IMPORTANT

THE MATH COMPETENCY STUDY GUIDE _IS

INTENDED TO BE AN AID FOR THE REVIEW OF

_ALGEBRA SKILLS. IT IS NOT INTENDED TO
—~DEVELOP ALGEBRA SKILLS FOR THOSE WHO HAVE

/NOT HAD ALGEBRA IN THE LAST 5 YEARS




THE ALGEBRA STUDY GUIDE AND SAMPLE ALGEBRA TEST CONSIST OF EXAMPLES AND
PROBLEMS INVOLVING: REAL NUMBERS, ALGEBRAIC EXPRESSIONS AND SOLUTIONS OF

EQUATIONS.

The following examples in the studv guide imvolve REAL NUMBERS:
1’ 2: 3: 45 5 26: 27: 28: 29 33. '

The following problems
1, 2, 3, 4, 5, 27

The following examples
6, 7, 11, 12, 13,

The following éxaﬁples
6, 7, 11, 12, 13,
The foliow1ng examples

8, 9, 10 22 23,

The follOW1ng examples
8, 9, .10, :22_ 23,

in the sample test involve REAL NUMBERS:
28, 30

in the studz guide involve ALGEBRAIC EXPRESSIONS
14, 15, 16 a7, 18 19 20, 21, 30. ‘

in the samgle-test invoIVe ALGEBRAIC EXPRESSIONS:
14, 15, 16, 17, 18, 19, 20, 21, 26, 29, 33.

in the study gulde 1nv01ve SOLUTIONS OF EQUATION :
24 25 31 32 W e e .

in the sample test 1nvolve SOLUTIO?S OF EOUATIONS:
24, 25 31, 32._} : ,




Example 1

Example 2

Example 3

Example 4
Example 5

SIMPLIFY:

Exarple 6

. Exanple 7

SOLVE EACH EQUATTON:

: Exémple 8

ALGEBRA STUDY GUIDE

Find 6 — (-2)
To subtract, change the sign of the second number and
add.
6-{(-2)=6+2=38

Evaluate 5m + n if m= -4 and n = 2,
T m-n
Replace m with -4 and n with 2.
5(-4) +2 _-20+2 _-18 _ 3
-4 -2 4+ (-2) -6

Choose the smaller mmber: -9,2
'~ The smaller mumber is to the left on a number line.
Place -9 and Z2ona number line.

- _r_r r r r f.r r 1 7 [

[
=g ) : g 2
8ince -9 is farther to the 1eft it is smaller

-

Choose the smaller mmber: ~3,-7-

Use anumber line. r & _r & 2 1. ¢ ¥
-7 - =3 0
—7 is smaller 51nce 1t is further to the left.

Choose the smaller number [2] "—7|

jx} means: the absolite value of x. Since |x| is always
non-negative, |2| ='2-and |-7| = 7.
The |2! is smaller.

8- 3x + x-

Use the dlstrlbutlve property, and’ the fact that x = 1x.
8x - 3x +x = (8 - 3 + 1)x = 6x

'2(3m - 5) - (2 -

Use the dlstrlbutlve property

ﬂh—5)~ﬂ-m) NM-S)—MZ—M
: tm --10-— 2 + m

7m — 12

lI EI II

3p~7=23
AAd 7 to both sides. 3p ~ 7 + (7). = 23 + (7)
Maltiply both Sides by 3. -,
: C B 5 e 3p = 3 30

p = 10




SOLVE EACH EQUATICN:

Example 9

Example 10

Example 11

Example 12

‘Example 13 B

. Example 14

| Multlply (8k - 1) (2% + 3)

p-(lp+3) =2
Simplify: 2p - 7p - 3
-5p - 3

Add 3 to both sides: _
—5p—3+(3) 2+ (3)

2
5

oy

-5p = 1
Multiply both sides by - g
-5 %) = - L (5)
p=-1" -
~-6m + 2 €< =10
Add -2 on both s:Ldes —6m + 2 4+ ( 2)< -10 + (-2)

1 —6m < -12
Multiply both sides by - g° ' Recall that when mltlplylng'

both sides of an :Lnequallty by a negative number, the
direction of the mecruallty symbol must be turmed around.

-(—Gm) > - '- ( =-12)
m > 28

- Maltiply:” 8pl(p® + Tp + 2)

Use the da.str:.buta.ve ‘broperty.
= sptp ) +8p(7p) + p(2)
= 8p + 56p2 + 16p '
2a: (97" + %% + 3y + 2) + (85 e
Add only l:.ke te:cms (those with the same exponents).
(9y +8y)+(2y)+(3y+5y)+{2—7) :
= 17y + Zy + 8y - 5 )

Maltiply the first terms. = (8k) (2k) = 16k2
‘Multiply the outside tenns {8k} (3) = 24k
Multiply the inside temms. (-1)(2k) = -2k
,Multlply the last terms. (-1)(3) = ~3

Add them together. - 16k% + 24k + (-2k) + (-3) o

= 16k% + 22k - 3

Multlply (3m - 5)

Square the first term. . {3rr')2
Take twice the product of the two terms. 2(311)5—:))
Square the last term. -5)

Add them together. (3m)2 + 2(3m) (=5) + (-5)2
' = om” - 30m + 25 |




Example 15

FACTOR

Example 16

Exanple 17 _

Example 18

. Example 19

Example 20

Divide: x° - 6x° + 16x — 15 by x ~ 2
2

Work as follows: x -4x + 8
x=2/% - 6x® + 16x - 15
3o 22 .
= 4x® + 16x
- 4x2 + 8%
8x -~ 15
8x ~ 16
. : 1
Answer : x2—4x+8+ 1
E X -2
16m® - 25 | 2" " _
Use the dlffere_nce of two scruares, -~y = x+yvix -y
15m — 25—-(41'&) (5’) = (dm + 5) {4m - 5)
X2 ¥ 12x + 20

~Since the coefficient of the x> term is 1, find 2

numbers whose product is 20 and. whose sum is 12,
20x1=20" 20+1=21 no
10x2—20 __10+_2=12_‘7yes.

. Therefore: S
% H12% 4 20 = (x + 10) (x + 2)

2% -p-21

Use trial and error g :
(2p ~3)(p +7) = 2p" + 11p - 21 wrong )
(20 + 7 (p~3) =2p° +p-21 wrong
(Zp - 7) (p +3) = 2p_2- -p-2l  correct
2 U

o M_lltlply om” , 8m - 32

2(m - 4) ~ém o '
Factor and then c:ancel (m ~4) & mon top and bottom

o> ,S(m/m‘ _om 8_72m__'-6
—i TE

2 {m—1) T 2% T 17 T
. Divide: 6> . 3
42615 22 -r-§
Factor. Invert the second fraction and multiply.
- ‘ " (/‘-/f(r +2) _ 2r{r +2)
= EreEsm T A r i3




Example 21 Write as a single fraction: 4 3 _ 5
: 2m- 7m
The least common dencminator is 14m.
4,3 5 _1d44 7.3 2.5
m 2m 7m  l4em  T742m ZeTm '
: _. 56 21 10_56-1-21—10__67

“Tdm T Tam T Tam - 14m = Tdm

Example 22 : Solve. x% « 3x = 10 5
' © Set the equation equal to zero: X -3 -10=
Factor: X =B {x+ 2
Set each factor equal to zero: x -5 0 X + 2
' 5 X =

O

n

(|
|
3]

) The two SOlI.ItJ_OD.S are 5 and -2

._+_
Mmoo m

Exanple 33 - Solve:. 6 8 1 |
R Mt'.ll'tlplythroughbym._"

" Example 24 -~ & 'Solve the system 2}( = 3y- : 8 |
' o -"-'3x+5y 7 - ' '
MlJltlplY the top equation by —3 and the bottcm ecruatlon by 2.
-6x + 9y = 24" SR
6x+10y— 14
4. . T Iy =3
' ¥y =2 0 T
- To flnd X, replace y with 2 in the flrst equatlon
Ll ,-'3(2) -8 .
m - 6

u e
by

The solutlon :Ls the ordered palr (-l 2)

forr o o e
MJltJ.ply both s:l.des by 7r 7_r-p = Trig=

ExanpleZS RS Solve. |

I
()

|
|
e
&

Ml l 1 B
: PMI_t;ply by—js : : i * 7pr. - ;

Example '26-5-," g f‘-_"The sc:nzare roots of 144 are- 12 and —12 since 122 = 144 and
S : '_( 12) = 144 Also the roots of l44m8 are l2m and -l21ﬁ" '

Example 27 - M:{Jltlply f 5./' o .
| ./5 F Therefore,wegets 3-5J_

T




Exarple 28

- Example 29

Example 30

Exanple 31

Sj_rrplify: ~7v'32 + 8 /50

To simplify /32 , work as follows: /32 = /16 - 2
=J/16 +/2 = 42 : '

Also, V50 =252 =552 =57

~/32 + 850 = -7(4¥2) + 8(54/2 )

| = -28/2 + 4047

=122

Solve: 32 - 34

. m . n_ -
Since a + & =4
2 4 244 6

303t =3
Solve: (x2)3_‘ =
Slnce (a” ) = 'él‘-m

. ( 2)3 .=X-_2-\‘;3.-= X6

The total cost of 3 1tems is $40 OO If £he flISt item

costs $15.00 and the second :Ltem costs $18.00, how mach

- does the third item cost?.

Solutlon.
':‘i'he eqdation is: . x- +y+z =40

SJ_nce the cost of. two 1tems is known, we can substltute
. those values in the equatlon. : :
15 + 18 + 7 4_0 - .Ncw solve for z

: Aéld15+18 B

334z = 40
z= 40 - 33 - -_Subtract :;3 from 40 to solve for z
2 = $7.00




Ebcamplé 32

o Example 33

If 2/3 of a mmber is 30, what is the mmber?

Sclution: .
The equation is: "(2/3);;' =30 . Now solve for x
Cx=30 . (3/2)°  Multiply 3/2 by 30 -
x = 15 -_3 = | ~ Cancel the 2__.on the_,:bottom "
o - and reduce 30 to 15 on top

Siﬁiplify- '\9'—‘_4'8 e
\9’48 V2'3 483.sequ1valentto2-3

S:ane\//— aand\r}/—- \/_. \r}/—-'
W_\/ 2 3 \‘}a—\%-- 2\f—

N




SAMPLE ALGEBRA TEST

Complete the following.

1. -5-9 2. Ifa=3andd= -2 1.
2ad  _
a-d
. 2..
Choose the smaller number. o
3.0-3,1 . 4. -2, -5 5. -2, }-s]
o 3_7
" 4,
5.
Simplify. | 6.
6. —2% + 5x - 9% 7. 4{2x+ 1) - (x ~ 2)
i 7.
Solve.
8. 4x-2=10 9. 6y - (3y +4) =y
-9,
10 -2X + 6 £ 4. 10.
11.

1. Multiply: Sm(3n’n + 20°)




12. Add: {x - 2) + (3x% + 2x ~ 4)

13, Multiply:

14, (2x + 3y)2

(2x + 3) (x - 5)

15. Divide: x* +4x° +7x+12by x +3

Factor completely.

16. _ 82 - 2

18. 5r% - 13r + 6

19. Multiply:

2

17, _x2 + 6x + 8

a

w2 +y)
Fry 6
20, Divide: 6a’b? . 3a%p°
' 3
a - b

a® - 2ab + b°

RN

12.

13.

14.

15.

16.

17.

18.

19.

20.




31,

if the sum of a, b and ¢ is 257

21. Write as a single fraction: ;_+ 3_x
X Y =y
SOLVE:
22, x2 ~5x~14=0
B 2,3 04
X ox
24. x - 4y = -8
X+ 2y =10
25. _K
R = = for D )
' 26. What are the square roots of le?? .
27. Multiply: 5 - 8v3
8. simplify: V30 - 2/5
29. (3ap%?=
30, 23 430 2
If a=11and b = 4, what is the value of c 7

21.

22.

23.

24,

25,

26.

27.

28,

29. .

30.

31.

32.

32. If 4/5 of a number is 24, what is the nmumber?

&

33: WV 32x4-§4 =

9




10.

R

12.

13,

14.

15.

16.

17.

18. -

19.

20.

Seample Algebra. Test Answers

-14 2. v+ 2x
1 | x5
5
| 22. §-2, 7}
-3
23, 1/2
-5
| 24. 4,3
-2
25. D=K_
_6X Rm
X +6 2. x4p*
3 27. 815
2 28 4-]5_'
x>l | 29. 9a%p°
150°n% + 10mn’ - 30. 9
3% +3x - 6 31, 10
2% - % =15 32,30
4 + 1oxy +99° 33, M5 xy
x2- +x + 4 | | :

(s +0 (-t «
(x +2) (x + 4)
(5r - 3) (r - 2)
2
X

2(a - b)
a+b

/0




