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Q1.

Exercise 4.3

Solve the absolute valued equations (1-6).

8lx—3| =

Solution: 8(x-3| =

88
|x—3|=—é~ = |x-3]=11

[ —J
This gives-us two equations: L
Equation1: x-3=11 ;  Equation2: x-3=-11
Solve each equation:

(i) Equation 1: ‘

=3 x—-3=11 = x=114+3 = x=14

(ii)  Egquation 2: :

= xXx#3=-11 = x=-1143 = x=-8B
Solution set = {(—8,14))

Q2. |2x+9| =30

Solution: 2x + 9] = 30 -
This gives us two equations: .
Equation1: 2x+9=30 ; Equation2:; Zx+9=-30
Solve each equation:

(i)  Equation 1:

' 21
=) 2Xx+9=30 = 2x%30-9 = 2x=21 = xz?
(i) Equation 2:
= 2x+9——30 = 2x=-30—-9
= 2x=-39 = x——32—9

. 39 21
Solution set = {( i )]
Q3. |x-3|=-26

Solution: |x =3] = -

Q4.

(1)

Since the absolute value of non-zero integer is always positive.
Therefore absolute value cannot be negative, there is no solution.

3jx+6/=9x—6

‘solution:  3|x+6|=9x—-6

Because of the absolute value, we need to cons:der two cases:

Case 1:

The expreésion inside the absolute value is positive or zero:
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*1izLe

= X+6=3x~2
iy Caee2: ,
The expression inside the absolute value is negative:
= ' x+6=-3x-~-2) :
Solve each equation:
{7 SCasel: gl
=% x4+6=3x-2 = 6=2x-2 = B8=2x = x=4
(i;, Cased:
=3 A+6=-3x-2) = x+6=-3x+2
=ty dx+6=2 = 4x=-4 = x=-1
Check for extraneous solutions:
We need to check if our solutions are valid by plugging them back into the
Jriginal equation 3|x + 6| =
Check x = 4 .
= 314+6/=9(1H—-6 = 3/10/=36-6 = 30=30
This is true, so x = 4 is a valid solution.
: Check x = —1:
= 3-1+6|=9(-1)-6 = 3|5|=-9-6 = 15%-15
This is false, so x = —1 is an extraneous solution.
The only solution to the equation is x = 4.
5% Soiution set = {(4)}
Q. |x-3|=
Solation: |x—3| =
Because of the absolute value, we need to consider two cases:
(i) Casel:
The expression inside the absolute value is positive or zero:
= X~3=2x
case 2t .
.~ The expression inside the absolute value is negative:
= x-3=-(2x)
Solve each equation:
Case l;
X-3=2% = -3=x = So,x=-3
Case 2:
x-3=—-(2x). = x-3=-2x
3x-3=0 = - 3x=3 = x=1
We need to check if our solut:ons are valid by pluggmg them back into the
original equation |x — 3| =
Check x = ~3:
____s.

|-3-3|=2(-3) = [-6|=—6 = 6+-6
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This is false, so x = —3 is an extraneous solution.

Check x = 1: - :
= 1-3|=2(1) = |-2|=2 = 2=2

This is true, so x = 1 is a valid solution.

Solution set = {(1)}

4 - 5x

L I i e
. 4-5 :

Solution: I : Xl =7

Because of the absolute value, we need to consider two cases:
() Casel: o

The expression inside the absolute value is positive or zero: ; z = 7
(i) Case2: il

The expression inside the absolute value is negative: '; ==-7

Solve each equation: - ”- M
(i) Casel: - .

- . '

=) 461=7 = 4-5x=42 = -5x=38 = x'=—§52
(i) Case2:

4-5x
—s - ==7 = 4-5x=-42 = -5x=-46
o gl e

o L

38 46
Solution set = {( ?,—5-)

Q7. Explain, why the equation |3x — 6| + 7 = 4 has no solution.
‘Solution: [3x-6|+7=4
= [|3x—-6|=4-7 = |3x—-6|=-3
Since the absolute value-of non-zero integer is always-positive.
Therefore absolute value cannot be negative, there is no solution.

Q8. Before the start of a professional basketball game, a basketball

must be inflated to an air pressure of 8 pounds per square inch
(psi) (Absolute error is the absolute deviation). Find the minimum

and maximum air pressure acceptable for the basketball.

Solution: |

¢  Understand Absolute Deviation:
Absdiute deviation (or absolute' error) represents the amount of acceptable
variation above and below the target value.
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Minimum = Target Value — Absolute Deviation
Maximum = Target Value + Absolute Deviation
Let's assume the absolute deviation is given as 0.5 psi.
Then: Absolute Deviation = + 0.5

Minimum Pressure = 8 psi — 0.5 psi = 7.5 psi
Maximum Pressure = 8 psi + 0.5 psi = 8,5 psi .

—

——

»  Solve the inequality and graph the solution (9-14).
Q9. '

!

[9x - 1| £ 10
Solution: [9x—1|<10
This inequality is equivalent to:
= =-14<9%-1s<10 _
* We can solve this compound inequality by adding 1 to all parts.
= =10+1<9%-1+1<10+1
Which simplifies to:
= —-9<9<11 ¢
Now, divide all parts by 9.
-9 9x 11 11
i i AL
9 9 9
Thus, the solution set is {-—1 SX< %}

Q10. |2x-7|<1
Solution: 2x-7|< 1 : ‘
The inequality |2x — 7| < 1 is equivalent to the compound inequality.
= -1<2x-7<1 : -
Adding 7 to all parts, we have:
= =14+7<2x-7+7<1+7
Which simplifies to:
= 6<2x<8
Dividing all parts by 2, we get:
6 2x 8

= =L{=<=- =
2<2'<2 3<x<4

Thus, the solution set is {3 < x < 4}.
or the interval (3,4).
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e of lution:

_ ke o
-3-101 2 3 4
Q11. 5|§x+3|>5
Solution:: 5|§x+3|>5
1 R
=3 |'£x+3|>1
Now, we consider two cases:
(i) i:
- | . 1 1 E
= Ex+3>1 = -é-x->1-3 =z -2-x>—2 = x>-4
(ii)) Case2:
1
= -;-x+3<—1 = -;-x<-—1—3 =b -2-x<—4 = x<-8

So the solutionisx < —8 or x > —4.
Thus, the solution setis {x < -8 or x > —4}.

° Graph of the solution:
W
9 -8 -7 -6735 -4 -3 -2

Q12, 3|14—x|>6
Solution: 3|14—x|>6

First, divide both sides by 3.
= 14 — x| > 2

Now, we consider two cases:

() Casel: :
_—y 14 —-x>2 = -x>2-14 = =Xx>-12 = x<12
(i) Case2:

= 14-x<-2 = —x<-2-14 = -x<-16 = xr>16
So the solutionis x < 1Z or x > 16,
Thus; the solution set is {x < 12 or x > 16).

e h of lution:

Gl rall—y

11 12 13 1415 161718
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3x-2
5

|2
3x-2

Q13.

Solution: I | <2
This ineduallty is equivalent to:
= =25 3x5- : <2
Multiply il parts of the inequality by 5.

= -10£3x-2<10 = -104+2<3x<10+2
= -B8<s3x<12

Divide all parts of the inequality by 3.
=P —§st4

Thus, the solution éet is [-—g <x< 4].

=3 1
R
2-5x 2
Qs | : 1°3
2-5 2
Solution: | = ez
To solve this inequality, we consider two cases:
() Casel: .
2-5x 3
. 4 =3
Multiply both sides by 4.
L 8
= 2-5x2 3
Subtract 2 from both sides.
8 8 6 2
= —512;—-2—3—3:_3
Divide both sides by —5 (and reverse the inequality sign):
M’ SR
el o e
(i) Case2:
2 -5x 2
= < —=
4 3
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Multiply both sides by 4. = 2—-5x< - 3

8 6
Subtract Z from both sides. = -Sx < - -:- -2= o
Divide both sides by —5 (and reverse the ineqﬁality sign):

14
3

H

-14 -1 14
=> xz 3 X T
Thus, the solution to the inequality is x < — —= or X = T=.
: . ; 2 14
Thus, the solution set is’ {x < — or x2= 15}
° Graph of the solution:
e B e R e
-1 0 1
Q15. An essay contest requires that essay entries consists.of 500 words
with an absolute deviation of at most 30 words. What are the
possible number of words that the essay can have?
Solution: _
Let x be the number of words in the essay. The problem states that the
essay should have 500 words with an absolute deviation of at most 30
words. This can be written as:
= |x—500| <30
To solve this inequality, we consider two cases:
() Casel:
= x-500<30
Add 500 to both sides. = x=<500+30=530
(i) case2:
= —(x-500)<30
Multiply both sides by —1. =  X*—35002> -30
Add 500 to both sides. = Xx2500-30=470
Thus, the possible number of words that the essay can have is between 470
and 530, inclusive.
Thus, the solution set is {470 < W < 530}
-9, Graph of the solution:

Solution Set: 470 = X= 530

: .
L " '

) (T R W o0 S0 5%
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