rewrite each of the following in interval notation and in inequality notation: 

A.  
Solution: in interval notation  [−S, V)      
              in inequality notation  −S ≤ / < V   

 
 Ex. If ? = (−*, 6) and @ = (,,∞), graph the sets? ∪ @	0BC	? ∩ @	and write them in interval 
notation:   Solution:  

  

 

  

  
Ø Solving Linear Inequalities: 

Ex. Solve and graph: 
A. S/ − m < a/ + S 
     S/ − a/ < S + m 
																		W/ < >X  
          "8" <

!$
"  

           / < X  , / ∈ (−∞, X)  
The graph: ……………………………. 
 
B. V(V/ + W) − >5 < b(/ − V) 
     a/ + b − >5 < b/ − >V 
              a/ − a < b/ − >V 
            a/ − b/ < −>V + a  

                        −V/ < −m 
                           6)86) >

6(
6) 

                              / > a  , / ∈ (a,∞)  
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The graph:  
 
 

C. )86"* + b ≥ V + *8
"  

             (>V) ,)86"* . + >V(b) ≥ >V(V) + (>V) ,*8" . 
                     W(V/ − W) + SV ≥ Va + a(a/) 
                           b/ − k + SV ≥ Va + >b/ 
                                  b/ + bW ≥ Va + >b/ 
                                b/ − >b/ ≥ Va − bW 
                                      −>5/ ≥ Wk 
                                         6!+86!+ ≤

"5
6!+ 

                 / ≤ "5
6!+ ,			/ ∈ (−∞,−W. k)													(

"5
6!+ = −W. k) 

 
 

D. −W ≤ a − S/ < > 
      −W − a ≤ a − a − S/ < >m − a 
             −S ≤ −S/ < >a 
             6464 ≥

648
64 >

!*
64 

              > ≥ / > −V								, /(−V, >] 

 
 

E. −a < X; + b ≤ V> 
Solution: ……………………….. 
 
1-5 Quadratic Equations (!"! + $" + % = ', ! ≠ ') 

Ø Solving quadratic equations by factoring: 
Ex: Solve each equation by factoring: 

A. (" − 6)(" + +) = / 
Solution:  

 	E − 5 = 0		HI		E + 3 = 0 
 E = +5		KI		E = −3 
Solution set = {−3,+5} 
 

B. 5") − ,N" − ) = / 
 (2E − 7)(3E + 1) = 0                                                                                     Check:	6*! − 19* − 7 = (2* − 7)(3* + 1)  
 2E − 7 = 0		HI		3E + 1 = 0                                                                                          																								= 2*(3* + 1) − 7(3* + 1) 
 2E = +7		KI		3E = −1                                                                                                                 = 6*! + 2* − 21* − 7 
 454 =

6
4 		HI		

75
7 =

$8
7                                                                                                                        = 6*! − 19* − 7 

 E = 6
4 		HI		E =

$8
7  

Solution set= {$87 ,
6
4} 

4
if

24 t 3

C 2 3
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C. ") − 5" + 6 = −2 
 E4 − 6E + 5 + 4 = 0 
 E4 − 6E + 9 = 0 
 (E − 3)(E − 3) = 0                                                                            Check: *! − 6* + 9 = (* − 3)(* − 3)           
 E − 3 = 0		HI		E − 3 = 0						                                                                                       = *(* − 3) − 3(* − 3) 
	E = +3		HI		E = +3                                                                                                      = *! − 3* − 3* + 9 

Solution set= {3}                                                                                                             = *! − 6* + 9 
 

D. +U) + ,+U = ,/   (Practice: the students can solve it by the same idea of C) 
E. *") = +" 

 2E4 − 3E = 0 
E(2E − 3) = 0 
E = 0		HI	2E − 3 = 0 
 E = 0		0I		2E = +3 
 E = 0		HI	 454 =

7
4 

E = 0		HI		E = 3
2 

Solution set= {0, 74} 
 

F. *") = V"  (Practice: the students can solve it by the same idea of E) 
 

G. −V = **W − 5W) 
 6X4 − 22X − 8 = 0 
(2X − 8)(3X + 1) = 0                                                                            Check:	65! − 225 − 8 = (25 − 8)(35 + 1) 
2X = +8		HI		3X = −1                                                                                                      = 25(35 + 1) − 8(35 + 1) 
49
4 =

:
4 		HI		

79
7 =

$8
7                                                                                                              = 65! + 25 − 245 − 8 

X = 4		HI		X = $8
7                                                                                                                  = 65! − 225 − 8 

 Solution set= {$87 , 4} 
 

Ø Solving quadratic equations by quadratic formula: 

If 8/) + U/ + C = 5 then / = 6B±=B"6*AD
)A  

Ex. Solve each equation using the quadratic formula: 
A. !! = #! + % 

 &" − 3& − 1 = 0 
 + = 1, - = −3,					/ = −1			 
 & = #$±√$!#'()

"(  

& = −(−3) ± 3(−3)" − 4(1)(−1)
2(1)  

& = +3 ± √9 + 4
2  

 

& = 3 ± √13
2  

Solution set= {7$√874 , 73√874 } 
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B. "" − !" − $ = & 
+ = 1,						- = −2, / = −1 

' = −( ± √(/ − 4,-
2,  

' = −(−2) ± 1(−2)/ − 4(1)(−1)
2(1)  

E = 2 ± √4 + 4
2  

 

E = 2 ± √8
2  

E = 2 ± √4.2
2  

E = 2 ± √4√2
2  

 

E = 2 ± 2√2
2  

E = 2(1 ± √2	)
2  

																	E = 1 ± √2 
Solution set= {1 − √2	, 1 + √2} 
 

C. !" + $
" = "" 

(2)(2&) + (2) 8329 = (2)(&") 
 4& + 3 = 2&" 
 2E4 − 4E − 3 = 0 
 + = 2,						- = −4, / = −3 

 	' = 01±31!0456
/5  

' = −(−4) ± 1(−4)/ − 4(2)(−3)
2(2)  

& = +4 ± √16 + 24
4  

& = 4 ± √40
4  

& = 4 ± √4.10
4  

& = 4 ± √4√10
4  

E = 4 ± 2√10
4  

E = 2(2 ± √10		)
4  

E = 2 ± √10		
2  

Solution set= {4$√8<4 , 43√8<4 	} 



 

_______________________                                                __________ 
Jameelah Al Shahrani math114 

20 

Ex. Solve each equation by any method: 
A. ,*") + )" = ,/ 

12E4 + 7E − 10 = 0 
(3E − 2)(4E + 5) = 0                                                                                          Check: 12*! + 7* − 10 = (3* − 2)(4* + 5)                                                   
3' − 2 = 0		78		4' + 5 = 0                                                                                                               = 3*(4* + 5) − 2(4* + 5) 
3& = +2		<=		4& = −5                                                                                                                       = 12*! + 15* − 8* − 10 
*+
* =

"
* 		<=		

'+
' =

#,
'                                                                                                                                              = 12*! + 7* − 10 

& = 2
3 		<=		& =

−5
4  

Solution set= {#,' ,
"
*} 

 
B. (*3 − +)) = 6 

	24\4 − 2(2\)(3) + 34 = 5 
 4\4 − 12\ + 9 = 5 
 4\4 − 12\ + 9 − 5 = 0 
 4\4 − 12\ + 4 = 0 
 ] = 4,						^ = −12, _ = 4 
 \ = $=±√=:$?@A

4@  

 \ = $($84)±B($84):$?(?)(?)
4(?)  

 \ = 384±√8??$C?
:  

 \ = 84±√8??$C?
:  

 \ = 84±√:<
:  

 \ = 84±√8C.D
:  

 \ = 84±√8C√D
:  

 \ = 84±?√D
:  

 : = 4(7±√9)
:  

 \ = 7±√D
4  

Solution set= {7$√D4 , 73√D4 }  
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Chapter 3: Functions 
3-1 Functions 

Ø Definition of a function: 
Ex. Determine whether each set specifies a function. If it does, then state the domain and the range? 

A.  S= {(1,4), (2,3), (3,2), (4,3), (5,4)} 
Solution: yes, it is a function, because all the ordered pairs in S have distinct first components.     
                   `Ka]bc = {1, 2, 3, 4, 5} 
                   d]cef = {4,3,2} 
 

B. T= {(1,4), (2,3), (3,2), (2,4), (1,5)} 
Solution: No, it is not a function, because there are ordered pairs in T with the same first component                          
[for example, (1, 4) and (1, 5)]. 
 

C. {(10, -10), (5, -5), (0,0), (5,5), (10,10)}                    (practice: the students can solve C by the same idea of B) 
 

Ex. Indicate whether each set defines a function. Find the domain and the range of each function? 
A. {(-1,4), (0,3), (1,2), (2,1)} 

Solution: yes, it is a function, because all the ordered pairs in this set have distinct first components.         
                       `Ka]bc = {−1, 0, 1, 2}  
                       d]cef = {4, 3, 2, 1} 
 

B. {(2,4), (3,6), (4,8), (5,10)}                                        (practice: the students can solve B by the same idea of A) 
 

Ø Definition a function by equations: 
Ex: 
g(E) = E4 − 4 
\ = E4 − 4 
Evaluating Function: 
Ex.1: A.  Find h(6),				h(]),			]ci				h(6 + ])																				hKI			j(") = !2

+$% 

 j(5) = 8D
/$7 =

8D
7 = 5 

 

j(0) = 15
0 − 3 

 

A(B + C) = 15
B + C − 3 =

15
+ + 3 

 
 

B. Find ;(7),			;(ℎ),				,?@			;(7 + ℎ)																				AB8			C(") = $D + E" − "" 
C(F) = 16 + 3(F) − (F)/ 
          = 16 + 21 − 49 
          = 37 − 49 
          = −12 
 
C(I) = 16 + 3(I) − I/ 
         = 16 + 3ℎ − ℎ/ 
 
C(F + I) = 16 + 3(F + I) − (F + I)/ 
                = 16 + 21 + 3ℎ − (7/ + 2(7)(ℎ) + ℎ/) 
                = 16 + 21 + 3ℎ − (49 + 14ℎ + ℎ/) 
                = 16 + 21 + 3ℎ − 49 − 14ℎ − ℎ/ 
                = −12 − 11ℎ − ℎ/ 
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C. Find J(9),			4J(,),			,?@			J(4,)																				AB8			K(") = "

√;0" 

K(L) = 2
√9 − 2

= 2
3 − 2 =

2
1 = 2 

MK(N) = 4 O 2
√, − 2

P = 4 ∙ 2
√, − 2

= 8
√, − 2

 

 

K(MN) = 2
√4, − 2

= 2
√4√, − 2

= 2
2√, − 2

= 2
2(√, − 1)

= 1
√, − 1

 

           
 
Ex.2: A.   Let j(") = +" − 6					hbci			h(3),			h(ℎ),			h(3) + h(ℎ),			h(3 + ℎ) 
S(E) = 3(E) − 5 = 9 − 5 = 4 
 
S(I) = 3I − 5 
 
S(E) + S(I) = 4 + (3ℎ − 5) = 4 + 3ℎ − 5 = −1 + 3ℎ 
 
S(E + I) = 3(E + I) − 5 
               = 9 + 3ℎ − 5 
               = 4 + 3ℎ 
 

B. Let A(T) = 	−T/ + 2T					AU?@			A(4),			A(−4),			A(4 + ,),			A(2 − ,)      
              (practice: the students can solve B by the same idea of Ex.1 & Ex.2) 
 
Finding the Domain of a Function: 
Ex: Find the domain of the function defined by the equation: \ = √E − 3	, assuming x is the 
independent variable. 
Solution: for : to be real, ' − 3 ≥ 0					 ⇒ ' ≥ +3	 
                                           
∴ The domain of y is  ' ≥ 3					B8		' ∈ [3,∞)					B8	{'|' ≥ 3} 
 
Ex: Find the domain of each of the following function. Express the answer in both set notation and inequality 
notation? 

A.  A(') = 	 <9=07     Solution: for A(') to be defined, ' − 3 ≠ 0					 ⇒ ' ≠ 3 
                                                     ∴ The domain of A	 is  ' ≠ 3						B8	' ∈ (−∞, 3) ∪ (3,∞)					B8	{'|' ≠ 3} 

B. ;(') = 16 + 3' + '/  Solution: The domain of  ;	 is  `					B8				' ∈ (−∞,∞) 
C. J(') = 	 /

√=0/                

Solution:1.  For J(') to be defined, √' − 2 ≠ 0					 ⇒ √' ≠ 2					 ⇒ a√'b/ ≠ 2/	 					⇒ ' ≠ 4 
               2.   For J(') to be real, ' ≥ 0 
∴ The domain of  J	 is   ' ≠ 4		,?@		' ≥ 0								B8	' ∈ [0,4) ∪ (4,∞)								B8	{'|' ≠ 4		,?@		' ≥ 0} 
  

 Ex:  Find the domain of each of the following function. Express the answer in both interval notation and 
inequality notation? 

A. A(') = 4 − 9' + 3'/     Solution: The domain of A(') is   `					B8				' ∈ (−∞,∞) 
B. d(e) = √3e/ + 4            Solution: The domain of d(e) is  `					B8				e ∈ (−∞,∞) 

 
Ø Even and Odd Functions: 
Definitions: 

     #$		%(') = %(−')					$+,	-..	/	01	2ℎ4	5+6-01	+$	$, 2ℎ41	$	08	-1	9:9;	%<;=>?@;. 
 
                             #$ − %(') = %(−')					$+,	-..	/	01	2ℎ4	5+6-01	+$	$, 2ℎ41	$	08	-1	@BB	%<;=>?@; 



Domain sw

I

É FM

Me
Fs

7
f 3

2 1 571
4 0

5

f 1H Etl g
4

12 43
f 0 0 1 9 R

si
4101K
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Testing for Even and Odd Functions: 
Ex.1: Determine whether the functions A, ℎ	, and ;, are even, odd, or neither. 
A.   A(') = '/ + 1 

Solution:	A(−') = (−')/ + 1 
               														= (−')(−') + 1 
              															= '/ + 1 
                             = A(') 
          ∵ A(−') 		= A(') 
          ∴ A		Ug		hih?. 
 

B. 		ℎ(') = '9 + ' 
Solution:	ℎ(−') 	= (−')9 + (−') 
                               = (−')(−')(−')(−')(−') − ' 
                                = −'9 − ' 
                                = −ℎ(')														gU?-h − ℎ(') = −('9 + ') = −'9 − ' 
              ∵ ℎ(−') = −ℎ(') 
             ∴ ℎ		Ug		B@@. 
 

C. 			;(') = 	'7 + 1 
Solution: 	;(−') = (−')7 + 1 
                																= (−')(−')(−') + 1 
                               = −'7 + 1 
                               ≠ ;(') 
             ∵ ;(−') ≠ ;(') 
            ∴ ;(')		Ug		?Bk		hih?. 
            −;(') = 	−('7 + 1) 
                          = −'7 − 1 
                          ≠ ;(−') 
        ∵ −;(') ≠ ;(−') 
        ∴ ;		Ug		?Bk		B@@. 
        ∴ ;		Ug	?hUkℎh8		hih?		?B8		B@@. 
 
Ex.2: Indicate whether each of the following function is even, odd, or neither.  
(practice: the students can solve Ex.2 by the same idea of Ex.1) 

A. ;(') = 	'7 + ' 
Solution: 

B. l(') = '4 + 3'/ 
Solution:  

C. A(') = '9 + 1 
Solution: 
 
3-5 Operations on Functions; Composition 

Ø Performing Operations on functions: 
Ex. EFG	IJK	LMNLO0IKN	EPMOILFMQ	E	0MN	R	ELMN	IJK	EPMOILFMQ	E + R, E − R,			ER,			0MN		 !" 			0MN		ELMN	IJKLG	NFV0LMQ. 

A. S(") = M"; 								C(") = " + $ 
 

nℎh	@Bl,U?	BA		A	Ug			`			B8			' ∈ (−∞,∞) 
nℎh	@Bl,U?	BA	;	Ug			`			B8			' ∈ (−∞,∞) 
 
A + ;(') = A(') + ;(') 
                = 4' + ' + 1 
                = 5' + 1 
nℎh	@Bl,U?	BA	A + ;	Ug			`		B8			' ∈ (−∞,∞) 
 

EI 45 6 6

en
f1 1 3

2 f x 3
5 2

3

jul 6 v11

odd
Even

neitherevennorodd
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A − ;(') = A(') − ;(') 
                = 4' − (' + 1) 
                = 4' − ' − 1 
                = 3' − 1 
nℎh	@Bl,U?	BA	A − ;	Ug			`		B8			' ∈ (−∞,∞) 
 
A;(') = A(');(') 
            = 4'(' + 1) 
            = 4'/ + 4' 
nℎh	@Bl,U?	BA	A;	Ug			`		B8			' ∈ (−∞,∞) 
 
?
@ (') =

?(=)
@(=) =

4=
=A<        

AB8		A/;			kB	(h	@hAU?h@, ' + 1 ≠ 0					 ⇒ ' ≠ −1 
nℎh	@Bl,U?	BA	A/;	Ug			' ≠ −1					B8					' ∈ (−∞.−1) ∪ (−1,∞) 
 

B. S(") = !""; 								C(") = "" + $                         (practice: the students can solve it by the same idea of A) 
 
 Ex. WKI	E(+) = √' − +			0MN			R(+) = √% + +					YLMN	IJK	EPMOILFMQ: E + R, E − R, ER			0MN		 !" , 0MN	ELMN	IJKLG	NFV0LMQ.		 
Solution:	pB8		A(')	kB	(h	8h,q,			4 − ' ≥ 0					 ⇒ −' ≥ −4							 ⇒ − =

0< ≤ − 4
0< 								⇒ ' ≤ 4 

                nℎh	@Bl,U?	BA		A		Ug			' ≤ 4					B8					' ∈ (−∞, 4] 
 
             pB8	;(')kB	(h	8h,q,			3 + ' ≥ 0					 ⇒ ' ≥ −3 
              nℎh	@Bl,U?	BA			;		Ug			' ≥ −3				B8			' ∈ [−3,∞) 
 
A + ;(') = A(') + ;(') 
                = √4 − ' + √3 + ' 
 
A − ;(') = A(') − ;(') 
                = √4 − ' − √3 + ' 
 
A. ;(') = A('). ;(') 
             = √4 − '√3 + ' 
             =	1(4 − ')(3 + ') 
             = 14(3 + ') − '(3 + ') 
           = √12 + 4' − 3' − '/ 
           = √12 + ' − '/ 
nℎh	@Bl,U?	BA			A + ;,			A − ;,			,?@		A. ;			Ug(−∞, 4] ∩ [−3,∞) = [−3,4] 
 
A
; (') =

A(')
;(') 

          = √40=
√7A= 

         = u40=
7A= 

nℎh	@Bl,U?	BA		 A; 		Ug		' ∈ (−3,4] 
Ex. vwx	S(") = ;

;0% , Nyz		C(") =
;0'
;A$ 				S{yz	xIw	S|y}x{~y	

B
C 		NyS	S{yz	{x�	z~�N{y. 

Solution:	pB8	A(')kB	(h	@hAU?h@, ' − 1 ≠ 0					 ⇒ ' ≠ 1 
              nℎh	@Bl,U?	BA		A		Ug		' ≠ 1					B8					' ∈ (−∞, 1) ∪ (1,∞) 
 
               pB8	;(')	kB	(h	@hAU?h@,			' + 3 ≠ 0					 ⇒ ' ≠ −3 
               nℎh	@Bl,U?	BA		;		Ug		' ≠ −3					B8					' ∈ (−∞,−3) ∪ (−3,∞)	 
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A
; (') = 	

A(')
;(') =

'
' − 1 ÷

' − 4
' + 3 =

'
' − 1 ∙

' + 3
' − 4 =

'(' + 3)
(' − 1)(' − 4) 

          
         nℎh	@Bl,U?	BA	 ?@ 			Ug			' ≠ 1,			' ≠ 4			,?@			' ≠ −3 

 
Ø Composition: 

Finding the Composition of Two Functions: 
Ex:  pU?@		(A ∘ ;)(')			AB8			A(') = '/ − '					,?@				;(') = 3 + 2'  
 
Solution: A ∘ ;(') = A(;(')) 
                                  = A(3 + 2') 
                                  = (3 + 2')/ − (3 + 2') 
                                  = 3/ + 2(3)(2') + (2')/ − 3 − 2' 
                                  = 9 + 12' + 4'/ − 3 − 2' 
                                  = 6 + 10' + 4'/ 
 
 
Ex.  pU?@			(A ∘ ;)(')				AB8			A(') = √4 − '/			,?@			;(') = √3 − ', kℎh?	AU?@	kℎh	@BlU?	BA			A ∘ ;. 
 
Solution: nℎh	@Bl,U?	BA			A		Ug				 − 2 ≤ ' ≤ 2					B8					' ∈ [−2,2] 
                  nℎh	@Bl,U?	BA			;		Ug					' ≤ 3					B8					' ∈ (−∞, 3] 
              A ∘ ;(') = A(;(')) 
                              = A(√3 − ') 
                              = u4 − a√3 − 'b/ 

                              = 14 − (3 − ') 
                              = √4 − 3 + ' 
                              = √1 + ' 
nℎh	@Bl,U?	BA			A ∘ ;			Ug			' ≥ −1					,?@					' ≤ 3					B8	' ∈ [−1,3] 
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Chapter10 
10-3 Matrix Operations &10-4 Matrix Inverse method 
 
10-3 Matrix Operations: 

Ø Matrix Addition: 
Ex. Add: 
A. l2 −3 0

1 2 −5m + l
3 1 2
−3 2 5m = 

											2 × 3																																			2 × 3 
 

l2 −3 0
1 2 −5m + l

3 1 2
−3 2 5m = n 2 + 3 −3 + 1 0 + 2

1 + (−3) 2 + 2 −5 + 5o = l 5 −2 2
−2 4 0m 

 

B. l2 1 4
3 2 −5m + p

0 2
−3 5
−1 4

q = 

										2 × 3																										3 × 2 
rf_]stf	Xℎf	uvw!	Kh	Xℎf	hbItX	a]XIbE	bt	* × +	]ci	Xℎf	tf_Kci	bt	+ × *, Xℎbt	tsa	bt	cKX	ifhbcfi. 

 
Ø Matrix Subtraction: 

Ex. Subtract: 
A. É3 −2

5 0 Ñ − É
−2 2
3 4Ñ = É3 − (−2) −2 − 2

5 − 3 0 − 4 Ñ = É5 −4
2 −4Ñ 

          2 × 2                2 × 2 
________________________________________________________________________________________________________ 
Matrix Equations: 
Ex. gbci	], ^, _, ]ci	i	tK	Xℎ]X	 l] ^

_ im − l
2 −1
−5 6 m = l 4 3

−2 4m 
 

Solution:																																									n ] − 2 ^ − (−1)
_ − (−5) i − 6 o = l 4 3

−2 4m 
                                                 
                                                                   l] − 2 ^ + 1

_ + 5 i − 6m = l 4 3
−2 4m 

 
] − 2 = 4																			^ + 1 = 3																				_ + 5 = −2																								i − 6 = 4 
] = 4 + 2																		^ = 3 − 1																					_ = −2 − 5																							i = 4 + 6 
] = 6																									^ = 2																													_ = −7																															i = 10             
 

Ø Multiplying a Matric by a Number: 
Ex. Multiply: 

A. −2 p
3 −1 0
−2 1 3
0 −1 −2

q = y
−2(3) −2(−1) −2(0)
−2(−2) −2(1) −2(3)
−2(0) −2(−1) −2(−2)

z = p
−6 2 0
4 −2 −6
0 2 4

q 

 
Ø Finding the Product of Two Matrices:  
§ Product of a Row Matrix and a Column Matrix:  

Ex. Multiply: 

A. [2 −3 0] p
−5
2
−2
q = [2(−5) + (−3)(2) + 0(−2)] = [−10 − 6 + 0] = [−16] 

                        
                        1 × 3															3 × 1 
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§ Matrix Multiplication: 

Ex. | = p
2 1
1 0
−1 2

q 																				r = l12				
−1 0 1
1 2 0m 																				} = l 2 6

−1 −3m 																				` = l1 2
3 6m   

Find each product that is defined:          
 

A. �� =	 á
2 1
1 0
−1 2

à É12				
−1 0 1
1 2 0Ñ = â

2(1) + 1(2) 2(−1) + 1(1) 2(0) + 1(2)
1(1) + 0(2) 1(−1) + 0(1) 1(0) + 0(2)
−1(1) + 2(2) −1(−1) + 2(1) −1(0) + 2(2)

			
2(1) + 1(0)
1(1) + 0(0)
−1(1) + 2(0)

ä   

                                  3 × 2																		2 × 4 

                                                                      = p
2 + 2 −2 + 1 0 + 2
1 + 0 −1 + 0 0 + 0
−1 + 4 1 + 2 0 + 4

				
2 + 0
1 + 0
−1 + 0

q	 
                                                                       

                                                                              = p
4 −1 2
1 −1 0
3 3 4

				
2
1
−1
q 

 
 

B. @? = l12				
−1 0 1
1 2 0m p

2 1
1 0
−1 2

q = ~IKis_X	bt	cKX	ifhbcfi. 
                                   2 × 4																						3 × 2 
 
 

C. CD = E 2 6
−1 −3J E

1 2
3 6J = K 2(1) + 6(3) 2(2) + 6(6)

−1(1) + (−3)(3) −1(2) + (−3)(6)M = E2 + 18 4 + 36
−1 − 9 −2 − 18J = E 20 40

−10 −20J 
																				2 × 2								2 × 2 

 
 

D. DE = F1 2
3 6G F

2 6
−1 −3G = H1(2) + 2(−1) 1(6) + 2(−3)

3(2) + 6(−1) 3(6) + 6(−3)I = F2 − 2 6 − 6
6 − 6 18 − 18G = F0 0

0 0G 
                 2 × 2											2 × 2 

 
 
Ex. Perform the indicated operations, if possible: 

A. p
2 /
−* +
V ,

q + p
−, *
/ 6
2 −5

q = p
4 + (−1) 0 + 2
−2 + 0 3 + 5
8 + 4 1 + (−6)

q = p
3 2
−2 8
12 −5

q          	
							3 × 2																					3 × 2 

 

B. l6 −, /
2 5 +m − l

* 2 −5
+ 6 −6m = n5 − 2 −1 − 4 0 − (−6)

4 − 3 6 − 5 3 − (−5)o = l3 −5 6
1 1 8m 

												2 × 3																												2 × 3 
 

C. 6 l−) + /
2 −6 5				

N
*m = n5(−7) 5(3) 5(0)

5(4) 5(−5) 5(6)				
5(9)
5(2)o = l−35 15 0

20 −25 30				
45
10m 

 

D. [−* 2] l +−Vm = [−2(3) + 4(−8)] = [−6 − 32] = [−38] 
 

 
10-4 Matrix Inverse method 

Ø The Identity Matrix for multiplication:     �� = �� = � 

Ex.  l, /
/ ,m l

6 +
* ,m = n1(5) + 0(2) 1(3) + 0(1)

0(5) + 1(2) 0(3) + 1(1)o = l5 + 0 3 + 0
0 + 2 0 + 1m = l5 3

2 1m 
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Ø Finding the Inverse of a Square Matrix: 

KL	M	NO	+	2 × 2	Q+R=N&	SNTUV	-W					M = F+ -
/ XG , RℎUV	M#- = 1

+X − -/ F
X −-
−/ + G 

 
 
 
Ex.1 �b�fc	|, hbci	|$8, bh	bX	fEbtXt, }ℎf_�	f]_ℎ	bc�fItf	^\	tℎK�bce	||$8 = �.	 
 

A. ? = l, N
/ ,m 

M#- = 1
+X − -/ F

X −-
−/ + G 

 

M#- = 1
1(1) − 9(0) F

1 −9
0 1 G =

1
1 − 0 F

1 −9
0 1 G =

1
1 F
1 −9
0 1 G = 1 F1 −9

0 1 G = H1(1) 1(−9)
1(0) 1(1) I = F1 −9

0 1 G 
 
}ℎf_�:			||$8 = � 
          l1 9

0 1m l
1 −9
0 1 m = n1(1) + 9(0) 1(−9) + 9(1)

0(1) + 1(0) 0(−9) + 1(1)o = l1 + 0 −9 + 9
0 + 0 0 + 1 m = l1 0

0 1m = � 
 
 

B. ? = l−6 )
* −+m              

Solution:   

M#- = 1
+X − -/ F

X −-
−/ + G 

M#- = 1
−5(−3) − (7)(2) F

−3 −7
−2 −5G =

1
15 − 14 F

−3 −7
−2 −5G =

1
1 F
−3 −7
−2 −5G = 1 F−3 −7

−2 −5G = F−3 −7
−2 −5G 

 
Check: ||$8 = �       
      É−5 7

2 −3Ñ É
−3 −7
−2 −5Ñ = ã −5(−3) + 7(−2) −5(−7) + 7(−5)

2(−3) + (−3)(−2) 2(−7) + (−3)(−5)å = É15 − 14 35 − 35
−6 + 6 −14 + 15Ñ = É1 0

0 1Ñ = � 
 
 

C. ? = l 2 −,
−5 * m               (practice: the students can solve C by the same idea of A &B) 

 
 

D. ? = l,/ −*
−6 , m             

Solution:	
M#- = 1

+X − -/ F
X −-
−/ + G 

 

M#- = 1
10(1) − (−2)(−5) H

1 −(−2)
−(−5) 10 I 

 

M#- = 1
10 − 10 F

1 2
5 10G =

1
0 F
1 2
5 10G 

 
∵ +X − -/ = 10(1) − (−2)(−5) = 10 − 10 = 0 
 
∴ 	M#-	X]UO	V]R	U&NOR. 
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Statistics 
 
Frequency Distributions and Graphs: 
Organizing Data: 
Ex.1 Twenty-five army inductees were given a blood test to determine their blood type. The data set is  
                                                                         A     B     B     AB     O 
                                                                         O     O     B     AB     B 
                                                                         B     B     O     A        O 
                                                                         A     O     O     O       AB 
                                                                       AB    A     O     B       A 
Construct a frequency distribution for the data. 
Solution:  

Class Tally Frequency(A) Percent= ?
D × 100% 

A  5 5/25=0.20× 100 = 20% 
B  7 7/25=0.28× 100 = 28% 
O  9 9/25=0.36× 100 = 36% 

AB  4 4/25=0.16× 100 = 16% 
Total  25 100 

 
Ex.2 Construct a pie graph showing the blood types of the army inductees described in the previous 
example. The frequency distribution is repeated here. 

Class        Frequency        Percent 
                                                                     A                5                     20 
                                                                     B                7                     28 
                                                                     O                9                     36 
                                                                    AB              4                     16 
                                                                  Total             25                   100  
 
Solution:     
 
Class        Frequency        Percent          Degree = 	?D × 360° 

 
 A                5                     20        										 9/9 × 360° = 72°                                                   
 
 B                7                     28        										 E/9 × 360° = 100.8°                  
 
 O                9                     36        										 F/9 × 360° = 129.6° 
 
 AB              4                     16        									 4	/9 × 360° = 57.6° 
 
Total            25                   100              360° 
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_____________________________________________________________________________________________________________________ 
 
 Exer. Trust in Internet Information A survey was taken on how much trust people place in the information they 
read on the Internet. Construct a categorical frequency distribution for the data. A = trust in everything they 
read, M = trust in most of what they read, H = trust in about one-half of what they read, S = trust in a small 
portion of what they read. (Based on information from 
the UCLA Internet Report.) 
M     M     M     A     H     M     S     M     H      M 
S      M     M     M     M    A     M    M     A      M 
M     M     H     M     M    M     H    M     H       M 
A     M     M     M     H     M    M    M     M      M 
 
(practice: the students can solve this exercise by the same idea of Ex.1) 
 
Grouped Frequency Distributions: 
Ex.1 These data represent the record high temperatures in degrees Fahrenheit (%F) for each of the 50 states. 
Construct a grouped frequency distribution and a cumulative frequency distribution for the data using 7 classes. 
 
112     100     127     120     134     118     105     110     109     112 
110     118     117     116     118     122     114     114     105     109 
107     112     114     115     118     117     118     122     106     110 
116     108     110     121     113     120     119     111     104     111 
120     113     120     117     105     110     118     112     114     114 
Solution: 
The highest value :H =134  and the lowest value: L = 100. 
The range: R = highest value −	lowest value = H – L 
R = 134 − 100 = 34 

�U@kℎ = `,?;h
?el(h8	BA	-q,gghg =

34
7 = 4.9 

 
 Class                  Class 
Limits               boundaries               Tally               Frequency 
100–104           99.5–104.5                                              2 
105–109           104.5–109.5                                            8 
110–114           109.5–114.5                                          18 
115–119           114.5–119.5                                          13 
120–124           119.5–124.5                                            7 
125–129           124.5–129.5                                            1 
130–134           129.5–134.5                                            1 

1 =R$ = 50 
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                                                  Cumulative frequency 
Less than 99.5                                             0 
Less than 104.5                                           2 
Less than 109.5                                         10 
Less than 114.5                                         28 
Less than 119.5                                         41 
Less than 124.5                                         48 
Less than 129.5                                         49 
Less than 134.5                                         50 
 
 
 
Exer. State Gasoline Tax The state gas tax in cents per gallon for 25 states is given below. Construct a grouped 
frequency distribution and a cumulative frequency distribution with 5 classes. 
 
7.5          16          23.5          17          22 
21.5        19          20             27.1      20 
22           20.7       17             28         20 
23          18.5        25.3          24         31 
14.5        25.9       18             30         31.5 
Source: The World Almanac and Book of Facts. 
(practice: the students can solve this exercise by the same idea of Ex.1)  
 
 Histograms, Frequency polygons, Ogives: 
Ex. Construct a histogram, a frequency polygon, and an ogive to represent the data shown for the 
record high temperatures for each of the 50 states. 
  
Class boundaries             Frequency 
99.5–104.5                            2 
104.5–109.5                          8 
109.5–114.5                        18 
114.5–119.5                        13 
119.5–124.5                          7 
124.5–129.5                          1 
129.5–134.5                          1 
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Solution: 
The Histogram: 
 

   
_____________________________________________________________________________________________________________________ 
 
The Frequency Polygon: 
Class boundaries             Frequency                    Midpoints (`# = $%&'(	*%+,-.(/0122'(	*%+,-.(/

3 	aG		`# = $%&'(	45#560+22'(	45#56
3 )  

99.5–104.5                            2                            77.90:;<.93 = 102 

104.5–109.5                          8                            :;<.90:;7.93 = 107 

109.5–114.5                        18                                 112 
114.5–119.5                        13                                 117 
119.5–124.5                          7                                 122 
124.5–129.5                          1                                 127 
129.5–134.5                          1                                 132 
 
 
 

 
 
 



 

_______________________                                                __________ 
Jameelah Al Shahrani math114 

33 

The Ogive: 
 
                                                  Cumulative frequency 
Less than 99.5                                             0 
Less than 104.5                                           2 
Less than 109.5                                         10 
Less than 114.5                                         28 
Less than 119.5                                         41 
Less than 124.5                                         48 
Less than 129.5                                         49 
Less than 134.5                                         50 
 
 

 
_____________________________________________________________________________________________________________ 
Bar Graphs: 
Ex. The table shows the average money spent by first-year college students. Draw a 
horizontal and vertical bar graph for the data. 
 
Electronics              $728 
Dorm décor               344 
Clothing                    141 
Shoes                          72 
 
Solution:  
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Data Description: 
The Mean: 
Ex.1 The data represent the number of days off per year for a sample of individuals selected from nine different 
countries. Find the mean.           20, 26, 40, 36, 23, 42, 35, 24, 30 
 
Solution: ' = ="A=!A=#A⋯A=$

D = ∑ =%$
%&"
D  

               ' = ="A=!A=#A='A=(A=)A=*A=+A=,
F = /IA/JA4IA7JA/7A4/A79A/4A7I

F = /EJ
F = 30.7	@,:g 

 
Ex.2 The data shown represent the number of boat registrations for six counties in southwestern Pennsylvania. Find 
the mean.    3782    6367    9002    4208    6843    11,008 
Solution:                                                  (practice: the students can solve Ex.2 by the same idea of Ex.1) 
 
The Median: 
Ex.1 The number of rooms in the seven hotels in downtown Pittsburgh is 
 713, 300, 618, 595, 311, 401, and 292. Find the median. 
 
Solution:1.  292, 300, 311, 401, 595, 618, 713.    
                   
 
             2.    Median=MD=401 
 
 
Ex.2 The number of tornadoes that have occurred in the United States over an 8-year period follows. Find the 
median.   684, 764, 656, 702, 856, 1133, 1132, 1303 
 
Solution:1. 656, 684, 702, 764, 856, 1132, 1133, 1303.  
                 
 
             
            2.     Median=MD=EJ4A:9J

/ = <J/I
/ = 810  

 
The Mode: 
Ex.1  Find the mode of the signing bonuses of eight NFL players for a specific year. The bonuses in millions of 
dollars are   18.0, 14.0, 34.5, 10, 11.3, 10, 12.4, 10 
 
Solution: It is helpful to arrange the data in order although it is not necessary. 
               10, 10, 10, 11.3, 12.4, 14.0, 18.0, 34.5 
              The Mode= 10                                      (Since $10 million occurred 3 times) 
 
Ex.2  Find the mode for the number of coal employees per county for 10 selected counties in southwestern 
Pennsylvania.   110, 731, 1031, 84, 20, 118, 1162, 1977, 103, 752 
 
Solution: Since each value occurs only once, there is no mode. 
 
Ex.3  The data show the number of licensed nuclear reactors in the United States for a recent 
15-year period. Find the mode. 
                                                    104       104       104       104       104 
                                                       107       109       109       109       110 
                                                       109       111       112       111       109 
 
Solution: The modes = 104 and 109. 
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The Midrange: 
Ex.1 In the last two winter seasons, the city of Brownsville, Minnesota, reported these 
      numbers of water-line breaks per month. Find the midrange. 2, 3, 6, 8, 4, 1 
 
 
Solution: Midrange=�` = KLMNOP	Q5KRN(S)ATU@TNOP	Q5KRN(V)

/  

                                         = <A:
/ = F

/ = 4.5 
 
Ex.2 Find the midrange of the following data: 18.0, 14.0, 34.5, 10, 11.3, 10, 12.4, 10 
Solution:                        (practice: the students can solve Ex.2 by the same idea of Ex.1) 
 
Exer. The average undergraduate grade point average (GPA) for the 25 top-ranked medical schools is listed below. 
3.80        3.77        3.70        3.74        3.70 
3.86        3.76        3.68        3.67        3.57 
3.83        3.70        3.80        3.74        3.67 
3.78        3.74        3.73        3.65        3.66 
3.75        3.64        3.78        3.73        3.64 
Find (a) the mean, (b) the median, (c) the mode, and (d) the midrange. 
 
Solution: 
The mean= " = ="A=!A=#A⋯A=$

D = ∑ =%$
%&"
D  

                      = ="A=!A=#A⋯A=!(
/9 = 3.80+3.77+3.70+3.74+3.70+3.86+⋯+3.64

/9 = F7.IF
/9 = E. F! 

 
The median=MD=  
1. 3.57, 3.64, 3.64, 3.65, 3.66, 3.67, 3.67, 3.68, 3.70, 3.70, 3.70, 3.73, 3.73, 3.74, 3.74, 3.74, 3.75, 3.76, 3.77, 3.78, 
3.78, 3.80, 3.80, 3.83, 3.86.  
2. The Median=MD= 3.73 
       
The mode= 3.70 and 3.74 
. 
The midrange= �� = KLMNOP	Q5KRN(S)ATU@TNOP	Q5KRN(V)

/ = $.#.A$.-,
" = ..'$

" = E. F!                                                                                                                                                                                                                                                                                                                                                                    
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