Expressions and E, quafian.r_— Merf_lemarica}}’fl rases and Sentences
= L.H.S. = R.H.S. - a complete mathematical “scrrernce”
—»

o eilctio
.o “The sum of two consecutive numbers is 31.”

- x+10

x+x+1=31

“provsion = not a complete mathematical “sentence” — more like a plirase

“Tcn more than a number”

Solvmg the so-called “word problems™ that you are given in school is usually just a matter of rrass/aring L glish

s into mathematical equations.

Marlremrmr. al Words

Symbo! Engfr‘sk Equivalent
| su 1, plus, added to, more than, increased by, gain of, total of, combined with
= fl .r_-u_‘z_, _n_-unus subtracted from, less than, fewer than, decreased by. loss of .
X | P ‘oduct, tdnes multiplied by, of, factor of, double (x2), twice (x2), triple (x3)

quotient, divided by, half of (+2), one-third of (+3), per, ratio of

i, are, was, were, will be, gives, yields

Translating from English into Algebraic Expressions and Equations

Complete the following table.

|
|
!
|

J

i
i

. Algebraic g . Algebraic
Fa i Expression Engrish | Equation
1 Slx more than a number A3 Six more than a number is 5. | n+6=>5
[ A number decreased by 7 x—7 A number decreased by 7 is -9. i x=T7=-9
| ' '
; The product of a number and -3 . -3y The product of a number and -3 is 4. . -3y=4
| _ t : : — !
| Half of a number % Half of a number is 16. | % =16
A —
Triple a number decreased by 5 3x—-5 Triple a number decreased by 5 is 8. | 3x-5=8

Double a number plus 5

Double a number plus 5 gives 13.

;;_22"1'5;\5

One th1rd ofa number minus 2

One-third of a number minus 2 ylelds 16

$x-2=1p

" One-Fourkh o-a number

Ong—fourth ot & ARMDRY

x x
S, 5 i AR —l
reduced by 5 4 reduced by’ 5 s - | 4
| ! |
Sixty-ﬁve decreased by a number 65' -d Sixty-five decreased by a number gives 7. i 65-a = 7
A number divided by () ' %’ A number divided by 7 is —10. ' j‘" ==0
Quadruple a number subtréacted from 6 | b Lfv)( Quadruple a number subtracte fu-m 6 is | 6 Y =
m m[udr and @ nuum 2 N gb{,k(,"]‘ W‘f am\ o AU __._—_
P__ subtroded fom X 2-a Tl"ﬁgp’; aes 3., | 4
The q,un)nen*r of &, and a numkr 2 The quoh n+¢F 2, um} T I 2 _ .
\f L{' x—4 reolmﬁedLy "(’ IS = | x4
The quotlent of 6, and a number b The quotleut of 6 and a number subtracted : L - 2
subtracted from 3 3 —X from3is2. (no -.Ommﬂ) 2‘- -
The product of 2, and a number ) The product of 2, and a number increased
increased by 7 1 9\ ( Y+7 by 7 is 13. aCY+7) I§

The difference of triple a number, and

The difference of triple a number, and a

3x-(x+Y)

a number increased by 3

number increased by 3 yields 21.

wr%)-
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Algebra as a Language

SUMMARY OF MAIN IDEAS

Complete the following statements:

(a) Languages like English are best suited to descriptions of a
(b) The language of algebra is best suited to descriptions of a
(c) Mathis like & dating servi

ice hecause it’s all about

ual, "Ea'[‘l Ve

nature.

g un wf ‘f‘af‘l ve

nature.

relationshi ps

(d) The language of algebra has many advantages when it comes to describing mathematical relationships. Some of the

advantages include 1. (/{M(nyi' sod b\/ 6\/(7/)”\/0?1& (umversa{ Mﬁuaﬁ&) o « mathenatical

! n

(e) Expressions and equations can be compared to phrases and sentg nces respectlvel
Give an example of an equation: "2’)6 ’7 5

complﬂL e wathopeitical stotewait .

Give an example of an expression:

An expression is like a phrase because I+ is f\/(? 1

ressen V&Y co

SNZ -1y

mﬂ«macﬁcn( M(ﬂfﬁons\iubﬁ' can be

\; lie. ,014'/‘ th andthar Yoy ezsily)

An equation is like a sentence because 1+ 1S & C”oVVIb[&’?lf; W&{’M‘hcm s‘(‘a’[’émemft

(f) The Pythagorean Theorem is an example of an Qavucd'\ O that describes the mathematical r‘e mli InS I'ND
among the sides of a )/”Ifﬂ/\t- ‘hf(akm],@

(9) Math is much easier to understand when we keep in mind the M E fAt/\/ IN 6) of the symbols operations,
expressions and equations. Also, it helps to have good control over one’s mental (}L(/{“‘O ,'.0‘

Vocabulary of Algebra

Complete the following table:

Name Example Name Example
Constant w Unlike Herms 3x, 3y
Variable x L_,‘ke 4C1img 3ab”, —10ab’
Expression = 5'%.&/ — 7-xv lel”) 7-\, an e/zn't‘g)gh 3ab® —10ab’ = -Tab’
Term ~5ady < | |Evaludle an expresim 3(3)(H) -106)(4)" =304
(Numeric) Coefficient (_S"My pO’YMOVﬂJu' ' 48 128 =T a1
thfzfﬁifb‘izfgiﬁ"‘ i 5_6’1 Y) Trinomial ~4x° +20° -7’
Polynomial ~302 150 -x+| | Binomal 3ab? —10ab’
Monomal 3x Monpmial /Térm - ;
Binomial 5}1 +éé E}{/{J?’C SSlon —-3x*y+ Sabc - 2;3;}: ~5Jz
Trinomial 6—6[ .;.éb /> Tevrm _5Jz
Evaluate an Expression | -2 C"f)‘l‘f" =2(16)+| =3 (Numrlb) G)C%u@rrf‘ | @;
Simplify an Expression | =5y Y~y = —pxy | Hera CJC’QEV u‘g,q‘f" (Vaﬂ‘ayg Bd—\ —@
Like Terms 4 X )’ Qfx' / '\/arm}J/e a
Unlike Terms X, Y Conslant —34553476348.467674737
AR/
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Simplifying Algebraic Expressions

1. Complete the following statements:

(a) “Evaluate an expression” means 4o u?)’POfm omfa_/mﬂs '}?9 éﬁfla!*’l % ’£ﬂ0 answer
(b) “Simplify an expression” means +0 DL’I’ 7@/101 g)mmlwns 'flU ﬂﬂ( an eXﬁﬂaSSWV? fh g Sfmﬁb’%/m

(¢) When —3(—3)—10(-3)(5) is evaluated, the result is S = lUf’s)QS) =q - ("750) =9+750 = 7567 :

(d) The expression 3ab® —10ab’ can be simplified because '/'/W ‘k’/ms are. /fk €.

(e) The expression 3ab—10ab’ cannot be simplified because "HU’ “[lf’)’ mS  Qre Un /}ké’, ’

. 5
(f) One way to interpret the expression 2p +5p is two jrL') 12248 plus five ’0) y A ALB . Using

this interpretation, it makes sense that the simplified form is 7p because ;"fl M;gfd nlan _Seven ,DJZ'ZHS .

(g) One way to interpret the expression 2k + 5d is two AO""(’I €S plus five 0(@0}; . Using

this interpretation, it does not make sense that the simplified form is m because cQ }107,‘/'165 /D/ ul

50(00,5 Cahho‘)L 005515/5/ e&aa/ i /10#!(’—'5{6’45

(h) When snmphfymg expressions, first h }(& *fLermS shouldbe ¢ //€C+€d When this is

being done, it is very important that the Q; ngﬁlgn C move with the —}6 ym S

(i) When simplifying expressions containing brackets, the brackets can be removed without making any other

W I . Py
changes only if the bracket is preceded by a ;)2!4 g sign. This is so because (1 IT101 _can be

u
performed in any order whatsoever without changing the sum. If a bracket is preceded by a ”m’ngs sign,

brackets cannot be removed without making other changes. This is so because the result of Su éﬁa CA 116}

(i.e. the difference) is affected by the order in which it is performed. In this case, it is best to remove brackets by

adding fhe opps s
2. Simplify each of the following expressions. q £ gicy

a) (7x — 9) + (x — 4) b) 3y +8)+ (-y—5) ,.
' . ‘ ? () Box-13 d))&};-}B

¢) Bc—6)—(c+ 7) d) (k+ 2) - (3k — 2)

e) Bp—8p+ 1)+ (9p*+4p— 1) (c) /e~13 (0!) "c;)k“f'q'
f) (5xy* + 6x — 7y) — (3xy? — 6x + 7y) 3, 'QPQ—-LI(P

g) (4x — 3) + (x + 8) — (2x — 5) (f) 5{%\/ +2x -4

h) (2uv?® = 3v) — (v + 3u) + (4uv? — 9u) y

(9) 3¢+ 10
h) buv?-4v = ldu
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Discover: Exponent Law for Multiplication of Powers

4 fuctors of % plas

C lete the table below. Mak tions for the blank .
omplete the table below. Make up your own questions for the blank rows 3{?::7-_&6*0“ 'O
Product Expanded Form / Single Power
X'(x') = (Xx X x Xx X) x (X x Xx X) @3@ =i
y*(y*) =(YxYxYxYxY)x(YxYxyxyxyxYy) 5+0=1] |=Y
W)= () x(mxcm 31225 |=m"
&) | =oxaxaxa)x(axaXaxaxs) 4+5=9 |=a"
ey :(ﬁxfx-éxf;x‘(jﬁ;)x(*{:) b+1-= =t
W = (Wrwrwewxwxwrew ) ¥(wxw) 42=9 |[=w'
8= Gxh)x (hxhxhely) =G |= )"
P | =(prpprpxprpmpxp )X (ppxpxpxp) = pa
g5 =15—
vy iac\'Of‘S Dj‘:‘% h 75‘0‘(;1'0‘(5 [HT 9
T~ /\_"/\/\ i
- N e =
X x) :(’)CX%x“ox%)X('KX%%'“X‘X> =X
T\
Czds(c4d5) :(Cxde xd xd)x(CxCxCxde xdxdxd xd) / - N,B
k¥ (k;) (ﬁv\,\ 3A5=%
O ONT = T I 4t =(o J
r"“/i"i SUV'V' |9 AY Y P By ) o ®
SRR THE SAME —P %
/ _ 29
OnJ -V =z
\ S
' nG, exparded Form
, 1/ N PR 2
x RO '
o (o bc ) mulhplacaﬁ&m
oo Ol ANY Ofde/ a b

Complete this statement: Wher: muiii

plying pe vitl

,'l:; (don ‘f‘ C/MM@ o'(") 00’)0’1




Discover: Exponent Law for Division of Powers
Complete the table below. Make up your own questions for the blank rows.

Product Expanded Form sSingle Power

X _ XX XX XX XX XxXx X _ [ XxXxX (XXXXXXX]_l xt =X

& X x X x X X x X x X 1 1 7-3=4
y’ YxYxYxyxy _[yxy ) yxyxy)_(¥° =y

7 = = =1 — -2=
yxy (yxy]( 1 j (1] 523
GXOX(AX G xaxo q . -3z
= - ——’_—-"—' -— -~

& — Taaxaxa &/&X aXa 5(, = | <QL> =g

O L ettt () ) s
— t ey t Vi

ng 3
" ~ =W
pg + pd 'X .“,\ "tm * _ p =

Some, Mmanhers

!

¥® QKD
i _cxcxcxcxcxcxcxdxdxd =cd
c'de cxcxcxcxdxd
3 =
e =F 9
MY

=y

Complete this statement: Whe::

“:;\% Da, (0(014 ‘f“c}\anqe I”)




Discover: Exponent Law for Power of a Power

Complete the table below. Make up your own questions for the blank rows.

Product Expanded Form Single Power
(x42 = (Xx Xx Xx X)x (X x Xx X x X) —x8
( =(Yx YxY)x(Yx Y x ¥)x(Yx Yx ¥)x(¥x ¥YxY) =y
6
(m :Q/VLXMXMv(me\YWJ - m
(O
( =(2%9) x(gxq)x(g9)x(gx9)*(gx3) =
( f\/\/\ t Ik
- WS —
() Cin the, sama | =
: 2
( T S -k
(rs — 9
: ab
() = o
Do these using your shortcut, without the middle step
5 Ix5 =
= m m*
X = 4%
( =g, 4
. loxg =10
(x = %
( _ 7<% - 56
: 35 X5 /5 [ 70
(%) =a b " b
/TN N )

Complete this statement: i .‘,.“@MPM er is raised to an exponent

/ g
f gt s . . O R Ny e
RI e A0, gm D, u 1Ll i
o ya




