ALGEBRA REVIEW
RECALL : EXPONENTIAL AND LOGARITHMIC LAWS/PROPERTIES

(OFor aandb positive a#1, b#1, andn,m,x,and y real

-n

11,
e a :—n:(—)
a a

ca”a" =a™" «(a")"=a™ «a"b" =(ab)" ca’=1+>
a
sa*=a’ if andonlyif x=y ea*=b* if andonlyif a=b , x#0

OFor x and y are positive a>0,anda#1, c =real

*log, x=Yy if andonlyif x=a’ <log, x=log,y if andonlyif x=y

*log, xy=log, x+log, y -Iogaﬁzlogax—logay * log, x° =clog, x -Iogyx::OgaX Yzl
y 09, Y

a

elog,a=1 +log,1=0 =<log,a*=x <log,0 and log,(negativenumbe) areundefined
c@%* =x +a"%* =x" nisreal
NOTE: [logxis called thecommorlog (log,, X)  Oln xis called the natural log (log,, x)

. . Inx _logx
«logl0=1 elne=1 «e"*=x eInx=y if andonlyif x=ge’ log, x=— - 199X ,y#£1

Iny logy
NOTE: []Assume all the radicals are well defined in the real number system.
] In this work sheet , we deal with the real number system only.

1-Solve for x:
A- % X+7=2Xx-3

4 3
B- —(x+8)=—(2x+12
3( ) 4( )

2- Solve the following inequalities:
A- 5-5x<-3x+1
B- 3(x-1)=2(1-x)
c- (X*+2)(4-x)(x+1) >0
x—10 <0
3(x+2)(1-5x)

3-Classify each statement as true or false. If false, correct the right side of the equality to obtain a true statement.

4
A-3' B =3 B-(2)*=2",c-2°@2*=4"D- 15%:2“, E-(2°)°=2° F-3*+3'=3°

G- (@%)® =a?b’ H- (a+b)°=a+1:az0, I- Ja+Ja=+a?, I 2—%3:—23 K- (2+m)72 :%+i2
T
-5 /. 11
LS =22y -2 —2/a.n ———=3x",0- (a2 +b?)* =a+b
2? 2J/a ( 4

4- Evaluate the following:
Y _13_3 _(_2)_3 2_10 _2—2 E—l C[(—7\2(—2)21"1
A-=20 B (0)(=2) C 2" Dz Q) FIEN Y]

5-Simplify and express each answer using positive exponents only.

A- (x®)?, B- (=2x°y ™) (-3x’y?)?, C ( ) (—) ,D- —7(2x* =3X)°(2x-3), E- X2 +y~?



1
7 4
PR %(x2+4x) 2 (2x + 4)

(270°) 3
6- Evaluate the following:
1
1 2 5 2 2
: z 92 8. , 322 16,-> 36,
A- (-64)3 |, B- (-12 3 C- , = —3 E- (—) 3 +(- 4 2
(-64) (-129 i (8 27) E- () P+ B () “H ()

7- Simplify the following:

A J2+418 . B-J60/12 ,c-%+2\/5_0, b- 3/~ Bax +3/250x

8- Simplify by performing the indicated operation.
A- 5y—-[y—(3y+8)], B- 2x*(2x+1-10x*), C- —4x(x* —%x3 +4x° —1—16x+1)

D- (3-2X)(3+2X), E- (-2x-3)(3x+6) , F- (7-3X)(4x~9), G- (vx —=10)(+/x +10)
H- (W3 =VX)(3+X), - 2=-X)( +2x~-3), I (2x-3y)?

9- Rationalize the denominator and simplify

12 20 Jx &+\/_ X o 9x-x?
V5-43'  3- \/§+\/_ e Jy S B-Vx+3 | Jx+3

10- Rationalize the numerator and simplify

L V543 B+y3 Jarh-2  Jx-2
B TR h 0 x-a

A-

11- Factor completely, and simplify if possible.
2

A- 8a® - 2b°, B- 4—X—4, c-a’-b®, D- 4-y?+4x-xy’, E-4x° -9 F-24x>-18x°
y
G- X' =6x> +12x , H- L+ X)*(-D) + (L= X)L+ X), I- (x* +2)*(3) + (3x-1)(x* + 2)(2X)
3 (2-%)°(Q2x+D(2) + (2x+1)*(3(2-¥)*(-D)
12- Factor each trinomial

A- 6Xx> =7x-3, B- 6x*-19x+10, C- 6x* +13x—5, D- 15x* —14x-8 E- 6x* -5x-21
F9x?-18x+5, G-15x* +19x —56

13- Take each expression at the left and change it into the equivalent form at the right.
1 1
5 1 -5 3x-4
A- X? +(x—4)—x 25
24/x
4x -1

1

C- (x+D2(2)+(2x+1) = (x+1)%

1 1 E
B- X3+ (X~ 1)3x 3,

6x+5

24 X+1




1

D- %(1— 0 22+ (1-x)? ; 122X

" J1-x
14- Perform the indicated operations and simplify.
2
X x-1 1 1+ e 1-% s
A-— + - B x’C_x+h X b XZ g x*+3 3
x*+2x+1 3x+3 6 w2 h 1-Y X
X X
1 1 L1 1 1 5
e X == A V2 _ A 3 2
A X 4, 4+h 4 xX’-4 N
X=2 1 1 h 10 X +x x?-1
X 2 X—2
A x*)(=2X) — (1 - x*)(2x) L (x* —9)(2x) — x*(2X) " X*(4-2X) — (4x — x*)(2X)
(1+ X2)2 ! (X2 _9)2 ! X4
.= (x+1)%(2x) - (x> —)(2)(x+1) o. X 0. (x=2°-4 _  x-2
(x+1* T (1-x2-1 2X T (x=3)%-1

15- Classify each statement as true or false. If false, correct the right side of the equality to obtain a true statement.
5.2_83  2xty_ _ X+yy 3ax—-5b _ax-5b X+Xx71 _ x+1

- ———== 2( , - 5
7 3 4 y —2X X=y 6 2 Xy X7y
3 3
E- )(_1+y_1:y+X F_E:§' 6_2:1_5, H_i:l_5 - ( 3 )‘1_E+E
Xy 3 3 5 2 2 8 2+a’ 3 3
4 5
84
J-2x+1=+2x+2 , K- If 4x+y=84 then Y=o
X

16- Write each expression in the forax” +bx" +cx’ + [where a,b,c, p,q,and r are real numbers.
EXAMPLE:

2 -3C-x"+5_2x° _3* _x* 5 __3,

2x* 2xt 2x* 2xt 2x* 2

II- Another method:

2x° -3x* = x*+5
2x*

41 5 _,

X2 +Zx

2504 3 aa 1oa, 5 w34 1 2.5
2 2 2 2 2 2 2

=(2x° -3x°* - x* +5)%x‘4 =
5x° - 2x* 5 3x —2x* +5x° c 3x? —24/x - x+3 5 1-+/x +2x% - 3x c (X* +2)?
o3 x® T 2/x T x R

17- Solve for x:
A- (2x-1)? =4 ,B-3x*-21=0,C- 6x* -5x—21=0,D- x> =2x, E-9x* -6=15x

A

F- VX+1=3, G-+/x+2=42x-5, H- 4 =2, 1- 2x* =2x-1=0, J-x*-2x-2=0

vx-1
18- Find the domain of f (X)

A- T(X) =

, B-f(x)=

2X L a ] _ X _ e
X2_4,C—f(x)—\/3 2x, D- f(x) W’E f(x)=%3x-5

xZ +1



19-

A-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-
30-

A-

) Find f(x+h), Il) Evaluate

31-

3
/2 -6X

Solve the following for x:

E f(X) = G- F(X)=3x+7 ,H- f(x)=x®—2x+1

(x+2°Q(x-D) - (x-D*F)(x+2°M) _,

(x+2)°
(¢ ~2*(1-29(-2) - (1-29°< ~2(@X) _,
(x* -2

- (2-302(2(2x-4)(2) + (2x—-4)*(2)(2-3X)(-3) =0
- -2 (x=4)*D +(x-4*(-) =0

1 !
8-2=0Fr-L-2_p G-%x 2-1=0 H- %x(l—x) 2 +3J1-x =0

X x> X3

-x*=2

2

2

it f(x)= find f(-/2)

fm:}X

3

Jx-2

=

find f(~/3)

=

f(X) = find f(4)

=

A
f(X) :%x 2 —x7? find f(%)

=

X 2 1 2
f(x)==-=find A- T () ,B- f(-1) , C- f(-=
(X 2 % (2) () (3)
f(x) =1-2x-3x?, find f(-1)

=

f(X)=2-3x-x* a)Find f(-2),b)Find f(-2+h), c)Evaluate f(z2+h)-f(=2)

=

h
f(L+h) - (D)
h
f(3+h) - (3
h

=

f(X) =x—-2x* a)Find f(1),b)Find f (L+h),c)Evaluate

if f(x)= 2—1 ,a)Find f(3),b) Find f(3+h), c) Evaluate
X

f(-1+h) - f(-1)
h

if f(x)= il ,a)Find f(=1),b) Find f(-1+h), c) Evaluate
X —

For the following functions:
x+1

f(x)=2-x-x%, B- f(x)=2x-3,C- f(X)=2x*-X, D- f(="2" & f(x):—i

f(x+h)—f(x)
h

Classify each statement as true or false. If false, correct the right side of the equality to obtain a true statement.

A- log, 27" is undefined B- logxdogy =logxy c-log3® = (log3)® D- log,3=2° E- Iog(—%) =log2

1

F- log,1=0, G- nt=-1 H-e?=3 Le"=-3 1 D=2 k log(x+y) =logx+logy

2 e



32-

33-

34-

35-

36-

37-

38-

39-

. Jogx =log> M- logx-logy =log(x-y) . N- log,3” =2 0-log0=1,p-If log, 2= x then x=2°
logy "y 9

Q- (X)(InX) =Inx* ,R- (5-2InX)(X) =5x - 2In x*

Solve for x

1 2 X X2 +X 9 X 5 27 In(x?-x)
A- —=¢€",B- (0.0D)* =1000 ,Cc-7""" =49 ,D- (——)" == ,E-log,—=-3 ,F-e =6
o (0.0) (25) 3 93

G-log,; x +log,,(x - 4) :% ,H-10g(3-x) ~logd2-x) =-1 ,I- |nX:%|n4+§In8 rean=s
L- e =2, M- 22 =3 N- Inig=2x,o- log, (2x+15) =2

e
Iif f(x)=e*-e™  find f(In2)

if f(x)=2" ,find A- f(-1), B- f(%) , C- f(—%) , D- f(—%)

It f(X)=4x-xInx ,find (&%)
2

ft00=""1 find A F(-1), B- £(2)

e

2
t ) =222"X hd A f(e) B f(e%) . C f(-9)
Solve for x
X w2 X “X(_1\ _ A~X

A 4= (XT+IX)=0 ,B-3-[2xT+(nx)(@] =0 ,c. T BXXE g p X B2

X X e X

xEE—(lHn X) x2(—i)—(1—2ln X)(2X)

2 _ X _ X
0 F -0 G(x 8)e e(2x):O

G- . G-
x? x* (x* —8)°

H- (1-x)e*(2)+e*(-) =0 ,I- x° [—])12 +(Inx)(2x) =0, J- 3—x*)e*(-D) +e*(-2x) =0

(In X)(2x) - x* é
: X201 - (@nx-D(29 =0 M- (x-2e™ (-2) +&™* =0

(Inx)?
Evaluate the following .o not use decimals)
3 2
A F(Q-f(=3)  ,given f(x)=6x—-X
3 2
8- f(M)-f(-2) . gven f(x):4x—x2—§x3
. 1..1.
c- f(2-f(-1) , given f(x):gx +ZX +2Xx

D- f(0)-f(-2) , given f(x)::—tx:"—gx2

3
B f(3)-f(-1)  ,given f(x):3x+x2—%



