Typical Problems for Algebra

Simplifying Algebraic Expressions

1. Simplify 843 .

g4 - 1 1 __ 1 _ 1
T8 T gy T o2d T 16
X X 9-3.95 \"1/2
2. Simplify (255-)
(9*3-95 )‘1/2_ 1 _ 1 _ 1 1 _ 1
9-2 - (9—3.95 )1/2 7935212 T (9412 92 81
2

3. Simplify v 81 x6 y=* .

6 y—4 — SIXG:M\/F:‘)f
V8Lxty V=T ye T 7

4. Simplify Vx~! -V9x=3 .

Vil V9x3 =V 1953 =v/9x* =3Vx* =3 L =3-L =3

5. Simplify Vx3a+b .

f/x3a+b — (x3“+b)1/3 — (x3a)1/3 (xb)1/3 = x@ xb/3 =x“+b/3

6. Simplify (2a'/ b56)™°.

-6
1/6 15/6y™0 _ ! = ! = 1
(2 a b ) T Qa6 pile)e T 20486 p6 T 64 abs

. . 20x 3/ 50x2
7. Simplify 3/ y_z\/ o

o 20 3[50:2 _ (205313 (50,2 \13 _( 20x 502 )1/3 _( 1000 3 )1/3 _ 10003 ()"
3z v —( 2 ) ( v ) =\ v = 36 = o) =
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2a>-3ab-9b*

8. Simplify 242409

2a*-3ab-9 b

ab9b (2a+3b) (a=3b)
2abi+30b

_ a-3b

b2 (2a+3b) 7

9. Simplify

303 -1) (2 +x-1) 2 x+1)—-(x? +x-1) 3 x?)
@3-1y :

33 -1) (2 +x-1) 2 x+1)—-(x2+x-1) (3 x2)

@ -1

_ 3 (2 +x—D[3-1) 2 x+1)-x2]

@3-1)°

1 1
—+
¥

10. Simplify

_ 34— x4 =22 x-1)

@3-1)?

¥
L
1--L
=

T E2poay

3.3

Y

_ 0= (P txy+a?)

= Peon

Factoring, Roots, and Completing the Square

_ Y axy+a?
2y y-v T 2y

1. Simplify 3x?> +5xy+2y)+ @4 -3xy-2x%).

2. Simplify 3x2 — (x* + 1 —x(x — (2 x - 1))) + 2.

B2 +5xy+2MN+(@-3xy-2x)=C -2+ -3)xy+2y+4=x>+2xy+2y+4

32 (2 +1-x(x-QRx—-DN+2=32 -2 -1+x(x-QCx—-1)+2=2x>-1+x2-2x> -x)+2

=x>+x+1

3.Factor3x® —x2 +3x-1.

350 -2 +3x-1=3+0) - +D=3x2+)-P+D=@*+DBx-1)

4. Factor 8a% —2ab—6b2.

8a> —2ab-6b*=2(4a®> —ab-3b*)=2(@a+3b)(a-b)
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5. Find the greatest common factor of 4 x> y? z -2 x> y> + 6 x> y? 2.

42y 72Xy 46y 2 =22y’ Q2z-x>+3x7%)

6. Find the real roots of 3x* —x -4 =0.

o —ceVCDPAG ) _ 1eVIe8 | 1s7 _ g 4
X = 203) = 6 =% T7b 3

7. Complete the square of 5x% =3 x+ 1.

2 2 2 2
S22 -3x+1=5(2-2x+D)=5(x-3x++-(55) +(5))=5(-5) ++-(3))

=5((0- 3 + 1)

8. Find all of the roots of the polynomial: x> +8 x> — 11 x —18.

By inspection we note that x = —1 is a root. We can then divide this root from the polynomial:
28 al8 32 70 18 = (x—2) (x+9).

x+1

Hence, the roots are: x = —1, 2, —=9.

Straight Lines (ax+ 8y =y ory=mx+b)

1. Find the equation of the line that passes through the points (0, 1) and (-2,3).

The slope of the line is m = 22 = -1

X —Xo -2-0

= —1. The equation is then -1 =m = 22 = 2L — _y =y _ ] or

X—X0 x—0

y=-x+1.

2. Find the equation of the line that is perpendicular to the line with a slope of 2 and passes through the point (0, —1).

The slope of the desired line is m = — _Lz = — % . It passes through the point (2, 1) and hence,
1 _ y+l _ 1 _ 1
—s =iy =ytl=—-3x=>y=-1-3x.

3. Find the equation of the line with slope -3 and intercepts the y-axis at (0, 2).
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Weuse y=mx+b withm=-3 andb=2. Hence,y=-3x+2.

4. Find the equation of the line that is parallel to the line y = =5 x + 9 and passes through the point (1, 1).

The slope of the line is —5. Hence,

—S=m=22 =2l 5 _5y45=y-1=y=-5x+6.

X—Xq x—1

Inequalities

1. Express [— % - %) in terms of inequalities.

2. Solve the inequality (2x —4) (x +2) = 0.

We set up our sign table for the two factors 2x —4 =2 (x—2) and x + 2:

2x-4| - - - - | =]=-]10]+ |+
X+ 2 - - 0 + |+ [+ |+
b4 -4|-3|-2]-1

The product of the two factors must be nonnegative (i.e. = 0). This will occure when both are nonpositive ( < 0) or nonnega-
tive ( = 0). From our table, this is when x < —2 or x = 2. Therefore, the solution is (-, —=2] [J [2, ).

3. Solve the inequality <4.

x—1
x+2

- . : . x=1 _ x—1-4 (x+2) -3x-9 x+3 .
We first rewrite the inequality as -— -4 <0 = ——— <0 = === <0 = -5 =2 0. Now we setup our sign table.
X+3| - 0 + + |+ ]+
X+2 | - - 0 + |+ [+ |+
X -4|-3|-2|-1
x+3

We want the ratio =5 to be nonnegative and hence the numerator and denominator have the same sign. Note that we don't

allow x = —2 where the ratio is undefined. The top and bottom have the same sign when x < —3 and x > —2. Therefore, the
solution is (—o, —=3] J (=2, ).
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Domains of Functions

1. Find the domain of the function f(x) = ]‘2;;)—_’;_1

Di={xeR:x*-9#0}={xeR: ¥ #9={xeR: x++3} =R - {3}.

2. Find the domain of the function f(x) = Vaz-1.

Di={xeR:x*-120)={xeR:x*21}={xeR: |x]| =1} =(—oco, =11 U1, ).

3 x+|x|
x

3. Find the domain of the function f(x) =

D ={xeR:x #0} = (-c0,0) (0, ).



