Chapter 1. Language of Algebra

Ex. 1.3

Answer 1CU.

The differences between “expression” and “an open sentence”

An expression: The word expression is a term for any well-formed combination of
mathematical symbols. An algebraic expression is only a phrase, not a whole sentence, so it
can not contain an equality sign [=}

Example: 4 x4,

An open sentences: A mathematical statement with one or more variables is called an open
sentence. An open sentence (usually an equation or ineguality ) is described as “open” in the
sense that its truth value are replaced with specific numbers, at which point the truth value can
usually be determined (and hence the sentences are no longer regarded as “open”).

Example: 3x-7= 29, whose only solution for x is 2,

Example: 4x+3>9, Whose solutions for x are all numbers greater than %

Answer 1PQ.

The given algebraic expression is y—20

Then verbal expression is |"twenty less than x"|

Answer 2CU.

Let an inequality is x+1=> 8§,

Now verify the solution set {8,9,10,11,...}.

That is
x+128 True or False?
8 | 84128928 | T™®
9| 9411381028 | TTUe
0] 1041281128 | THe

Hence an inequality [y+]>g], satisfied the solution set {8,9,10,11,...}.



Answer 2PQ.
The given algebraic expression is §p+2

Terms 4§up means five times of n

Addition means increased by

Then verbal expression is |" five times of # is increased by 2"|.

Answer 3CU.

An open sentence has at least one variable because it is neither true nor false until
specific values are used for the variable.

Example: 3x-7= 29, in which x is variable whose only solution is 2.

That is, this open sentence 3x-7 =29, is frue only for x =12,

Answer 3PQ.
The given algebraic expression is 43

Terms ,* means three times multiplication of a that is a cubed

Then verbal expression is [" 4 cubed"]

Answer 4CU.
The given equation is Iy -7 =29,

Now replace x in 3y —7 =29 with each value in the replacement set {lﬂ,] ],12,13,I4,I5}.

Then
x Ix-7=29 True or False?
101 3(10)-7=29 = 232 29 | FAIs
1301172292 26229 | P28
12 13(12)-7=29= 20 =29 | TTUe
1313013)-7229 = 32 29 | Folse
1413(14)-7=29= 352 29 | F2Is€
131 3(15)-7=29 = 382 20 | F2IS

Since =12 makes the equation true, the solution of Ixy-7=201is 12,

Hence |"The solution set is {12}"|




Answer 4PQ.
The given algebraic expression is 4* _1
Terms ,* means n to the fourth power

Subtraction means decreased by

Then verbal expression is |"n to the fourth power decreased by 1"|.

Answer 5CU.
The given equation is 12(x-8)=84.

MNow replace x in IE(x-S] = 84 with each value in the replacement set {lﬂ,i 1,12,13.,I4,IS}.

Then

X 12(x-8)= 84 True or False?
10

12(10-8)=84 = 24 % 84 | F2I5°

11 False

12(11-8)=29 =36 # 84

12 False

12(12-8)=29 = 48 = 84

13 False

12(13-8)=84 = 60 84

14 False

12(14-8)=84 =72 #84

15 True

12(15-8)=84 =84 =84

Since y =15 makes the equation true, the solution of |z(x-3]=s4 is 15.

Hence ("The solution set is {15}"|

Answer 5PQ.
The given expression is ﬁ[‘})— 2(8 + 5}.

Mow evaluate it using order of operation rules.

Then, get

6(9)-2(8+5) (Original expression )
Simplify the brackets that is

=54-2(13) multiply 6 and 9 and

add 8 and 5

Hence solution is |6(9)—2(8+5)= 28|




Ancwar ACII

The given equation is .r+g = ]i_
5 20
Now simplifying the equation, get
L
5 20
, 2 23 . { 11
Now replace x in x +—=—" with each value in the replacement set {—, —
5 20 4 2
Then
The equation is _ar+E =E. now far y = l
5 20 4
Taking the left hand side
LHS.= :ur+E
3
1 2 .
i ( putting the value of x)
CIx5+2x4
4x5
13
20
13 23
SN " —

20 20
L.HS.#R.H.S.

Similarly putting the remaining values of replacement set in the equation, get

X 2 23 Trueor False?
Xt—=—

5 20
1[1,2723 13 23 [False
414 5 20 20 20
111 2723 9 23 | False
—_ | ——m— = —

212 5 20 10 20
3(3,2723 2323 True
414 5 20 20 20
1 2723 7 23 | False
| = = e
5 20 5 20
115 223 33 23 | False
l— | —4—— = — 2 —

414 5 20 20 20

Since x=% makes the equation true, the solution of .r+%= ]i is 3

2

. .13
Hence ["The solution set is {E}“.

3
i4'l

l,ll
4

L



Answer 6PQ.
The given expression is 4[2+{IE+9)3].

MNow evaluate it using order of operation rules.

Then, get

4[2+(18+9)'| (Original expression)

=4(2 +(1]'1} (Simplify the brackets that is divide 18 by 9)
=4 2+3] (Simplif}r the pﬂwer}

=4(10) (Simplify the brackets that is add 2 by 8)
=40 ( multiply 4 and 10)

Hence solution is 4[2+[IE+9}3] = 40|,

Answer 7CU.
The given equation is 7-2(x+2)=25-92.
Mow replace x in 7 -2[1 + 2} = 25.92 with each value in the replacement set
{1-2,1 -4_.,1-15,1-3}.
Then
The equation is 7-2(x+2)=25-92. nowfor y=1.2
Taking the left hand side

LHS.=7-2(x+2)
=7-2(1-2+2) (putting the value of x)
=7.2(3.2)
=23-04

= 23-04%25.92

L.H.S.#R.H.S.

Similarly putting the remaining values of replacement set in the equation, get

X 7-2(x+2)=25-92 Trueor False?
121 9.2(1-242)=25.92 = 2304 # 2592 | FAIse
1-4 False

7-2(1-442)=25.92=>24-48 % 25.92

16 1 7.2(1-6+2)=25.92 25.92 = 25.92 | T"U€

1-8 False

7-2(1-8+2)=25-92=> 2736 % 25-92

Since y =1.6 makes the equation true, the solution of ?-2[1+2)=25-92 5 1-6.

Hence |"The solution set is {1-6}"|




Answer 7PQ.
The given expression is 9(3)-4°+6" +2.

Now evaluate it using order of operation rules.

Then, get

9(3)-4*+6" +2 (Original expression )
=27-16+36+2 (Simplify the powers)
=27-16+18 {DivideEﬁh}rE]

= 45-16 (Add 27 and 18)
=29 (Subtract 16 from 45)

Hence solution is 9(3)_43 +6°+2=129|

Answer SCU.

Definition (Algebraic equation): An algebraic equation is an equation of the form,

P=0
where Pand Q are polynomials with coefficients in some field.

Order of operations: “Operations” mean things like add, subtract, multiply, divide, squaring
efr.

Now way to simplify algebraic equation
= Do things in Brackets first.
= Orders (i.e. Powers and square roots efc.),

- Multiply and divide before addition and subtraction (left to right)

The given equation is 4(6)+3 = x.
Now solve it for x, that is find the value of x.

Then using order of operation rule, get

4(6)+3=x ( Write original equation )
24+3=yx Simplify the bracket )
27 =x Simplify addtion)

Hence [x=27]

Answer 8PQ.



The given expression is i

3(4x2-7)
Mow evaluate it using order of operation rules.
Then, get
(5-2) . :
—_ Original expression
3(4x2-7) (Geigiml expresaica)
_ (3:'" Subtract 2 from 5 in numerator
3(8-7) Multiply 4 and 2 in denominator
_ 9 simplify the power in numerator
3(1) Subtract 7 from 8 in denominator
=3 (Divide 9 by 3}

Hence solution is ﬂz}
3(4x2-7)

Answer 9CU.

Definition (Algebraic equation): An algebraic equation is an equation of the form
P=Q
where Pand O are polynomials with coefficients in some field.

Order of operations: "Operations” mean things like add, subtract, multiply, divide, squaring
etc.

Now way to simplify algebraic equation
« Do things in Brackets first.
= Orders (i.e. Powers and square roots etc.),

- Multiply and divide before addition and subtraction (left to right)

The given equation is w= %

Now solve it for w, that is find the value of w.

Then using order of operations rule, get

14-8
W= { 2 ] (writﬂ urigina| @quaﬁﬁn]
w= % (Simplify substraction )
w=73 (Simplify division)

Hence |y =3|



Answer 9PQ.
5S4t +e-=-2
6+b

Mow evaluate it using order of operation rules.

The given expression is

Then, get

Sa”+¢-2 [(}n' ginaI exprESSiL‘m ]

6+ ’2
4 N
= M (Putting the given values of a,band ¢)

+5
s(16) 5102
= 3(18)+10-2 (simplify the power in numerator)

+
_80+10-2 simplify the bracket in numerator
11 add 6 and 5 in denominator

=== = (add 80 and 10 in numerator )

=— (Subtract 2 from 90)
= (Divide 88 by 11)

5a3+c—2=
6+ b

Hence solution is

Answer 10CU.

Definition (Replacement set): A set of numbers from which replacements for a variable may
be chosen is called a replacement set.

Definition (Solution set): The solution set of an open sentence is the set of elements from
the replacement set that make an open sentence true.

The given inequality is 24 -2y >13.
Mow replace xin 24 —2x > 13 with each value in the replacement set {{),Iﬁ2¢3,4,5,6},

Then
The inequality is 24 -2x2>13, nowfor y=0
Taking the left hand side

LHS.=24-2x
=24-2(0) (putting the value of x)
=24

=24z13

Similarly putting the remaining values of replacement set in the inequality, get

X 24-2x=13 True or False?
0

24-2(0)213=> 24213 | 1T

1 True

24-2(1)213=>22213

True

24-2(2)213=>20213

24-2(3)213= 18213 | 1€

24 True

2(5)213= 14213 | 1€

(
2(4}§|3:>|62|3

(

( False

24—

24-2(6)213=>12213

Since x=0,1,2,3,4,5 make the equation true,

Hence the solution set for inequality 24 —2x>13 is {0,1,2,3,4,5}



Answer 10PQ.

Definition (Replacement set): A set of numbers from which replacements for a variable may
be chosen is called a replacement set.

Definition (Solution set): The solution set of an open sentence is the set of elements from
the replacement set that make an open sentence true.

The given inequality is 2,4% +3<75.

Now replace nin 2,% +3 <75 With each value in the replacement set {4,5,6,7,8,9}.
Then

The inequality is 2,* +3<75 nowfor p=4

Taking the left hand side

LH.S.=2n"+3
=2 [4}1 +3 (putting the value of n)
=2(16)+3 Simplifying power)
=32+3 {Multiplylﬁand 2)
=135 (Add 32and 3)

=35<75

Similarly putting the remaining values of replacement set in the inequality, get

n 2n* +3<75 True or False?
24y +3575 235575 | T

| 2(5) +3575 = 53275 | U

8 12(6) +3c75 7575 | T

T12(7) +3<75 > 101< 75 | FoIse

81 2(8) +3275 = 131275 | False

7| 2(9) +3275 =165 <75 | FAIse

Since x=4,5,6 make the inequality true,

Hence the solution set for inequality 2,42 +3<75 is {4,5,6} .

Answer 11CU.



Definition (Replacement set): A set of numbers from which replacements for a variable may
be chosen is called a replacement set.

Definition (Solution set): The solution set of an open sentence is the set of elements from
the replacement set that make an open sentence true.

The given inequality is 3(12-x)-2<28.
Now replace x in 3[[2—::} — 2 < 28 with each value in the replacement set {1 -5,2,2- 5,3}.
Then
An inequality is 3(12-x)-2<28, nowfor x=0
Taking the left hand side
LHS.=3(12-x)-2

=3(12-1.5)-2 (putting the value of x)
=3(10-5)-2
= 29.5%28

Similarly putting the remaining values of replacement set in the inequality, get

x 3(12-x)-2<28 True or False?
151 3(12-1-5)-2<28 = 29.5 < 28 | F2Ise

¢ 3(12-2)-2<28=28<28 | 1T°

231 3(12-2-5)-2<28 = 26.5<28 | 11"
313(12-3)-2228 > 2528 | e

Since x=2,2-5,3 make the equation true,

Hence the solution set for inequality 3[[2—:}-2£ 28 is {2,2-5,3}.

Answer 14PA.

Definition (Replacement set): A set of numbers from which replacements for a variable may
be chosen is called a replacement set.

Definition (Solution set): The solution set of an open sentence is the set of elements from
the replacement set that make an open sentence frue.



The given equationis p—12=9,

Now replace bin p—12 =9 with each value in the replacement set {12,17,18,21,25}.
Then

The equation is p-12=9.nowfor h=12

Taking the left hand side

LHS.=b-12

=12-12 (putting the value of b)
::-Elak_';:"ﬂ
L.H.S.# R.H.S.

Similarly putting the remaining values of replacement set in the equation, get
b b-12=9 True or False?
12113_1229- 029 Fals®
7117212292 529 | False
181181229629 | False
21911229 9-9 | True
21 25-12295 1320 | Fols°

Since p =21 makes the equation true,

Hence the solution set for equation p—-12=9 is {2]}.

Answer 15PA.
Definition (Replacement set): A set of numbers from which replacements for a variable may
be chosen is called a replacement set.

Definition (Solution set): The solution set of an open sentence is the set of elements from
the replacement set that make an open sentence true.



The given equation is 34—k =22,

Now replace b in 34— p =22 with each value in the replacement set {!2,]?,]8,21,25}.
Then

The equation is 34-h=22.nowfor p=12

Taking the left hand side

LHS.=34-b
=34-12 (putting the value of )
=22
=R.H.S.
LHS.=R.HS.
Similarly putting the remaining values of replacement set in the eqguation, get
b 3-h=22 True or False?
2134 1222020 =27 | TrUe
' 34-17=225 1722 | PO
18 [ 34 1822216222 | s
2134 21=005 13222 | FOIsE
25| 34_25-225 942 |False

Since p =12 makes the equation true,

Hence the solution set for equation 34-pH=22Iis {IE}.

Answer 16PA.

Definition (Replacement set): A set of numbers from which replacements for a variable may
be chosen is called a replacement set.

Definition (Solution set): The solution set of an open sentence is the set of elements from
the replacement set that make an open sentence true.



The given equation is 3g+7 =31.
Now replace ain 3g+ 7= 3] with each value in the replacement set {{},E*S,B,ID}-.
Then

The equation is 3g+7=31.nowfor g=10

Taking the left hand side

LHS.=3a+7
=3(0)+7 (putting the value of a)
:3[.

L.H.S.# R.H.S.

Similarly putting the remaining values of replacement set in the equation, get
a 3a+7=31 True or False?
013(0)+7=31 731 |Fol®
31303)+7=31 16231 | FAl®
3| 3(5)+7=31=> 22231 | FIS€
81 3(8)+7=31=>31=31 | TV
101 3(10)4+7=31 =37 31 | P2

Since g =8 makes the equation true,

Hence the solution set for equation 3g+7=311Is {S}

Answer 17PA.
Definition (Replacement set): A set of numbers from which replacements for a variable may
be chosen is called a replacement set.

Definition (Solution set): The solution set of an open sentence is the set of elements from
the replacement set that make an open sentence true.



The given equation is 4g+5=17.

Now replace ain 44+ 5=17 with each value in the replacement set {{},E,S,E,IEI}.
Then

The equation is 4g+5=17, nowfor g=

Taking the left hand side

LHS.=4a+5
=4(0)+5 ( putting the value of )
: 17.
L.H.S.# R.H.5.
Similarly putting the remaining values of replacement set in the equation, get
a da+5=17 True or False?
O 14(0)45=17 5417 |False
3a@)es=1717=17 | T
3| a(5)+5=17=> 25217 | False
81 a(8)+5=17237217 | FAlse
101 4(10)+5=17= 45217 | FI5°

Since g =73 makes the equation true,

Hence the solution set for equation 4g+5=17 Is {3}

Answer 18PA.
Definition (Replacement set): A set of numbers from which replacements for a variable may
be chosen is called a replacement set.

Definition (Solution set): The solution set of an open sentence is the set of elements from
the replacement set that make an open sentence true.



The given equation is ﬂ—-ﬂf ={).
o

Now simplify the equation

A 4=0 ( Write original equation )

a

a[ﬂ]=4a (Multiply each side by a)
o

40 = 4a (On Simplification)

40 -4a=10

Now replace a in 40 — 44 = () with each value in the replacement set {-:},3, S,B,lﬂ}.

Then
The equationis 40-4g=0. nowfor g=1
Taking the left hand side

LHS. =40-4a
=40-4(0) (putting the value of )
~ 40
# ().

L.H.S.=R.H.S.

Similarly putting the remaining values of replacement set in the equation, get

a 40-4g=0 True or False?
0

40-4(0)=0=40%0 Fukse

3 False

40-4(3)=0=>28#0

3 False

40-4(5)=0=20%0

8 False

40-4(8)=0=>8#0

10 True

40-4(10)=0=0=0

Since g =10 makes the equation true,

Hence the solution set for equation ﬂ_4= 0is {I{!}.
o

Answer 19PA.

Definition (Replacement set): A set of numbers from which replacements for a variable may
be chosen is called a replacement set.

Definition (Solution set): The solution set of an open sentence is the set of elements from
the replacement set that make an open sentence true.



The given equation is g_z =4,

Now simplify the equation

5 2-4 ( Write original equation)

fg—2]+2=4+2 (Add each side by 2)

3[%} =3x6 (Multiply each side by 3)

h-18=0 (On simplification)

Now replace bin p—18% = with each value in the replacement set {12,]1]&21,25}.
Then

The equationis h—18=0, nowfor h=12

Taking the left hand side

LHS.=b-18
=12-18 (putting the value of b)
-0
L.H.S.#R.H.S.
Similarly putting the remaining values of replacement set in the eguation, get
b h—18=10 True or False?
12 {15 18=0= -620 | F2Ise
7 117-18=0= 120 | False
181 18-18=0=0=0 | e
211 211820320 | FAlsE
2|25 18=0= 720 | FAI5®

Since p =18 makes the equation true,

Hence the solution set for equation g_2= 4is |{18}]




Answer 20PA.

The given equation is ,wr+1 = E
4 B
. 7 17 . 1 3
Mow replace x in x +—=— with each value in the replacement set {—,—,
4 8 g 8
Then
The equation is .r+1= E now for x = l
4 B 8
Taking the left hand side
L.HS.= .:vr+l
L 7
==+ 2 (putting the value of x)
C1+7x2
B
5
8
15 17
38
L.H.S.# R.H.S.

Similarly putting the remaining values of replacement set in the equation, get

X 7 17 True or False?
X+—=—
4 8
111 717 15 17 | False
_ T —y
8§18 4 8 8 8
313 T'17 17 17 | True
818 4 B8 8 8
3|15 TL7 19 17 | False
8|18 4 8 8 8
715 7717 19 17 | False
818 4 B8 8 8
Since .r=§ makes the equation true, the solution of x+%=% is %

Hence ["The solution set is {%}“.

o0 | Lh
[ U



Answer 21PA.

The given equation is I+l=E

12
. 7 25 . | 1
NMow replace x in x + — =— with each value in the replacement set <—_1,1—,2 .
12 12 S
Then

The equation is _r+l = E, now for y = l

12 12 yd
Taking the left hand side
L.HS.= .r+l
i
=2t (putting the value of x)
_ 1x6+7x1
12
1B
12
13 25
_# M—

12 12
L.H.S.# R.H.S.

Similarly putting the remaining values of replacement set in the equation, get

X 7 25 True or False?
X+—=—
12 12
1 1 7*25 13 25 | False

= | ==

2 ]2 12 12 12 12

1 725 19 25 | False
- =

12 12 12 12

113 7225 25 25 |True
=] - t—=—=— =

212 12 12 12 12

2 7 *25 31 25| False
D= = =

#
12 12 12 12

Since y= 111 makes the equation true, the solution of x+l=£ is ll

12 2

. . 1
Hence |["The solution set 1s {IE}“.




Answer 22PA.

The given equation is %{x+1}=%.

L2 g8 . 1112
Now replace x in —{ x+1)=— with each value in the replacement set {—,—,—,—".
5{ ) 15 {6 372 3}

Then
™ 2 8 |
e equation is —{.r+1}=—.- now for y=—
5 15 6
Taking the left hand side
LH.S.=2(x+1)
25 1
= E+I] ( putting the value of x)
2 E]
5.6
-
15
1.3
5 15
L.HS.=R.H.S.

Similarly putting the remaining values of replacement set in the equation, get

X 2 8 True or False?
“(x+1)=—
5 15
1 2[1 V'8 7 8 | False
— | ==+l |F—=—z—
6|56 J 15 15 15
1 zf|+]‘1s 8 8 | True
3153 )15 15 15
11271 \* 8 3 & | False
| ==+l |F—= = —
2152 J 15 5 15
212(2 y*8&8 2 8§ |False
—|=| =l |=—=—r—
54 J 15 3 15

.
is —

Since x=l makes the equation true, the solution of %{xﬂ):li

Hence |["The solution set is {%}“.




Answer 23PA.
The given equation is 2-7(x+5)=17-28.
MNow replace x in 2-?[1+ 5] =17-28 with each value in the replacement set
{I-Z,I -3,1-4,1 -5}.
Then
The equationis 2-7(x+5)=17-28, nowfor x=1.2
Taking the left hand side

L.HS.=2-7(x+5)

2-7(1-2+5) ( putting the value of x)
2.7(5-2)
14-04

= 14-04217-28
L.H.S.# R.H.S.

Similarly putting the remaining values of replacement set in the equation, get

x 2-7(x+5)=17-28 True or False?

2-7(1-245)=17-28=16-74 #17-28 | 1 *15¢

131 2.7(1:345)=17. 28 1701 #17.28 | F2S€

I -=

True

2-7(1-4+5)=17-28=17-28=17-28

1-5 False

2-7(1-5+5)=17-28=17-55#17-28

Since y =1.4 makes the equation true, the solution of 2-?[x+ 5] =17-281is 1.4

Hence |"The solution set is {1-4}"|




Answer 24PA.
The given equation is 16(x+2)=70-4,
Mow replace x in Iﬁ{x+2] = 704 with each value in the replacement set
{2-2*2-4}2-6,2-3}.
Then

The equationis 16(x+2)=70-4. nowfor y=2.2

Taking the left hand side

LH.S.=16(x+2)
=16(2-2+2) (putting the value of x)
= 1554-2}
=67-2

=67-2270-4

L.H.5.# R.H.S5.

Similarly putting the remaining values of replacement set in the equation, get

x 16(x+2)=70-4 True or False?
2.2

16(2-2+2)=70-4=> 6722704 | T 215

2.4 True

16(2:4+2)=70-4=>70-4=70-4

26 False

16(2-6+2)=70-4=73-670-4

2-8 False

16(2-8+2)=70-4=>76-8 % 70-4

Since y=2.4 makes the equation true, the solution of Iﬁ{x+2] =70-4i5 2.4

Hence |"The solution set is {2-4}"|




Answer 25PA.
The given equation is 21(x+5)=216-3.

Mow replace x in 21 [.r+ 5] = 2163 with each value in the replacement set
{3-1,4-2*5-3,6-4}.

Then

The equationis 21(x+5)=216-3. now for x=3.]

Taking the left hand side

L.H.S.=21(x+5)
=21(3-1+5) (putting the value of x)
=21(8-1)
=170-1

=170-1+216-3

L.H.S.# R.H.S.

Similarly putting the remaining values of replacement set in the equation, get

x 21(x+5)=216-3 True or False?
3-1

21(3-145)=216-3=>170-1%216-3 | T3¢

4.7 False

21(4:2+5)=216-3=193-2#216-3

53

21(5-3+5)=216-3=216-3=216.3 | 1™

6-4

21(3-1+5)=216-3= 23942 2163 | 1€

Since y=45.31 makes the equation true, the solution of El[x+5] =216-3is 5.3

Hence |"The solution set is {5-3}"|




Answer 26PA.

Given that in Conkle family there are two adults, a daughter in high school, and two sons in
middle school. They want to spend not more than §30,

And given that

Admission prices
Evening | Matinee
Adult | $7-50 $4.50
Student | $4-50 | $4-50
Child $4-50 $4.50
Senior | $3-50 | $4-50

Since the movie theater charges the same price for high school and middle school students.

MNow let cost for adult is denoted by a ,cost for high school daughter is denoted by b and cost
for middle school students is denoted by ¢.

Then inequality is
2a+b+2c<30

Since the movie theater charges the same price for high school and middle school students.
Then

|2a +3b < 30| or [2a + 3¢ < 30|,




Answer 27PA.

Given that in Conkle family there are two adults, a daughter in high school, and two sons in
middle school. They want to spend not more than $3(),

And given that

Admission prices
Evening | Matinee
Adult §7-50 $4.50
Student | $4.50 | $4.50
Child $4-50 $4-50
Senior | $3-50 | $4-50

Since the movie theater charges the same price for high school and middle school students.

Now let cost for adult is denoted by a ,cost for high school daughter is denoted by b and cost
for middle school students is denoted by c.

Then inequality is
2a+b+2c<30
Since the movie theater charges the same price for high school and middle school students.

Then 24+3b<30

Since in matinee all cost are same.

Then cost for the family to see a matinee is

2a+3b<30 (origin equation )
=2(4-50)+3(4-50) (putting the values)
=225

Hence |Conkle family have to spend $22 -5 to see a movie in matinee|.




Answer 28PA.

Given that in Conkle family there are two adults, a daughter in high school, and two sons in
middle school. They want to spend not more than $30,

And given that

Admission prices
Evening | Matinee
Adult | $7-50 $4.50
Student | $4-50 | $4-50
Child $4-50 $4-50
Senior | $3-50 | $4-50

Since the movie theater charges the same price for high school and middle school students.

Now let cost for adult is denoted by a cost for high school daughter is denoted by b and cost
for middle school students is denoted by ¢.

Then inequality is
2a+b+2c<30
Since the movie theater charges the same price for high school and middle school students.

Then 24+43h<30

Then cost for the family to see a evening is

2a+3h<30 (origin equation )
=2(7-50)+3(4-50) (putting the values )
=28-50

Hence [Conkle family have to spend 52850 to see a movie in evening|.

Answer 29PA.
The given equationis 14.8-3-75=1¢.

Now solve it for £, that is find the value of f using order of operation rules.

Then, get
14-8—-3-75=¢ Write original equation )
[1-05=¢ Simplify the subtraction)

Hence solution is (f=11-05[



Answer 30PA.
The given equationis g=32.-4-18-95,

Mow solve it for a, that is find the value of a using order of operation rules.

Then, get
a=32-4-18.95 ( Write original equation )
a=13-45 (Simplify the subtraction)

Hence solution is |7=13.45|.

Answer 31PA.

12x5
(15-3)

The given equationis ¥ =

Mow solve it for y, that is find the value of y using order of operation rules.

Then, get
12x5 .. .

= Original equation

) (15-3) (Orig 9 )

y= 121 ; = (Simplify the bracket that is subtract 3 from 15 in denominator )
HXS e

V= )\i [Slm]]hf)"}

y=3

Hence solution is |y = 5|,

Answer 32PA.

The given equation is g£= fiaicd
G (16-7)°
MNow solve it for g, that is find the value of g using order of operation rules.
Then, get
15%6 ;i ;

= Original equation
£ 16-7) (Original equation)

_9% Multiply 15 and 6 in numerator
g 9 Simplify the bracket that is subtract 7 from 16 in denominator
g=10 Divide)

Hence solution is |g =10].




Answer 34PA.

: o 4(14-1)
The given equation is g=———=+7
3(6)-5
Now solve it for d, that is find the value of d using order of operation rules.
Then, get
4“4']]” (Original equation)
=—_— < riginal equation
3(6)-5 AR
i 4(13) +7 Simplify the bracket that is subtract | from 14 in numerator
18—5 Simplify the bracket that is multiply 3 and 6 in denominator
_ E+ 7 Multiply 4 and 13 in numerator
“13 Subtract 5 form 18 in denominator
a=4+7 ( Simplify division )
a=11 ( Simplify addition that is add 4and 7 )

Hence solution is ‘

Answer 35PA.
: o I 2
The given equation is p = 1[7(13]+4(5-)_45[2]].

Now solve it for p, that is find the value of p using order of operation rules.

Then, get

:i[?{23]+4{51)—6[2}] (Original equation )
p=i[?{8]+4(25}—6[2)] (Simplify the powers )

_ Simplify the brackets that is
F_E[Sﬁ't'mn_lz] Multiply 7 and 8, 4 and 25 & 6 and 2)
p= i[lﬁﬁ—ll] ( Simplify addition )
p= i[lddl] ( Simplify subtraction )

p =136 ( Simplify division )

Hence solution is | p = 36|




Answer 36PA.
: . 1
The given equation is p = §[5(3=)+ 2{43] _2(?)].

Mow solve it for n, that is find the value of n using order of operation rules.

Then, get

n= é[5(3*}+2(4’)-1{?]} (Original equation)

. é[g(g)g(&]-z(?}] (Simplify the powers )

_ ] Simplify the brackets that is

"= §[54+|23_|4] (Multiplyﬁand 9,2 and 64 & 2 and '?)
n= é[lsz—m] ( Simplify addition )

n= IE[ME] ( Simplify subtraction )

n=21 ( Simplify division )

Hence solution is

Answer 37PA.

Definition (Replacement set): A set of numbers from which replacements for a variable may
be chosen is called a replacement set.

Definition (Solution set): The solution set of an open sentence is the set of elements from
the replacement set that make an open sentence true.

The given inequality is g-2 < 6.

Now replace a in g—2 < § with each value in the replacement set {6,?,8,911{],1 I}.
Then

The inequality is g-2<« g nowfor g=6

Taking the left hand side

LHS.=a-2
=6-2 ( putting the value of a)
=4

=4<6

Similarly putting the remaining values of replacement set in the inequality, get

a=-2<6 True or False?

6-2<6=>4<6 | 1TUE

T-2<6=5<6
8-2<6=6<6

True

a
6
7
8

False

9 False
10

11

9-_2<6b=7<b
10-2<6=>8<6
11-2<6=9<6

False

False

Since x=6,7 make the inequality true,

Hence the solution set for inequality g-2<6 IS {6,?},




Answer 38PA.

Definition (Replacement set): A set of numbers from which replacements for a variable may
be chosen is called a replacement set.

Definition (Solution set): The solution set of an open sentence is the set of elements from
the replacement set that make an open sentence true.

The given inequality is g4 7 < 22.
Now replace ain g4+ 7 < 22 with each value in the replacement set {13,I4,I5,16,I?}.
Then

The inequality is g+7 <22 nowfor g=13

Taking the left hand side

LES. =a+7
=13+7 (putting the value of a)
=20
=20<22
Similarly putting the remaining values of replacement set in the inequality, get
a a+71<22 True or False?
B3 11347<2220<22 | TrUe
141 1447<22 =21 <27 | True
151 1547<22 = 22 < 22 | False
16 | 164+7<22 = 23 < 22 | False
17 174722 = 24 < 22 | FISE

Since x =13,14 make the inequality true,

Hence the solution set for inequality 547 <22 is {]3,14}.

Answer 39PA.

Definition (Replacement set): A set of numbers from which replacements for a variable may
be chosen is called a replacement set.

Definition (Solution set): The solution set of an open sentence is the set of elements from
the replacement set that make an open sentence true.



The given inequality is %3 e

Now replace a in %3 2 with each value in the replacement set {5,10,15,21‘.},25}.
Then

The inequality is %3 2nowfor g=5§

Taking the left hand side

LHS.=

Lh| o

( putting the value of )

=i |

=1%2

Similarly putting the remaining values of replacement set in the inequality, get

a a. 5 True or False?
g2

5 géztﬁvl:_“z False

1 107 T

0 ?ﬂzz:;zzz i
115535 | True

5

< 1—%2:432 Lrwe
BB 52| ™

Since x=10,15,20,25 make the inequality true,

Hence the solution set for inequality % >2 is {I{},IE,ED,ZS}.



Answer 40PA.

Definition (Replacement set): A set of numbers from which replacements for a variable may
be chosen is called a replacement set.

Definition (Solution set): The solution set of an open sentence is the set of elements from
the replacement set that make an open sentence true.

The given inequality is %Tu <8.

MNow replace a in i‘_a < & with each value in the replacement set {12,14,16,18,2{},22}.
Then

. .. 2a
The inequality is T <® nowfor g=12

Taking the left hand side

LHS.= L
2(12
= Q ( putting the value of a)
=6
=6<8

Similarly putting the remaining values of replacement set in the inequality, get

a 2_;.-{8 True or False?

12 Hu}és:ags True
4

14 2{:]4]::3 __— True

s

4

16 2(]6];8:-8113 True
4

18 2(18};35‘3%8 False
4

20 2(20)23:}[{}"-3 False
4

22 2(22);3:}1 o False

Since x=12,14,16 make the inequality true,

Hence the solution set for inequality %Ta <8 IS {IE,H,lﬁ},




Answer 41PA.

Definition (Replacement set): A set of numbers from which replacements for a variable may
be chosen is called a replacement set.

Definition (Solution set): The solution set of an open sentence is the set of elements from
the replacement set that make an open sentence true.

The given inequality is 4-32>10-6.
Now replace ain 4g-13 > 10-6 with each value in the replacement set {3-2,3-4,3-6,3-8,4}.
Then

The inequality is 4g-3>10-6 nowfor g=3.2
Taking the left hand side

LH.S.=4a-3
=4(3-2)-3 (putting the value of )
=12:8-3
=9.8
=9.8%10-6
Similarly putting the remaining values of replacement set in the inequality, get
4a-3=210-6 True or False?
3214(3-2)-3210-69-8210-6 | ¢
341 4(3-4)-3210.6=10-6210-6 | 1™
361 4(3-6)-3210-6 = 11-4210.6 | 1T
381 4(3.8)-3210.612-2210.6 | 1™°
4 4(4)-3210-6=13210-6 | '™°

Since x=3-4,3-6,3-8,4 make the inequality true,

Tk

Hence the solution set for inequality 44-32>10-6 IS {

-4,3-6,3-8,4}|




Answer 42PA.

Definition (Replacement set): A set of numbers from which replacements for a variable may
be chosen is called a replacement set.

Definition (Solution set): The solution set of an open sentence is the set of elements from
the replacement set that make an open sentence true.

The given inequality is gg-5>23.8.

MNow replace ain 6g—52 23-8& with each value in the replacement set
{4-2,4-5,4-3,54,5-4}.

Then

The inequality is §g-52>23.8 nowfor g=4.2

Taking the left hand side

LH.S.=6a-5
=6(4-2)-5 ( putting the value of a)
=25.2-5
=202

=20-2%23-8

Similarly putting the remaining values of replacement set in the inequality, get
a ba-5=23-8 True or False?
+216(4-2)-5223.820-2223.8 | FIs¢
43 16(4-5)-5223.8>22223.8 | False
481 6(4-8)-5223.823.8223.8 | 1T
311 6(5:1)-5223.8225.6223.8 | 1™°
34 | 6(5.4)-5223-8=27-4223.8 | 1 1°

Since x=4-8,5-1,5-4 make the inequality true,

Hence the solution set for inequality §g-5>23.8 is {4-8,5'1,5-4}.




Answer 43PA.

Definition (Replacement set): A set of numbers from which replacements for a variable may
be chosen is called a replacement set.

Definition (Solution set): The solution set of an open sentence is the set of elements from
the replacement set that make an open sentence true.

The given inequality is 34 < 4.

MNow replace ain 3g <4 with each value in the replacement set {ﬂ%%ll%}

Then
The inequality is 3g<4 now for g=1)
Taking the left hand side

L.H.S.=3a
=3(0) (putting the value of a)

=0<4

Similarly putting the remaining values of replacement set in the inequality, get

a 3a<4d True or False?
01 3(0)sa= 054 | TV
1 T
= (J£4:>ls4 g
3
2 (Ji" o True
3
U 3(1)ga=3<4 | U
3 T
= 3[ﬂ]~=_:4=~4g4 s
373
121

since x=0,—,—,1,1— make the inequality true.
373 3

Hence the solution set for inequality 3g<4 is {ﬂ,%éﬁl,ll}.




Answer 44PA.

Definition (Replacement set): A set of numbers from which replacements for a variable may
be chosen is called a replacement set.

Definition (Solution set): The solution set of an open sentence is the set of elements from
the replacement set that make an open sentence true.

The given inequality is 2p < 5.

Mow replace b in 2k < § with each value in the replacement set {1,1%,2,2%,3}.

Then
The inequality is 2h <« 5 nowfor p=1
Taking the left hand side

LHS.=2b
=2(1) ( putting the value of b)

=2<5

Similarly putting the remaining values of replacement set in the inequality, get

b 2b<5 True or False?
Ul 2(1)<s=>2<5| e
|% 1(%J?5:>3~:5 me
2 | 2(2)<5ma<s | T
2- 16];5:’5{5 e

3| 2(3)<5=>6<5 | FAbE

Since _;;=]_1%,2 make the inequality true,

Hence the solution set for inequality 25 < 5 is {I,I%*E}.




Answer 45PA.
Given that during the lifetime, the average Americans drink
15,579 glasses of milk,
6,220 glasses of juice, and
18,995 glasses of soda.

Then to find the equation that show the total number of glasses of milk, juice and soda the
average Americans drink during the lifetime add all these values. That is

g=15579+6,220+18,995|

Answer 46PA.
Given that during the lifetime, the average American drinks

15,579 glasses of milk,
6,220 glasses of juice, and
18,995 glasses of soda.

Then equation that show the total number of glasses of milk, juice and soda the average
American drinks during the lifetime is

2=15,579+6,220+18,995
g =40,794 (add 15579, 6220 and 18995)

Hence the average American drink in a lifetime is |g = 40,794

Answer 47PA.

Given that each sweater costis $39.(0( from an online catalog and additional shipping
charges are $10-95.
Since total money to spend is $102 - 50.

Now let total number of sweaters you purchase are n
Then inequality is

(cost of each sweater ) n + (additional shipping charges ) < ( total spend money).
= 39 +10-95<102-50.

Hence inequality iIs [39,+10-95 <102-50].




Answer 48PA.

Given that each sweater costis §39.(00 from an online catalog and additional shipping
charges are $10-95.
Since total money to spend is $102-50.

MNow let total number of sweaters you purchase are n
Then inequality is

(cost of each sweater ) n + (additional shipping charges ) < ( total spend money ).
= 39 +10-95<102-50.

Then inequality is 397 +10-95<102-50

Now check for maximum value of n which makes inequality true

Then
397 +10-95<102-50 (Original inequality)
(391 410-95)-10-95<102-50-10-95  (Subtract each side by 10-95)
391 <9155 (Simplify)
2 815 (Divide each side by 39)
39 39
n<2-34

Hence maximum 2 sweaters you can buy|.

Answer 49PA.
The given inequality is 3x <1.

Then solve it for x, get

— < (divide each side by 3)

That is all numbers which are less than or equal to % make inequality true.

: . : . 1
Hence the solution set for inequality 3y <] is {all numbers less than orequalmg}.




Answer 51PA.

The given inequality is

, (an' +5
Now replace n in
(@xf)—n
Then
The inequality is (an:ﬁ 3
(‘JXBZ)—H
Taking the left hand side
2
Lis. =% +3
(9x3%)-
(5%5)"+5
(9x3%)-5
_ [25]3+5
(9)(9}—5
=625+5
81-5
_630
77
=8-18
=8-18<28

( putting the value of n)

(simlifying the powers and then brackets )

(simlifying the powers and then brackets)

(Add 625 and 5 in numerator

Subtract 5 from &1 in denominator)

(Divide 630 by 77)

Similarly putting the remaining values of replacement set in the inequality, get

I : True or False?
(SXH} +5{28
(gx:’rl}—ﬂ

5 - a True
(5%3) 43 2 e 8.18<28
(9x32)—5

7 a True
{SXT} +5{23516-62{28
(9:-:3 )

9 » False
(5x9) +5{23:23-19{23
(9%3)-9

11 4 False
(sx11)’ +5 <28 = 43.28<28
(9:-:3 ]-

13 False
(5x13)" + (5XI3) 45 2 e 62.21<28
(9x31)-|3

Since p=35,7 make the inequality true,

Hence the option (B) is true. That is the solution set for inequality

{5, 7}




Answer 52PA.
Oprtion (B). The given expression is 6(3+2)+(9-7)

Now evaluate it using order of operation rules.

Then, get

6(3+2)+(9-7) (Original expression
=6(5)+(2) (Simplify the brackets)
=30=2 (Multiply 6 and 5)
=15 (Divide 30 by 2)

Hence solution of 6(3+2)+(9-7) is 15, Then option (B) is not true.

Oprtion (C). The given expression is 27 +3+(12-4)

Now evaluate it using order of operation rules.

Then, get
27+3+(12-4) (Original expression )
=948 (Divide 27 by 3 and simplify the bracket)
=17 (Add 9and 8)

Hence solution of 27 +3 +[12-4} is 17. Then aption (C) is true.

Oprtion (A). The given expression is 2[2{6-3]] -5

Now evaluate it using order of operation rules.

Then, get

2[2(6—3}]—5 (Original expression )
=2[2x3]-5 (Subtract 3 from 6)
=2x6H-5 (Multiply 2 and 3)
=12-5 (Multiply 2 and 6)
=7 (Subtract 5 from 12)

Hence solution of 2[2[6-3]]—5 is 7. Then option (D) is not true.

Hence optioin (C) is true|

Answer 53MYS.
The given verbal expression is “r squared increased by 3 times 5"

Now as the verbal expression states:

rsquared means multiply r two times {rx.r' = ,_z}
and three times of s means multiply 3 and s (3s)

So algebraic expression is

rt o+ 35,




Now given p=2 s=51¢= %

Putting these value in the algebraic expression, get

¥ 438

=(2)" +3(5) (simplifying brackets)
=4+15 (simplifying addition )
=19

Hence |2 +35=19|

Answer 54MYS.

The given verbal expression is “f times the sum of four times s and r.
Now as the verbal expression states:

The sum of four times s and ris [45+r]

and t times the sum is ¢(4s+r)

S0 algebraic expression is

1{ds+r))

Mow given p=25=51= l

Putting these value in the algebraic expression, get

t(ds+r)

= (é][4x5+ 2) (Putting the given values )
=§ (simplifying bracket )

=11

Hence |t(4s+r)=11|




Answer 55MYS.
The given verbal expression is “the sum of r and s times the square of [
Now as the verbal expression states:
the sumofrand sis r+s
and square of fis ;2

S0 algebraic expression is

(r+s)e?)

Now given pr=2 s=5¢= l

Putting these value in the algebraic expression, get

[r+$)f3
2
={2+5)(IE] (simplifying brackets )
={?][%J (simplifying multiplication )
7
T4

T
Hence A=
{r+a} "

Answer 56MYS.
The given verbal expression is “r to the fifth power decreased by .
Now as the verbal expression states:
r to the fifth power is 3

S0 algebraic expression is

ri—u'.

Mow given p=2 s=51= %

Putting these value in the algebraic expression, get

5

¥t
=(2y _IE (putting the given values)
=32 —% (simplify power)
32x3-1
2
63
)
=31-5

Hence | —¢=31.5|




Answer 57MYS.
The given expression is 5° + 3{42).

Now evaluate it using order of operation rules.

Then, get

5 +3(4“) (Original expression)
=(5%5x5)+3(4x4) (Simplify the powers)
=125+48 (Simplify the bracket )
=173 (Simplify the addition )

Hence solution is |5° +3(41] =173/,

Answer 58MYS.
3E—-12
2x13

Now evaluate it using order of operation rules.

The given expression is

Then, get

38-12 .. "

Original expression
2x13 { £ P ]
_ 26 Subtract 12 from 38 in numerator
2 multiply 2 and 13 in denominator
=1 (Simplify division )
Hence solufion & 20— 1% = 1l
2x13

Answer 59MYS.
The given expression is [5(1+ l]:|‘t +13.

Now evaluate it using order of operation rules.

Then, get

[5{1+ I]JHt +3 (Original expression )

= [17--(3)]4 +3 (Simplify bracket that is add 2 and 1)
=[15]' +3 (Multiply 5and 3)
=[15x15x15x15]+3 (Simplify power)

=50,625+3 Simplify power)

= 50,628 add 50,625 and 3)

Hence solution is [5[2 + I]T +3=150,628]




Answer 60MYS.

The given expression is lxﬂ
6 5

Now evaluate the product, get

%x % (Original expression
_1Ix2 Multiply the numerators
6x5 Multiply the denominators
= ‘E\l H:“ : (prime factors of 6 are 2 and 3)
HAX
I
15

Hence solution is lx3=__
5

Answer 61MYS.

The given expression is gx%

Now evaluate the product, get

4 3

97 (Original expression )
_4x3 Multiply the numerators
9x7 Multiply the denominators
e 3‘ [prime factors of 9 are 3 and 3]
Y x3x7
4
21
Hence solution is E}:E =i_
9 7 21

Answer 62MYS.

The given expression is ExE
6 16
Now evaluate the product, get
%xE (Original expression)
_5x15 Multiply the numerators
6x16 Multiply the denominators
prime factorsof 15are3and 5
= s E‘x 2 prime factors of 6are 2and 3
2x 3 x2%2x2x2 prime factors of 16 are 2,2,2 and 2
_
32

Hence solution is EKE =E

6 16 32|




Answer 63MYS.

The given expression is EKE
14 18
Now evaluate the product, get
6 12 .. i
g Original expression
14 18 ( gl P ]
_ 6x12 Multiply the numerators
14%18 Multiply the denominators
prime factors of 6 are 2and 3
=\3\K\3\x\3&13“\3. prime factors of 12 are 2,2 and 3
\E\x?x\xx“&x\& prime factors of 14 are 2and 7
prime factors of 18are 2,3 and 3
2
i
Hence solution is ixE=3.
14 1 7
Answer 64MYS.
2

The given expression is ix__
13 11

MNow evaluate the product, get

%x% (Original expression )
_ 8x2 Multiply the numerators
13x11 Multiply the denominators
16
143
Hence solution is Exg = E
13 11 143

Answer 65MYS.

The given expression is %x%

Now evaluate the product, get

% K% (Original expression )
_4x4 Multiply the numerators
T%9 Multiply the denominators
16
63

|4
Hence solufion is |—x—=—|,




Answer 66MYS.

The given expression is ixﬂ

16
Now evaluate the product, get

%x% (Original expression )
i)
_3x74 Multiply the numerators
11x16 Multiply the denominators
_ 3x3x37 prime factors of 74 are 2 and 37
11x R x2x2x2 prime factors of 16are 2,2, 2 and 2
_in
8
Hence solution is |=-x—4 =111}
11 16 88

Answer 67MYS.

The given expression is Exﬂ
25
Now evaluate the product, get
2 24
—x— Original expression
55 (Original exp )
_2x24 Multiply the numerators
9% 75 Multiply the denominators
prime factors of 24 are 2,2,2and 3
=2x2x2x2x\l prime factors of 9are 3,and 3
8} x3x5x5 prime factors of 25 are 5, and 5
=16
75

Hencesolufionis. |22y =id

9 25 75|




