Chapter 1 Equations and Inequalities

Ex 1.3

Answer le.

Consider an equation x — 2 = 0. Substitute 2 for x in this equation.
2—2=10
0=0

since the resulting statement 15 true, 2 15 a solution of the equation.

Thus, © if a number 15 substituted for a variable in an equation and the resulting statement
15 true, the number 15 called a(n) solution of the equation™

Answer 1gp.

cubtract 9 from each side of the given equation.
4x+9-9=21-9

dx = 12
Divide each side by 4.
4 _ 12
4 4

=3

The solution 12 3.

CHECK
substitute 3 for x 1in the oniginal equation
dx +9 = 21
?
431 +5 = 21
?
12+4+9% = 21
21= 21+

Thus. the solution checles.



Answer 2e.

Two equations are equivalent if they have same solution, that 1s, same number satisfy
both the equation.

Example of two equivalent equations
x+2=0 (1)
3x-2=-8 .. (2)

Now, (1) and (2) will be equivalent equations 1f they have same solution. This can be
done 1n two ways.

Firstly the two equations can be solved individually and then obtain their solution. If the
solution 15 same for both the equations, we can say the two equations are equivalent.

second way 1s to solve one of the two equations, obtain its solution and put this value 1n
the other equation. If the solution of first equation also satisfies the other equation, then
also we can say they have common solution. Hence two equations are equivalent.

We, here, apply the second way to check the equivalency of two given equations.

For this, we will solve equation (1) and substitute its solution in equation (2) to check
whether it satisfies equation (2) also.

Consider linear equation (1) as
x+2=0

Subtract 2 from each side, it becomes
x=-2

So, |x =—2|is the solution of equation (1)



Next we will check that x=—2 1is also the solution of equation (2) by substituting
solution obtained from equation (1)

Put x=-2 in equation (2)
Left hand side of equation (2) = 3x—2
Putx=-2 it becomes

Left hand side of equation (2) = 3(—2)—2

=—6-2

=—8

= right hand side of (2)

Hence, 1t has been checked that x =—2 also satisfy (2). So, x=-2 1s solution of (2) also.
Thus x=-2 1s the solution of equation (1) and (2) both.

S0, equation (1) and (2) both are equivalent equations.

Answer 2gp.

Given linear equation is:
¥E-Al=-13  saam (1)
Add 41 on both sides, 1t becomes

Tx=—13+41
Tx=28

Divide both sides by 7, it becomes

28
x=—
7
x=4

Thus, the solution of (1) 1s|x =4



Checking of the solution:
Left hand side =7x—41

Put = 4
=7(4)-41
=28—-41
=-—13
=right hand side

Thus, the solution 1s checked.

Answer 3e.

subtract 8 from both sides of the given equation.
r+d-8=11-8

=3

The solution 15 3.

CHECK

substitute 3 for x 10 the original equation.

x+8 =13
A+ 8 13
13 =13 +v

a1l

The solution checles.

Answer 3gp.

Multiply each side of the equation using the least common denominator, 5.

5(-2x+1] = 5(4
(-25+1) = 5t

Open the parentheses using the distributive property.

5[-?—{}5(1) = 5(4)

—3x+5 =20



subtract 5 from each side.
—3x+5-5=20-5

—3x = 15

Diwide each side by =3 and simplify.
—3x 15
-3 -3
X = =3I

The zolution 15 =5

Answer 4e.

Given linear equation 1s:
y—4=1
Add 4 on both sides, it becomes
(y—4)+4=T+4
y=11

50, the solution of the linear equation given by (1) 1s |y =11

Checking of the solution

It 15 done by substituting value of y=11 on both sides of equation (1)

Left Hand side = y—4
Put y=11
=11-4=7
=right hand side
Thus, left hand side = Right hand side
S50, y=11 satisfies the equation (1) .
Thus, the solution has been checked.



Answer 4gp.

Suppose the total selling by him in a year =$x
Rate of commission in selling =4%
Total commission eamed 1n a year = 4% of $x

=$—_‘.{I

100
_¢ X
25
Base salary of im in one vear  =$22000

Thus, total earning of him in one year = 2—:‘; +22000

Now, according to question, we want to find x such that, his total eaming in one year
=$60000

Thus, =~ 122000 = 60000
25
subtract 22000 from both sides of equation, it becomes

X — 60000— 22000
25

* —38000
25

x=38000x25

x =950000

Thus, |his total selling in an year is $ 950000

Answer 5e.

Add 13 to both sides of the given equation
z-134+13 =-1+13

z = 12

The zolution 15 12



CHECK
substitute 12 for z in the original equation.

z—-13= -1
12—13:? -1
—1=-1

The solution checls.

Answer 5gp.

subtract 2x from each side of the given equation.

—2x+59-2x = 2x-7-2x
—dx+9 = -7

Subtract 9 from each side.
—Ax+9-9=-7-9

—4x = -16
Divide each side by -4
4z _ -16
—4 —4

=4

The zolution 15 4.

CHECK
Substitute 4 for x in the original equation.

—-2x+ 9 2x =7
—2(4)+9 2(4)—7
-3+ 9 85-7

1=1

=z -2 1l

Thus. the solution checles.



Answer 6e.

The given Linear equation is

—S=w+3
Subtract 5 from both sides, 1t becomes
—-3-5=w+5-5
w+(5-5)=—-8
w=—8
5o, the Solution of the linear equation given by (1) 1s |w= -8

Checking of the solution:
It 15 done by substituting the value of w=—8 on both sides of equation (1)
Right hand side =w+5
Put w=-8
=—8+5
=—3
Left hand side =-3
Thus, Left hand side = Right hand side
S0, w=—8 satisfies the equation (1)
Thus, the solution has been checked

Answer 6gp.

Given linear equation 1s :
10—x=—6x+15 I |

Add 6xon both sides. it becomes
(10—x)+6x=15

Grouping like terms on left hand side

10—x+6x=15
10+5x =15

Subtract 10on both sides, it becomes
5x=15-10
5x=5

Divide both sides by 5, 1t becomes

X=

L U

x=

Hence, the solution of (1) 1s _x=1|



Checking the solution:
Left hand side =10—x
Put x=1

=10-1
=9

Right hand side =—6x+15

Put x=1

= —6(1] +15

=—6+15

=9
Hence, left hand side = nght hand side
Thus, the solution 1s checked.

Answer 7e.

Divide both sides of the equation by 5.

5 _ 30
5 )
d =6

The zolution 12 6.

CHECK

cubstitute & for & 1n the oniginal equation.

5d = 30
5(6) = 30
30 = 30 v

The solution checles.

Answer 7gp.
Open the parentheses using the distributive property.
3[;:) + 3(2) = 5[:1:) + 5(4:]
ix+6=50x+ 20



Subtract 5x from each side.
2x+6-—-50x = Sx+20-5x

—2x+6 = 20

subtract & from each side.
—2x+6—-6=20-46

-2x = 14
Divide each side by —2 and simplify.
-2z 14
-2 -2
o= =7

The solution 15 —7.

CHECK

substitute =7 for x 1n the original equation

3[x+2) = 5|:x+4:]

-3

3T+ 2) = 5(-7+4)

3(—5) £ 5(-5)

-15 = -15 v

- 11

Thus. the solution checles.

Answer 8e.
The given Linear equation 1s

2
==
-2

Multiply both sides hy% . it becomes

4:»{5—2 xS
2~ 5%8%3
25=g
g=10

50, the solution of linear equation given by (1) 1s

g

10




Checking of the solution:

It 15 done by substituting the value of g=10 in the equation (1)

Right hand side =§.g
Put g=10

2
==_10
5

=22
—4
=left hand side
Thus, Left hand side = Right hand side

50, g=10 satisfies the equation (1)
Thus, the solution has been checked

Answer 8gp.

Given linear equation 1s:
—4(2x+5)=2(—x—9)—4x
Apply distributive property on each side, it becomes

—4(2x)-4(5)=2(—x)+2(-9)—4x
—8x—20=—2x—-18—-4x

Grouping like terms on right hand side

—8x—20=—2x—4x—18
—8x—20=—6x—18

Add é6xon both sides, 1t becomes
—8Bx—-20+6x=-18
Grouping like terms on left hand side

—8x+6x—20=-18
—2x—20=-18

Add 20 on both sides, it becomes

2x=-18+20
2x=2

Divide each side by -2, it becomes

2
r=—
-2
x=-—1

Hence, the solution of (1) 1s | x =—1



Checking of the solution:

Left hand side = —4{2x+ 5)
Put x=-1

=—4[2(-1)+5]
=—4(-2+5)
—4(3)
=—12
Right hand side =2(—x—9)—4x
Put x=-1

=2[—(-1)-9]-4(-1)
=2(1-9)+4
=2(-8)+4

=-16+4

=-12

Hence, left hand side = night hand side
Thus, the solution 1s checked.

Answer 9e.

Multiply both sides of the equation by 2.

z@;g] = 2(-1)

9k = -2



Divide both the sides by 2.

o _ 2
G 9
p=-2

9

The solution 15 — % .

CHECK

: 2 . . .
substitute — — for k& 1n the orniginal equation

2u= -1
2
E[_E];" 1
24 9
“1=-1+

The zolution checles.

Answer 9gp.

Iultiply each side of the equation using the least common denominator, 20

Eﬂ[lx+ng = 20(39)
475

Open the parenthe ses using the distributive property.

20(}:;:] + 20[%;{] 20(39)

Sx 4+ Bx = FE0

Cotnbine the like terms.
13x =780

Diwide each side by 13, and simplify.

3 _ 780
13 13
x = 60

The solution 15 60,



CHECK

cubstitute 60 for x 10 the original equation.

l;:+E:J':=353'
4 5
1 2 i
—(60)+ ={60) = 39
60+ 560
15424 = 38
39 = 39

Theretore, the solution for the given equation 15 60,

Answer 10e.

The given Linear equation is
16k =—8

Multiply both sides by I—; . reciprocal of (-16)

—lﬁk__—l=—ﬂ__—1
16 16

simplifying and cancelling the term the equation becomes

k=1
2

Thus, the solution of Linear equation given by (1) 15 |k=—

(]

Checking of the solution:
Substitute value of &= :13 on both sides of (1)
Left hand side = —16k
Put k=

=—ll:5.1
4

-8

=right hand side
Therefore, k= % satisfies the linear equation (1)
Thus, the solution has been checked



Answer 10gp.
Given linear equation 1s:

2 5 1

—Xxt—=x—— A1

3 6 2 M
Subtract x from both sides, 1t becomes

2 5 1
—Xt—-—x=——

3 6 2
Grouping like terms on left hand side, 1t becomes

—E— Xk ==

3 4] 2

Subtract g from both sides. 1t becomes

2 1 '3
—X—X=———=
3 2 6
2 = 1 5
Sy =_Z_Z
3 1 2 6

Geri)- e

Apply distributive property on each side, it becomes

R

Divide both sides by -2, 1t becomes

—8

e

—2
x=4

Hence, the solution of (1) 1s [x=4]



Checking of the solution:

Left hand side =E;u:+E
3 6
Put x=4

Eight hand side =x—%

Put x=4

—4-

88—

b | =

Hence, left hand side = nght hand side
Thus the solution 15 checked.

Answer 1l1le.

Add = to both sides of the given equation.
tme—3+3 = 21+3

to = 24



Divide both the sides by 6.

bm _ 24
& &
mo= 4

The zolution 12 4.

CHECK
substitute 4 for a2 in the original equation.
G — 3 = 21
7
6(4)-3 = 21
7
24 -3 = 21
21 =21 v

The solution checles.

Answer 11gp.
STEP 1 Write a verbal model Then write an equation.

Let # be the time talken to wash the car.

. . . . 1
cince the first person takes ¥ minutes to wash a car, hus rate will be —.

1

cimilarly, the rate of the second person will be — .

First person'srae secondperson's rate Tirne T

(Ei] (i) [E] ol (o)

frn 1o
ll ! !
1car . lcar .
— . fmn  + : fmn = 7 cars
9 tron 12 trin

The equation 18 l.ﬁ + %.ﬁ = i



STEFP 2 Solve for £
Multiply each side of the equation by the least common denominator, 26

36(15 + lz] = 36(7)
g 12

Open the parentheses using the distributive prop erty.

36 l.ﬁ + 36 l.ﬁ
4 12

4 + 38 = 252

36(7)

Combine the lile terms.
Ti= 252

Divide each term by 7, and simplify.

22
7 7
{ = 36

The time talcen to wash the car 12 36 minutes.
CHECK The first person will wash %[35), or 4 cars, and the second person will

wash %[36), or 3 cars. Together they will wash 2+ 4, or 7 cars, which 1z

the same specified in the problem.

Answer 12e.
The given Linear equation is
am-10=12 M
Add 10 on both sides, 1t becomes
4n—10+10=12+10
An=22
Dividing both sides by 4

4n><1=22x1
4 4

11
B

1

-
—

50, the solution of Linear Equation given by (1) 1s |n=

ta |




Checking of the solution:
Substitute value of n= 1—21 on both sides of (1)

Left hand side =4n-10

Put :-'1=E
2

P
2

simplifying, 1t becomes
=2x11-10
=22-10

=12
=rnght hand side

Thus, Left hand side = Right hand side
50, B= 1—21 satisfies the linear equation (1)
Thus, the solution has been checked.

Answer 13e.

subtract o from both sides of the given equation.
3-5=2p+5-15

—d =Ap

Diwvide both the sides by 2.
=2 . 2P

2 2
~1=p

The solution 15 —1.

CHECK
substitute —1 for p in the original equation.

3=2p+5
3= 2(-1)+5
~2+5
3w

-2 Il-a

3
3

The zolution checles.



Answer 14e.
The given Linear equation 1s
—3g+4=13 .. (1)
Subtract 4 from both sides, it becomes
—3g+4-4=13-4
—34=9

Multiplying both sides by _31 ; reciprocal of —3

-1 -1
—Jgx—=9x—
? 3 &
simplifying and cancelling the terms_ the equation becomes
g =3X—1

——3

So, the solution of the linear equation given by (1) is |[g =—3

Checlang of the solution:
mubstitute value of g =—3 on both sides of (1)

Left hand side =—3g+4
Put g=-13
=—3x—-3+4
=9+4
= 13

=Right hand side
Thus, Left hand side = Right hand side
=0, |g =—3|satisfies linear equation (1)

Thus, the solution has been checked

Answer 15e.
Add 5to each side of the given equation.

1+5 = 1.::c—5+5
3
1

H = —a

3



Multiply each side by 3.
1
A6 = 3| =
) - 3(2]

15

e

The solution 15 18,

CHECK
substitute 18 for ¢ in the original equation.

lzla—ﬁ

—_
Il
I
P
—_
2]
—
|
I_h

The zolution checles.

Answer 16e.

Given linear equation 1s

3
=b+5=5 1
T D

Subtract 5 from both sides 1t becomes

1.Er—i-:'h—5=5—5
11

i b=0
11
i : o B 3 11 :
Multiply both sides by multiplicative inverse of — |, that 1s — and 1t becomes

ibxuzﬂxu
11 3 3

b=0

S0, the solution of linear equation 1s



Checking the solution:
Substitute value of =0 on both sides of (1)

Left hand side =13—lb+5

Put b=0

=i}<ﬂ+5
11

—0+5
=5
— right hand side

Hence, left hand side =night hand side
So, 1t satisfies the solution.
Thus, the solution has been checked

Answer 17e.

subtract 7 from both sides of the given equation

7-26-7=22-7
3

—Ec =15
3

Ilultiply each side by the reciprocal of — g which 1z equal to — g

(o

-3(3)
= -9

I
Lh| L)
—

I
La] h

]
-

I

™
Il

The zolution 152 —9.

CHECK
substitute =9 for o 1o the oniginal equation.
7 - Ec = 22
3
5
T-={-9 = 22
70)
7 - 5[—3) = 22
7+ 15 i 22
B2 = BB w

The solution checls.



Answer 18e.

Given linear equation 1s

3454 _
7

Subtract 3 from each sides and 1t becomes,

3+ E—3——1 3
7

8d
7

=—4

Multiply, both sides by % . that 1s multiplicative inverse of %

B e Ve
78 8
-7
d=
2

50, the solution of linear equation 15 |d = il

Checking the solution:
. -7 o
Substitute the value 4 = ? to left hand side it becomes

Left hand side —3+§:==':—-'Ir

2
—3—4

—

— right hand side

Hence, the solution has been checked.

Answer 19e.

Ldd 7 to both sides ofthe given equation.
dx -7 +7 = -15+7

dx = -8

(D)



Divide both the sides by 4.

dx _ 8
4 4
X = =2

The zolution 15 —2. which matches with choice B.

Answer 20e.
Given linear equation is
3a+4=2a+15
Subtract 2a from both sides, it becomes
(3a+4)-2a=(2a+15)-2a
Combining the like terms, that 18, 3a and 24 and 2a and 2a, it becomes
da—-2a+d=2a-2a+15
a+4=15
Subtract 4 from both sides, 1t becomes
a=15—4
a=11
50, the solution of linear equation (1) 1s |.:1 =11

Checking of Solution:
It 15 done by substituting value of a=11 on both sides of equation (1)
Left hand side = 3a+4
Put a=11
=3x1l+4

=37
Right hand side =2a+15
=2x11+15
=37
Hence, Left Hand side = Right hand side
S0, a=11 satisfies the equation (1)
Thus, the solution 15 being checked.

Answer 21e.

subtract 2w from each side of the equation.
SwA 2= 2w o= dw 45— 2w

Sw+ 2 =5
MNow, subtract 2 from each side.
Sw+ -2 =5-2
2w o= 3



Divide each side by 3

3w_3
3 3
w =1

The solution 15 1.

CHECK
substitute 1 for w in the original equation.
w42 = 2w+
?
S(h+2 = 2(1)1+35
7
SEZE= 2435
T =7 v

The zolution checlks.

Answer 22e.

(G1ven linear equation 1s
bx+7=2x+59 e (D)

Subtract 2x from both sides, it becomes
{6x+?]—2x= [Zx+59}—l=:
4x+7 =59
Subtract 7 from each side 1t becomes:-
4x=59-7
4x =52
Dividing both sides by 4, 1t becomes:
_ 52
4
x=13

X

50, the solution of linear equation (1) 1s



Checking of solution:-
Substitute value of x=13 on both sides of (1)

Left hand side =6x+7
Put x=13
=6x13+7
=T78+7
=85

Right hand side =2x+59

Put x=13
=2=13+59
=26+59
=85

Hence, left hand side =night hand side

50, x =13 satisfies the equation (1).

Thus the solution 1s being checked.

Answer 23e.

subtract 2bfrom each side of the equation.
Sh—2h+4 =248 28

3 +4 =8

Adddto each side.
-4 4+4 =8 +4

3h = 14

Divide each side by 2

B _12
] 3
=4

The solution i1z 4.

CHECK
substitute 4 for & in the original equation.
Sh—-4 = 2B+ 8
Y
5[4)—4 = 2[4)+8
Y
20-4 = 8+5
16 =16 v

The solution checls.



Answer 24e.

Given linear equation 1s
3yv+T7=3-3
Subtract v from both sides, 1t becomes

By+N—-y=-3)-¥

2y+7=-73
Subtract 7 from both sides and 1t becomes
2y=-"3-7
2y=-10
_—10
=
y=—">5

So, the solution of linear equation (1) i1s |y =—5

Checking the solution:-

Left hand side =3y+7
Put y=-—5
=3(-5)+7
=—15+7
=—8

Right hand side =y -3
Put y=—">5

Hence , left hand side =night hand side
S50, ¥=-—5 satisfies the equation (1).

Thus the solution 1s being checked.

D)



Answer 25e.

subtract 6z from each side of the given equation.

2z —3—bz = bz 4+ 20— 6z
—dz -3 = 25

Add 3 to each side.
—dz -3+ 3= 25473

-4z = 28

Divide each side by —4.

4z _ 28
—4 —4
2 =7

The solution 15 =7,

CHECK
substitute —7 for z in the original equation.

2z — 3 bz + 25
2[—?) -3 6[—?:] + 25
-14 -3 42+ 25

=17 = -17

=2 -2 1l

The solution checls.

Answer 26e.

(Given linear equation 1s
dn—-T=5-2n
Add 2» to both sides, 1t becomes
(An—N+2n=05-2n)+2n
bn—7=>5
Add 7 to both sides, 1t becomes
bn=12
Divide both sides by 6
1
6

n=2
So, the solution of linear equation (1) 1s |[n =2

b




Checking the solution:-
Left hand side =4n—7

Put n=2
=4x2-7
=8-7
=1

Right hand side =5—2n
Put n=2

=5—-2x2

=5—-4

=1
Hence, left hand side —night hand side
S0, n=_2 satisfies the equation (1).
Thus the solution 15 being checked.

Answer 27e.

Add 4e to each side of the given equation.
de +1d +4de = 6 —de + 4e

be +14 = 6

subtract 14 from each side.
b +14 -14 = 6 - 14

b = —8

Divide each side by 6.

be _ -8
5 6
c=—=

2

The zolution 15 — % .



CHECK
Substitute — i tor e in the original equation.

e+ 14 = 6= 4de

(o o4

Bl lesl

3 3
#*_3
33

Thus. the solution checles.

Answer 28e.

Given linear equation 1s
Sm—2=-m-2

Add m to both sides, 1t becomes

(5m—2)+m=(-m—-2)+m

6bm—2=-2

Add 2 to both sides of equation, 1t becomes

6m=10
Divide both sides of equation by 6, it becomes

m=0

S0, the solution of linear equation (1) 1s

Answer 29e.

LAdd dp to each side of the given equation.
pP+o+dp = 25 -4p +4p

Sp+ 5 =25
subtract 5 from each side.
Sp+5-5=25-5

ap = 20

()



Divide each side by 2.

5p _ 20
5 05
» =4

The solution 15 4.

CHECK

substitute 4 for poin the original equation.

pt+o=25-4p

4+5= 25— 4({4)
92 25-16
9 =9 v

Thus. the solution checles.

Answer 30e.

Given linear equation 1s

6-5g=g+9
Subtract q from both sides it becomes

(6—5g)—g=(g+9)—¢q
6—6g=9

Subtract 6 from each side, 1t becomes

—6g=9-6
—bg =3

Divide each side by —6, 1t becomes

3
"

=
=

So, the solution of linear equation (1) 1s

_1
=7



Checking the solution —

Left hand side =6—5g

Hence. left hand side =right hand side
Thus the solution 1s being checked.

Answer 31le.

Add 3rto each side of the miven equation.
17— br+3r = 25 - 3r+ 3r

17— 5 = 25
subtract 17 from each side.
17-53-17 = 25-17

—3r = 8



Diwide each side by =3
-3 &
-3 -3

5
Fo=——
£

The solution 15 — g

CHECK

. 3 . . .
substitute — 3 tor » in the original equation.

17—%r= 25—5%

oo

174 222 g5 &
3 3

9 _%

3 3

Thuz. the solution checles.

Answer 32e.

Given linear equation 1s:
Tt—5=3t+11
Subtract 3¢ from both sides, it becomes
Tt—5-3t=11
Grouping like terms, it becomes
Tt—3t—-5=11

4t —-5=11

Add 5 on both side of equation, it becomes

4r=11+5
4t =16
Divide both sides by 4, it becomes

Thus, the solution of (1) 15 t =4

Clearly, option IE' 15 correct.



Answer 33e.

Open the parentheses using the distributive property.

2[&:':1 + 2(3) = d4h -2
2h4+6=4b-2
Subtract 45 from each side.
b4+ 6 —4dh = 4h - 2 - 4k

—2h+6H = -2
subtract & from each side.
—2h+bE-6H=-2-8§

—2h = =8

Diwvide each side by -2 and simplify.

2% _ 8
—2 —2
b =4

The solution 1z 4.

CHECK

substitute 4 for b in the original equation

2(6 +3) = 4b -2

2(4+3) = 4(4) - 2
2(7) £ 16 -2
14 =14 v

Thus. the solution checles.

Answer 34e.

Given linear equation 1s
5d+17=4(d +3)

Apply distributive property on both sides, it becomes
5d4+17=44d+43
Sd+T7=4d+12

subtract 4d from both sides of equation, 1t becomes

5d+7—-4d =12
d+7=12

Subtract 7 from both sides of equation, 1t becomes

d=-5



Thus the solution of linear equation becomes |d =—5

Checking of the solution:-
Left hand side =54 +17

Put d=-5
—5x—5+17
—-25+17
—-§

Right hand side =4(d +3)

Hence, left hand side =night hand side
Hence, the solution 15 checked.

Answer 35e.
Open the parentheses using the distributive property.
E[m) + 3(—5) = 6(?}3) + 6(1)
Zm— 15 = bm+ 6 P

subtract fm from each side of the equation

Sm—10—6m= 6m+6— bm
—Sm—-15= 46

Add 15 to each side.
—Sm—-15415 = 6+15

=3m = 21



Divide each side by =2 and simplify.

—3m E
-3 -3
wo= =

The solution 12 —7.

CHECK

cubstitute —7 for a2 1n the original equation.
3m—5) = 6(m+1)
3[—? - 5) 6[—? + 1)
3[—12) 6[—5)

—36 = —36 ¢

-2 1l

Thus. the selution checles.

Answer 36e.

Given linear equation 1s
—4(n+2)=3(n—4)

Applying distributive property on both sides, it becomes
—An—42=3n-34
—4n—8=3n—-12

Add 4p on both sides, it becomes
—An—8+4n=3n—-12+4n
—4n+4n—8=3n+4n—12
—8=Tn-12

Add 12 on both sides, it becomes
—8+12="n
4=Tn

Divide each side by 7

—=n
7

50, the solution of linear equation (1) 15 |n= ; \



Checking of the solution:

It 1s done by substituting value of » =g on each side of equation (1)
Left hand side = —4(n+2)

Put n =% . 1t becomes

Right hand side = 3(n—4)

Putn =% . it becomes

Thus, Left hand side = Right hand side
Hence, the solution n=%‘ 15 being checked

Answer 37e.
Open the parentheses using the distributive prop erty.
12(;") + 12[3) = E[r) + 2[5) - 3
127 + 36 = 2r + 10 = 31

n

Combine the like terms.

lar+36=—+ 10

Add #to each side.
12¢+36+7r = —r+ 10+~

13 +36 = 10



subtract 26 from each side.
13 + 36 — 36 = 10 - 36

157 = =26

Divide each side by 12 and simplify.

13 _ -2
13 13
Fo=—2

The solution 12 —2.

CHECK

substitute —2 for 7 10 the original equation.

12[r‘ +3) = 2[r+5)—3r

12(-2+3) = 2(-2+ 5) - 3(-2)
12(1)% 2(3) +6
12 = 6+6
12.= 12; »°

Thus. the solution checles.

Answer 38e.
Given linear equation is

Mt-3)=2(t-9)+2
Apply distributive property on both sides, 1t becomes

Tt—T73=2+-29+2¢
Te—21=2t-1842¢
Tt—21=4¢t—18
Subtract 4t from each side, 1t becomes
Te—21-4¢=-18
3t—21=-18
Add 21 to both sides of equation, 1t becomes
3t=-18+21
3t=3
Divide both sides of equation by 3, it becomes

f=1

Thus, the solution of linear equation (1) 1s



Checking of the solution as below :-

Left hand side =7(¢—3)
Put r=1
=T7(z-3)
=7(1-3)
=-—14

Right hand side =2(r—9)+2¢

Put =1
—2(1-9)+2(1)
=2(-8)+2
=—16+2
=—14

Hence left hand side =night hand side

Hence the solution 15 checked.

Answer 39e.

Dpen the parentheses using the distributive property.
lﬂ[w) + 10[—4) = 4[w) + 4[4) + dw
10w — 40 = dw + 16 + 4w

Combine the like termes.

10w — 40 = 8w + 16,

Subtract 8w from each side.

10w — 40 — 8w = Bw + 16 — Bw
2w — 40 = 14

Add 40 to each side.
2w — 404+ 40 = 16 + 40

2w = 56

Divide each side by 2 and stmplify.

w56
2 2
w = 28

The zolution 15 28



CHECK

substitute 28 for woin the onginal equation,

ICII:W — 4) = 4(14:' +4:]+4w

10(28 — 4) = 4{28 +4) + 4(28)
10(24) % 4(32) + 112
240 = 128 +112
240 = 240 v

Thus_ the solution checlos.

Answer 40e.

(Given linear equation 1s
3[2x—5]—x=—?(x+3)
Apply distributive property on both sides, it becomes
32x—-35—x=—Ix-73
6x—15—x=—7Ix-21
5x—15=—Tx-21

Add 7x to each sides, it becomes

Se—15¥Tx=—21
12x-15=-21

Add 15 to each side, it becomes

12=15—31
12x=—6

Divide each side by 12, 1t becomes

—6

r=—

12

-1

rx=—
2

Thus, the solution of linear equation 18 |(x = —




Checking of the solution as below:-

Left hand side =3(2x—5)—x

Put x=—

1
=3(-1=5)+=
(-1-5)+3

--18+1
2
_ —36+1

2
=35

Right hand side =—7(x+3)

Hence, left hand side =night hand side
Thus, the solution 1s checked.
Answer 41e.

In the third step, the reciprocal of ?E or % should be multiplied to each side of the

equation. But in the given equation, it 15 subtracted from the right side of the equation.

. . . : . 7
Cotrect the error in the third step by multiplying both sides of the equation by i

13)- 3o

= ?(5)
25

Therefore, the solution for the given equation 15 35,



Answer 42e.

In the given solution of the linear equation, the mistake lies in step 2.

This 1s explained as below:

The given linear equation 1s:

Step 1: l;a:+1 =1 (1)
: grwo=l ke

Step 2: lﬂ[1x+l)—] (2)
= i S

This step (2) 15 wrong because here 10 1s multiplied only on left hand side but not on
right hand side.

If 10 1s to be multiplied with the linear equation i1t has to be multiplied on both sides.
=0, the corrected step will be

Multiply both sides of (1) by 10, 1t becomes
lﬂ[%x+%)=lﬂ(l}
Apply distributive property on left hand side
2x+5=10
Subtract 5 from each side. it becomes
2x=10-5
2x=5

Divide each side by 2

=0, the solution of (1) 15 |x =

b | LA

Answer 43e.



Multiply each side of the equation using the least common denominator, 6.

6[%5 +%s] = 6(10)

Open the parentheses using the distributive property.

6(%;] + 6[%;] = 6(10)

A+ 2 =60

Cotmbine the lilre terms.
58 =60

Divide each side by 5 and simplify.
5 60

5 5

£ =2

The zolution 15 12

CHECK

substitute 12 for £ in the original equation.
1 1

—i+ —¢ =10

2 3

%(12)+ %(12)

10

6+4 2 10
10=10 v

Thus. the solution checles.



Answer 44e.

Given linear equation 1s:

Lavla=n
578

Multiply both sides by LCD of 5 and &, that 15 40

(Lﬂ' +la’]x4ﬂ= 2x40
5 8
Apply distributive property
1 1
(—d)x 40 +[—d] x40 =80
5 8
8d +5d =80
Combining like terms and on adding, 1t becomes
134 =80
Divide each side by 13
g 80

13

Thus, 15 the solution to equation (1)

d=2
13

1)



Checking of the solution:

sSubstituting the value of d in both sides of (1) 1t becomes

y
Left hand side =17(@J+1{@J
s\13) 8l13
16 10
= — 4+ —
13 13
_16+10
13
_26
13
=3
= right hand side

Thus, left hand side =night hand side

Hence, the solution 1s venfied.

Answer 45e.

Multiply each side of the equation using the least common denominator, 15
2 5

15 —m — —m | = 15(4:]
3 5

Open the parentheses using the distributive property.

15@m] - 15@% = 15(4)

102 — 9 = &

Combine the like terms.

m =60

The solution 12 60,

CHECK

substitute 60 for s 1n the original equation
2 5

2 3

~(60) - 2(60) = 4

2(20) - 3(12)
40 - 36
4

[l-a -2
Ranl (U Y
'{\1

Thus. the solution checles.



Answer 46e.

Given linear equation 1s

z+—z=13

=1 =
lad | bd

Multiply both sides by LCD of 7 and 3, that 1s 21

Zl[iz+ %z) =21x=13
7 3

Apply distributive property

Zl[iz)+ 21(32) =273
7 3
12z+14z=273
Combining like terms and on adding, it becomes
26z=273
Divide each side by 26

273
26

z

21

Z=—

2

Checking of the solution:-

Substituting the value of z in (1), it becomes

Z

Left hand side =;z+

L | b

4(21] 2(21)
= + :
7\2) 302
=2=34+7

—6+7

=13

= right hand side

Hence, solution 1s checked.



Answer 47e.

Multiply each side of the equation using the least common denominator, 63
3 2 4 |

B2 —w — —| = 63| —w + =
7 G G E|

iJpen the parentheses using the distributive property.

o)l - ) ol

Ziw—14 = 28w + 9

Subtract 28w from each side.

27w — 14 — 28w = 28w+ 9 — 28w
—w—14 =8
Add 14 to each side.
—w-14+14 =9 +14
—W =23 or w=—23

The zolution 12 —23

CHECK

substitute —23 for woin the original equation.

3 2 4 1

K G 9 ¥
3 2 7 4 1
2(-23) -2 = 2(-23)- =
?I: 9 9( :l F
_s8_271 92 1
G 8 7
65 _ 658
L 63

Thus. the zolution check s,



Answer 48e.
Given linear equation 1s :

1 -2 1
—x+4=—x+—
2 3 2

Add %x on both sides, 1t becomes

1x+4+gx=
3

Subtract 4 from each side, 1t becomes

1
S
2

—X+—x=
3

Multiply each side by LCD of 2 and 3, that 1s, 6

6 l;u:+g;u: =6 l—4
2 3 2

Apply distributive property on each side

6[13:}!— G[Exj =3-24
2 3
3x+4x=-21
Tx=-21

Divide each side by 7 1t becomes

21
= —
7
¥==3

Thus |_x — —3| 1s the solution to equation (1)



Checking of the solution:

Substituting the value of x in both sides of (1) 1t becomes
_ 1
Left hand side =Ex+4

Put x =—3 it becomes

=%(-3]+4

1

2
Put x=-3 1t becomes

Right hand side = _; x+

Right hand side =_?2(—3}+%

=right hand side
Thus, left hand side =right hand side .
Hence, the solution 1s venfied.

Answer 49e.

Multiply each side of the equation using the least common denominator, 50,

30( 2k + 1] = 30[ Sk 1 2
50 6 107 3



Open the parentheses using the distributive property.

30 Ek -I—Elfll = 30 iﬁ: +3[ZIIl
5 & 10 3
126+ 5 = %%+ 10

Subtract 9k from each side.
126+ 5-9F = 9+ 10 -9k

3k +5 =10

subtract 5 from each side.
k+5-5=10-5

Sk= 5
Divide each side by 2.
% 5
E: 3
k=2
3

The zolution 1= E

CHECK

, 5 ; % ;
mubstitute gfor o in the original equation.

5 & 10 3
213 17 3(5 1
503 & 1043 3

I L S |

C & 3

22 @
& &

Thus. the solution checles.

Answer 50e.

(G1ven linear equation 1s

21 1
P 1
397797y D

Subtract o0 from each zide 1t hecomes



—————— g — —— e —g m — e ———

PN,
3712 778

Combining like terms, 1t becomes

2 1 1
37797127

Add é on each side, it becomes

g—g=_+_—

2, _, 11
3 8 12

Multiply each side by LCD of § and 12, that 15, 24
2 1 1
24| —g—q |=24| =+ —
[3q QJ [3 11)
Apply distributive property on both sides, 1t becomes
2 1 1
241 —g |-24(q)=24| = |+ 24| —
(3"”) (@) [SJ (12}
log—24g=3+2

—8g=>5

Divide each side by —8

_3
7=
=

7=

Hence, solution of (1) 15 g = —




Checking of the solution:
Substitute the value of q on each side of (1)

1

Left hand side = z-q—
37 12

Put g = _ES it becomes

Leﬂhimvﬂlsiudvf:=g _—5 —l
3. 8 12

Raght hand side =g+é

Putg = e it becomes

Right hand side =§+é

Clearly, left hand side = night hand side

Hence, the zolution 1s checked.



Answer 51e.

We know that the perimeter of a rectangle 15 20/ + w), where [ 1z the length, and w 1z the
width of each side.

It 15 given that the perimeter 1z 46
200+ w) =46

substitute 2x + 3 for £, and x + 2 for w in the equation
22x+3+x+ 2 =46

simplify.
203x + 3 =44

Open the parentheses using the distributive property.
2(3x)+2(5) = 46
fx+ 10 = 46

Subtract 10 from each side.
Ex +10 =10 = 46 - 10

bx = 36
Divide each side by 6.
bx 30
& &
=6

Thus, the wvalue of x 15 6.

The length of the rectangle will be 2(6) + 3, 15,
similarly, the width of the rectangle will be 6 + 2, or 8,

We lnow that the oppostte sides of arectangle are equal. The length of each side of the
figure will ke 15, 8, 15, and &



Answer 52e.

Perimeter of tnnangle 1s given by:
Perimeter =26
By definition of perimeter of triangle,

Sum of length of all sides of triangle =26
(14—-2x)+(3x—1)+(2x+1)=26
14—2x+3x—1+2x+1=26

Combining like terms, it becomes

(2x43x+2x)+(14-1+1)=26
3x+14=26

Subtract 14 from each side. 1t becomes

3Ix=26-14
3x=12

Divide each side by 3, 1t becomes

12

x=—
3
x=4

Next, substituting the value of x in the length of each side, their value becomes

Length of 1% side =14—2(4)
=148
Length of 2™ side =3(4)-1
=121
=11]
Length of 3" side =2(4)+1

o)

Hence, length of each side of triangle 1s |-§,1 1.9



Answer 53e.

We lenow that the perimeter of a triangle 15 sum of its three sides. It 15 given that the
perimeter 1z 15

2x+24+3x-34+2x4+2 = 15

Combine the like terms.

Tr+1=15

Subtract 1 from each side.

Txr+1-1=15-1

Tx =14
Divide eachterm by 7 and sumphify.
Tx 14
7 7
x=2

Thus, the value of x 15 2.

Find the length of each side.

Sx+2 = 2(2)+2 -3 = 3(2)- 3
=4+2 =6-3
:6 23

Therefore, the length of each side of the figure 15 6, 3, and &



Answer 54e.

For a given parallelogram, we know that opposite sides are equal in length
D 2x-2 C

1 U-?’% / 0-x

A 2x-2 B
=0, length of 4B= length of CD
—2x-2
And., length of BC'= length of 4D
=10—x
Now, given 1s Perimeter of parallelogram =26
By definition of perimeter:
Sum of length of all sides =26
(2x=2)+(10-x)+(2x-2)+({10-x)=26
2x—2+10—x+2x—-2+10—x=26
Combining like terms, 1t becomes
(2x+2x—x—x)+(-2+10-2+10)=26
2x+16=26
Subtract 16 from each side, 1t becomes
2x=26—-16
2x=10

Divide both sides of 2. 1t becomes
10
X=—
2
x=5

Next, substituting the value of x in the length of each side, their value becomes:

Length of side4B = 2(5)—2

Now, as length of opposite sides of a parallelogram 1s equal.
So, length of sideCD = length of side AB
=8
And._ length of sidadD = length of side BC
=5
Hence, length of each side of given parallelogram 1s
8.5.8.5

Answer 55e.



Subtract 0.5 from each side of the given equation.

06g+05-05 =29-035

Dbg = 24
Diwide each side by 0.6,
ODeg 24
0.6 0.6
g =4

The solution 15 4.

CHECK

substitute 4 for g in the original equation

0.6g +0.5 = 2.9

0.6[4)+U.5:§ 2.9

24+05= 29
29 =29 v

Thus. the solution checles.

Answer 56e.

Given linear equation is :
1.1h+13=628
subtracting 1.3 from each side, it becomes

1.17=68-13
117=55

Dividing both sides by 1.1, it becomes

LA
LA

Il
L et
p—

h
h

=0, 15 the solution to equation (1)



Checking of the solution:
Substituting the value of h 1n both sides of (1) 1t becomes
Left hand side =1.14+13
Put h=5

Left hand side =1.1x5+13

=55+13

=68

=nght hand side

Hence, the solution 1s venfied.

Answer 57e.

subtract 1,34 from each side of the equation.
04k —06-13k =13 +12-13k

0% -06 =12

Add 0.6 to each side.
“08% -064+06=124046

-0.9% =18
Diwvide each side by —0.%.
-0.8% 1=
—0.8 —0.9
k=-2

The zolution 15 =2

CHECK
substitute —2 for &in the original equation

04k - 06 = 1.3k +1.2
04(-2)-06 = 13(-2)+12
08-062= —26+12
~14 = -14 v

7
fi

Thus. the solution checles.



Answer 58e.

Given linear equation 1s
6.5m+15=43m-07
Subtracting 4.3m from each side, it becomes

6.5m+15—43m=-07
22m+15=-07

Subtracting 1.5 from each side, it becomes

22m=-07-15
22m=-22

Divide both sides by 2.2 _it becomes

-22
m=—
22
m=-—1

S0, |m =—1| 15 the solution to equation (1)

Checking of the solution:
substituting the value of m 1n both sides of (1) it becomes
Left hand side =6.5m+1.5

Put m=-1

Left hand side =6.5(~1)+1.5
—65+15

Right hand side =4 3m—0.7
Put m=-1

Right hand side = 4.3(~1)-0.7

—43-07
—5.0
-5

Thus, left hand side =right hand side

Hence, the solution 15 venified.



Answer 59e.
Open the parentheses using the distributive property.
SBw 432 = 2.3(14:') + 2.3(4:1
SB8w 4352 = 23w+ 92

Subtract 2. 3w from each side.
3BWwH32-253w = 23w +92 - 25w

15w+ 32 = 9.2

Subtract 3.2 from each side.
15w +32-32 =92-32

15w = &

Diwide each side by 1.5 and simplify.

15w _ 6
1:5 1.5
w =4

The solution 15 4.

CHECK
substitute 4 for woin the original equation.

38w+ 32 = 23(w+ 4)
38(4)+32 = 23(4+4)
152+32 = 23(8)

184 = 184 v

-2 121l

Thus. the solution checles.



Answer 60e.

(riven linear equation 1s
17(x+5)=21x+9.7
Apply distributive law, 1t becomes

17x+1.7(5)=21x+9.7
1.7x+85=21x+9.7

subtracting 2.1x from each side, 1t becomes

17+85-21x=97
—04x+85=97

Subtracting 8.5 from each side, it becomes

—04x=9.7-85
—04x=12

Divide each side by —0.4 | it becomes

12
-04

r=—3

X

50, the solution of equation (1) 1s |x =—3
Checking of the solution:

substituting the value of x 1n both sides of (1) 1t becomes

Left hand side = 1_?(x+5)
Put x=-73

Left hand side =1.7(—3 +5)
=17(2)
=34

Right hand side =2.1x+9.7

Put x=-3

Right hand side = 2_1{—3}+ 07
=—63+97
=34

Thus |, left hand side =right hand side

Hence, the solution 15 verified.

(D



Answer 61e.
subtract 1,755 from each side.
2250+ 381-1750 = 175+ 526 - 17758
055+ 381 = 526

subtract .81 from each side.
050+ 381- 381 = 526 — 3581

0.5 =145

Diwide each side by 0.5 and simplify.
056 145

05 05
b =28

The solution 15 2.9,

CHECK
substitute 2.9 for & in the original equation,
22064+ 381 = 1720+ 526

225(29)+381 = 175(29) + 526
6525+ 381 = 5075+ 526
10.335 = 10.335 +

-2 1= 1l

Thus. the solution checles.

Answer 62e.

Given linear equation is
1813-518c=632c—8.32
subtracting 6 32¢ from each side, it becomes

18.13-518¢c—-6.32c=-8.32
18.13-11.50c =—8.32

subtracting 18.13 from each side, it becomes

—11.50c=—832-18.13
—11.50c =-26.45

Divide each side by—11.50, 1t becomes

e —26.45
-11.50
c=273

=0, the solution of equation (1) 1s



Checking of the solution :

substituting the value of ¢ in both sides of (1) 1t becomes

Left hand side =18.13-5.18(2.3)

=18.13-11914
=6.216

Right hand side =6.32(2.3)-8.32

=14.536—-8.32
=6.216

Thus, left hand side =right hand side

Hence, the solution 1s venfied.

Answer 63e.
Open the parentheses using the distributive property.
5[;:) - 5(4) = Sx+ 12
Sx — 20 = 5x + 12

Subtract 5x from each side.
Sx—20-5x = S5x+12 - 5x

=20 = 12
since the resultant statement 12 false, the given equation has no solution.

Answer 64e.

(Given linear equation 1s:

3(x+5)=3x+15 . (1)
Apply distributive property, it becomes

3x+35=3x+15

3Ix+15=3x+15
Subtracting 3x from each side, 1t becomes

(3x+15)—3x=15
(3x—3x)+15=15
15=15
This 15 always true for any real value of x.
Hence, solution of (1) is [all real numbers|




Answer 65e.
Open the parentheses using the distributive prop erty.
5(2)=5(x) =3-2x+7-3x
=5 =3-2x+7-3x

Combine the lilce terms.

10-5x=10-5x

Add 5x to each side.
10-53x+5x = 10— 5x 4+ 5x

10 =10
since the resultant statement 15 always true, the solution 15 all real numbers.

Answer 66e.

(Given linear equation 1s -
—2{4—3x]+? =ﬁ{x+l] ...... (1)

Apply distributive property on both sides, it becomes
—2{4]+2(3x)+? = 6{x]+5(1)
—8+6x+7=6x+6
bx—1=6x+6

Subtract 6x from both sides, it becomes
(6x—1)—6x=6
(6x—6x)—-1=6

-1=6
This 1s never true for any real value of x

Hence, solution of (1) 1s .

Answer 67e.

molve for x.
subtract cx from each side of the given equation.
ax +h—ex =cx+d —ex

ar+bh—cx =4

subtract & from each side.
axr+h—cx—-b=d-54

ax —cx =d -5



Factor out the common term, x, from the left side of the equation.

xla—ci=d-4

Diwide each side by @ — ¢, and simplify.
xla-c) d-b

a—c @ —c
d -5
xr =
@ —c
Thus, the solution for x 13 ik
a—c

Let us assume that @ and ¢ are equal
substitute @ for o in the given equation.
ax th=ax+d

Subtract ax from each side.
ax+h—ax = ax+4d — ax

h=d

The system has no solution when the equation obtained 15 a false statement. This occurs

whenag=c,and 5 #d .

It & and & are equal, then the resultant statement i3 alwavs true.

Thus, the system has noe solution whena =¢, and & # o and has all real numbers as the

solution whena =c. and & =d.

Answer 68e.

suppose number of T-shirts ordered 1s x
Cost of One T-Shirt =%15
So, Costof x T-Shirt =%15xx
=$15x
Also, Cost of Shipping the T-shirts = $6
So, total cost =$15x+6
According to question
Total cost =%$111
Equating (1) and (2)
15x+6=111
Subtracting 6 from each side, it become
15x=111-6
15x =105
105

15
x=17
Hence, jpumber of T-shirts ordered 15 7

X




Answer 69e.
STEP 1 Write a verbal model Then write an equation.
Let £ be the total titne taken to repair of the bicycle
since for 1 hour the cost of the labor 15 25, for # hours the cost of the
labor will be $25¢. The cost of parts is given as £105,

The bill for the repair 1z given as $180.

Tmrcipan | Thicercidme  Tedlimspien oot
(e i () : - = repar of bicyde
(cellars)
1) ) 1)
F105 + $25 : £ = F150

Thus, the equation 15 105 + 25¢ = 180

STEP 2 solve for £
Subtract 105 from each side.
105+ 25 — 105 = 180 — 105

25 =75

Divide each term by 25 and simplify.

25t 75
25 25
t =3

The total time taken for the repair of the bicycle 15 3 hours.

CHECK We have the cost of parts as $105 and the cost of the labor as 3(25), or
£75.

The total cost for the repair will be $105 + £75, or $180, which is the same
as specified in the problem.



Answer 70e.
Suppose the total selling by him in a year =$x

Rate of commission in selling =5%

Total commission eamed in a year = 5% of $x

Base salary of him in one vear  =$25000
Thus, total earming of him 1n one year = % + 25000

Now, according to question, we want to find x such that, his total earning in one year
=$50000

= +25000 = 50000
20
subtract 25000 from both sides of equation, it becomes

X~ 50000— 25000
20

* ~25000
20

x=25000=20

=500000

Thus, total selling of him in one year is [ $500000




Answer 71e.

STEP 1 Write a verbal model Then write an equation.

Let £ be the time taken for the second job.
It is given that for the first job the person earns £7.75 per hour. For 25

hours, the person will earn £7 75(25). In the second job, the person earns
$6.25 per hour. For £ hours, the person earns §6 25¢

The total amount that should be earned 15 $250 per week.

Amount eamed Tirce tedeen Aot esmed Tisce teert Tetd amcunt esrmed
for first yob - + forsecond ok - = et wee
(h-::irs) (h-::m*s]
(d:‘lla*s) (-::’dla*s) (d:‘lla*s)
Il ! 1}
5 : 25 + 625 : i = 250

The equation 15 7. 75020) + 6 .25 = 250,

STEP 2 Solve for £,
19375+ 6256 =250,

subtract 19375 from each side.
193754+ 6,25 — 19375 = 250 - 19375

6,206 = 26.25
Divide each term by 6,25, and simplify.
6.2% 5625
£.25 £.25
=9

Thus, the time talken for the second job 13 9 hours.

CHECK For the first job the person earns $193.75, and for the second job the
person earns 56 2509 or §56.25.
The total earning per week will be $193.75 + £56.25, or $250, which iz the
same as specified in the problem.



Answer 72e.

Suppose the number of CDs bout =x
Then, the number of DVDs bought =10—x
Because, the total number of CDs and DVDs bought were 10

Now, cost of 1 CD =%15
Thus, cost of x CDs =%15x%x
=%$15x
Also, cost of 1 DVD =%$22
Thus, cost of [ID—I] DVD =$22x{]ﬂ—x}
=$22(10-x)
Then, total cost of 10 CDs and DVD =$] 15x+22(10-x)| ... (1)
According to question,
Total cost of 10 CDs and DVDs =%199 . ;
Equating (1) and (2)
15x+22(10—x) =199
Apply distributive property
—Ix=-21
—21
X =
~F
=3
Thus, number of CDs bought =x
=3
And, number of DVDs bought =10—x
=10-3
=7
Hence, number of CDS and DVDs bought is | 3.7
Next, if total cost of CDsand DVDs =%18 ... (3)
Equating (1) and (3)

15x+22(10—x)=185
15x+22(10)—22(x)=199
15x+220-22x =199
(15x—22x)+220=199
—Tx+220=199
—7x=199-220
—Tx=185-220
—Tx=-35
35

=T
x=5
CDs bought =5
DVDs bought =5

X

Hence, number of CDS and DVDs bought 1s 3.5




Answer 73e.

(a) It 15 given that ¢ 15 the column width, and g 15 the gap between the columns. Since
there are 3 columns and 2 gaps, the total column width will be 32 and the total gap

between the columns will be 2g. We know that the margin width is % in. and

there are 2 margins. Thus, the total margin width 1s 2[%} or Tin .

The data can be written as a verbal model.

I«’hginll*lm]:ﬂ’ +G:1umn .H:m]:er +Gap .Nm]:fr Tetd wacth
wadth of marmns wach of courrns wacth of gaps of thepage
U Il U Il Il

2 + ¢ : 3 + =z 2 = 9

Lo o— =

. 1
The equation is E[E]—I—Ec—l—zg =9, o 1+3c+2g =29

simplify
subtract 1 from each side.

1+3+4+2g-1=9-1
e+ dg = 8

Thus, the equation that relates the column width and the gap between the columns
to the total width of the page 18 3c + 2g =&

(h) Let us find the column width when the gap between the columns 1s E i .

substitute g tor z in the equation e + 2g =&
G+ E[E] =3
a

solve for o,
Multiply each side of the equation using the least common denominator, 8.

e



Open the parentheses using the distributive property.

8(3c) + alz(gﬂ 3(8)

240 +10 = &4

Subtract 10 from each side.
2de +10 =10 = &4 - 10

240 = 54

Diwide each side by 24, and simplify.

2 _ 54

24 24

.:?=E or El
4 4

Thus, the column width will be 2 l in. when the gap between the columns 1z

similarly, we will get 2% i as the column width when the gap is g i,

.

Find the gap between the columns when the column wadth 1s 2§ or = 1.

substitute % tor ¢ in the equation 2 + 2g =8

.
A -|+2g =8
[SJ ¥
simplify.
3(1]+ 2g =B
3

T+2g =8



Subtract 7 from each side.

T+2g-7T=8-7
2z =1

Divide each side by 2, and simplify.

2z 1
2 2

1
& v

The gap between the columns 1s l in. when the column width 1z 2% i1,

similarly, we will get i in. as the gap width when column width is 215 in.

Complete the table.

Gap, g (1n.]

DCI|L.h.'I

Column width, e {in) | 2— | 2= | 2

Answer 74e.

{a) Given 1s:

Length of inner portion of frame =4x inches

Breath of inner portion of frame = 5x inches

As frame 15 linch wide from all 4 sides.

50, length of outer portion of frame increases by 1linch each form left and right.

similarly, breadth of outer portion of frame increases by linch each from top and
bottom.

=0, length of outer portion of frame (N=4x+1+1
=(4x+2) inch
And, breadth (B)=5x+1+1

—(5x+2) inch



As the frame 15 a rectangular figure

S0, 1ts permmeter (p)=2(I+5)

Putthe valueof / and & 1n p. it becomes
P=(4x+2)+(5x+2)]

=N4x+2+5x+2]

Grouping like terms
=2(4x+5x)+(2+2)]
=2(9x+4)

Apply distributive property
p=209x)+2(4)

p=18x+8

S0, the expression for outer perimeter of picture frame 1s:

p=18x+8

(b)put x=15 in (1)
p=18(1.5)+8
—27+8
~35

no, for x=15p=35

Put x=2 in (1)
»=18(2)+8
—36+8
—44

so, for x=2,p=44

put x=251n (1)



p=18(25+8
=45+48§
=53
o, forx=25 ,p=33
put x=31n (1)
pr=18(3)+8
=54+8

=62
S0, for x=3 p=62

put x=35m (1)
pr=18(3.5)+8
=63+8
=71
so, for x=35p="71

Hence, combining all the valves of x and p Following table 1s formed:

x 15 [ 25 3 35
p 35 44 53 62 71

]

Clearly. p=53 for

(c) Given expression for outer perimeter of frame (p)=18x+8 (using (1))
Also, outer perimeter of frame (p)=3531inches (In question)
Equating these two values, it becomes:
18x+8=53% (2)
Solution of above equation:
Subtracting 8 from both sides
18x=53-8
18x=45
_H
18

X

Now value of x tells us that we should enlarge the oniginal photo by (2.5 times| to fit into
the picture frame.




Answer 75e.
STEP 1 Write a verbal model Then write an equation.

Let f be the time taken by the two people to complete the worle

The part of worlk done by vou in 1 minute will be i and the part of work

done by your brother in 1 minute will be i

Thus, 1n 1 minute part of the work done by both waill be 1
£

Your worle per minate + Your brothe's wods per mmte = Words per rte together

U U )
1 1 1
] ofi =i = X
£l 45 £
Thus, the equation 1z i + i = 1
30 45 ¢
STEP 2 Solve for £,

Llultiply each side of the equation using the least common
denominator, 90¢.

90z i+L = 90 i
30 45 ¢

Open the parentheses using the distributive property.

20z A + 50¢ A = 30
30 45

B+ 28 = 90

56 = %0

Diwvide each term by 3, and simplify.

5 _ 90
5 o
£ =18

Thus, you and your brother together take 15 minutes to rake the leaves.



CHECK In 18 minutes, you will complete 31_[][18) of the work and wour brother

will complete %(18) of the work

Together 1n 18 minutes, both will be complete ;_0(18) + %(18), or 1, or

the entire worle

Answer 76e.
Given 1s:
Area of community mural pamnted by he in 3 hours =2 square vards
Area of community mural pamted by he in 1 hour =§ square vards
Also, area of community mural painted by his friend in 5 hours =4 square vards
Area of community mural painted by his friend in 1 hour =§ square yards
Area of community mural painted by both working together in 1 hour

2 4
=| —+— | square yards
(243 sauace yr

Suppose, area of community mural painted by both of them working together in t hours
= (area painted by both in 1 hour) x t

)
({3

2 4
=—&¥F —F e 1
Sl (1)

Apply distributive property, it becomes

Now, total area to be pamnted =11 squareyvards ... (2)

Equating (1) and (2), 1t becomes

t+ 4af=ll
5



Multiplying both sides by LCD of 3 and 3, that 1s 15, 1t becomes

15(%t+ it]zllxlﬁ
3 5

Apply distributive property, it becomes
lﬂxgt +15xif =165
3 5
10t 412t =165

Adding like terms, 1t becomes

22t =165
Dividing both sides by 22

165
t=—o
22
15
t=—
2
=75
=0, time taken by them worlang together 1s |T.5 hours.

Answer 77e.

Let f be the total time taken by the students to write names on 440 diplomas.

It 15 given that the first student takes 6 minutes to write 7 names. Thus, the rate of the first

student 13 % - oiratlarly, the rate of the second student 1z E and the rate of the third

student iz E .

Write as a verbal model.

Fateof Fate of Eatedf
Time Tirne _ Titne _
Brat stiadent . 4+ secondstudent - -+ turdstudent o = Tdd diplamnas
. (frun) . (tran) . (o)

[names/min] [ names/mmin) [ narmesfmin)

ik 1} ik ik 1} 1}

: ¢+ v 4 2 ¢ = 440

& 10 15

The equation 1s E.ﬁ + E.ﬁ + E.ﬁ = 440,
& 10 15

Solve for £

Wlultiply each side of the equation using the least common denominator, 900,

7T 23
Q00| -+ —i + —¢ | = 900(440)
6 10 15



Open the parentheses using the distributive property.
G200 E.ﬁ + 900 E.ﬁ + 900 E.ﬁ = 900(440)
& 10 15

1050 + 15308 + 13808 = 336,000

Combine the lile terms.

3960f = 396,000

Divide each term by 2960, and simplify.
2960¢ 296,000

A960 2960
£ =100

The total time taken by the students to write names on 440 diplomas working together
will be 100 minutes.
The answer matche s with choice B

Answer 78e.

Given 1s:

Diameter of a cylinder thermos (d, )= 2% inches

+
= 2t inches

iriches

>
2
So, radius of a cylinder thermos (1) = %
5

= — inches
On pouning liquid imnto 1t. the liquid nises to height A . where
h =9 inches
Again, diameter of given cylindrical travel mug (4, )= 3% inches

_3x241 .

inches

7

= — inches

5o, radius of a cylindrical travel mug (» )= ﬂ;—z



Now, on pouring the whole liquid which was in cylinder thermos into this cvlindrical
travel mug, suppose it rises to height 1, = h

For finding h-

We have,
( volume of liquid in cyhndrical thermos ) = (volume of liquid in cylindrical travel mug )

As, volume of cylinder =mr’h
So, 5"31'11}"‘1 = Hfilf'ﬁ
Cancelling 7 on both sides, we have

1 2
5h=5'h

Puttingrlzg, h=%h="h emdrzzg,itbﬁcumes



solving power of expression, it becomes

ﬁxgzﬁxh
16 16

Multiplying by multiplicative inverse of g that 1s % on both sides, it becomes

5 16 49 16
0w =
16 49 16 49

On cancelling like terms, 1t becomes

2 *x9=h
16
So, h= %
49
. ST vl
Hence, height (h) of Liquad 1s 29 inche

Answer 79e.

We know that the area of a square 15 @, where @ is the length of each side.

since the side length of the given square 13 10 m, the area will be {10 mjlz, or 100 m?

Answer 80e.

A rectangle of 4 in by 6 in.
That 15, length of given rectangle / =4 1in.
Breadth of given rectangle b=6 1n.
Then, Area of given rectangle A=1[xb
=41in x61in
=4x6sq. 1
Hence, | Area of given rectangle = 24 Sq.in.




Answer 81e.

We lenow that the area of a circle 15 given by the formula,
A= r? where 7 is the radius of the circle.

Substitute 3 for # in the formula and simplify.
A = x(3)

= 9T

= 9(3.14)

rt 2827

Therefore, the area of the circle with radiuzs 3 in. 15 approximately 2827 in®

Answer 82e.

Given 15 a circle with a diameter of 15¢cm
That 1s, diameter of given circle 4 =15¢m
d

Then, radius of given circle » = 3

15

F=—ucm

Now, Area og fiven circle A=z’

22 15]1
| —
7 Lz
22 225
= W —
7 4
_11x225
T=2
2475
14

Hence, | Area of given circle (A) =176.785 Sq. cm (approx)

Answer 83e.

Observe the given statement.
“We can see that the numbers and the operation symbols on both the sides are the same.

On the left side of the equation, the product of 10 and 13 are grouped while on the right-
side, the product of 12 and 2 are grouped. This shows that the order in which the numbers

are multiplied 15 changed.

According to the associative property of multiplication, the change in the order of
multiplication does not change the result
Therefore, the given statement illustrates the associative property of multiplication.



Answer 84e.

(G1ven expression 1s:
23+(-23)=0
This shows that on adding —23 to 23, the result 1s 0, which 1s the additive identity for real

numbers. Hence, —23 is called the additive inverse of 23 .
Thus, the given expression represents the h]mperty of additive mnverse for real numbers

Answer 85e.
Observe the given statement.
“We can see that the numbers and the operation symbols on both the sides are the same.
On the left side of the equation the sum of 5 and 4 are grouped while on the right side, the
sum of 4 and 5 are grouped.

We know that according to the commutative property of addition, the order in which the
nummbers are added does not change the result.

Therefore, the given statement illustrates the commutative property of addition

Answer 86e.
(G1ven expression 1s
4(1+0.25)=4(1)+4(025)
Here, in left hand side of (1), the number 4 i1s being multiplied by the sum of 1 and 0.25.

However, on nght hand side, 1t can be seen that, 4 15 being multiplied by 1 and 0.25
separately and then their sum 15 taken. This shows the multiplication of 4 1z being
distnibutive over the numbers 1 and 0.25 over their sum.

Hence, this shows the distibutive property of real numbers. Also, as 4 1s being multiplied
on left side of the number 1 and 0.25 on both sides of given equation (1), so, this property
15 also called ILeﬂ distnibutive property of real numbers

Answer 87e.

Group the like terms.
T+ 8 -3x - = (T — 9 —3x +8

Mext, combine the lile terms.
(Fx? -5 —3x +8=2x"—3x +8

Theretore, the given expression simplifies to 2z —3x + 8



Answer 88e.
Given expression 15
5y=3y +Ty-y’
Arrange the terms 1in decreasing order of power of variable v and grouping like terms,
=-3)" —y* +(5y+Ty)
=-3y° —3* +12y
Thus, |5y 3" +Ty—y' =3y " +12y

Answer 89e.

Open the parentheses of the given expression, using the distributive property.
2 -2+ 82+ 92 =22-10+9z+ 18

Group the like terms.
Zz=10+ %92+ 18 ={2z+ 3=z)+ (18- 10}

MNext, combine the like terms.
(2z+ 82+ (18- 1N =11z + 3

Therefore, the given expression simplifies to 11z + 8.

Answer 90e.

Given expression 1s:

—S5(@w+3)—(w+2)
=—S5w—-15—w-2
=—Sw—mwm—-15-2
=—6w—17

Thus, |-5(@+3)—(@+2)=—60-17




