TU152: Solving Inequality Exercise [©Saifon C.]

Exercise: Solving Inequality

1 Partl

1. Let a, b, and ¢ be real numbers. Show that if a > b and ¢ < 0, then a? + b> 4+ 5a — 5b — 4¢ > 0.

2. Let z,y be real numbers. Suppose that + < 0 and y > 3. Determine whether each of the
following inequalities is true or not. Explain your answer.

(a) 3z —zy > 0.
(b) %—%+x2+y3>18

3. Find the solution set for each of following inequalities.

(a)

2x 1—=x
>
1—2— 2z
(b)
162* — 81 “0
622+ — 12

=222 -8
R —— 0]
2x +1 -

x4 ad + 222 + 2
r—1

(3 2) (rea) ¢

lyl+1
5

<0

4. Let z and y be real numbers with |z| < 2. Show that |zy — z| <

5. Let = be a real number with |z| < 3. Determine if the following inequality is true or not.
|z% — 4| > 5|z + 2|
Explain your answer.

6. Let x and y be real numbers with z > 1 and y < —2. Determine if the following inequality is

true or not. A
4l Aoy
x 2|z|

Explain your answer.

7. Find the solution set for each of following inequalities.
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(a) 1<|z—1]<6
(b)
(lzl +5)(x —1)
e —2|+22+2+1 "~

()

1
20+ — >1
||
(d) ,
2-a

34322+ 11z + 18 —

2 B P
+1—|z 1|<

0
5—lz+3 ~

2 Part II

1. Let @ and b be real numbers with 0 < b < a < 1. Determine whether each of the following
inequalities is true or not. Explain your answer.

3 a 3
(@ D )
(b) L < o=l

2. Let x and y be real numbers with y > x > 1. Show that

yly —2) > |z —12 - 1.
3. Find the solution set for each of following inequalities.

(a)

2?1 rz+1
<
T 2x

(b)

22+ |z + 1
L

|z + 3] —2 1 <1
5 e —1|+1~
© 2
|z — 1| —x —1>0

5—lz+3 —
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3 Part II1

1. Let aq, ao, a3, and a4 be some constant real numbers such that
a; < az < az < aq.

Determine the solution set for each of the following inequalities in terms of a1, a9, a3, and a4.

(a) (z—a1)(z —a)(z — a3)(z — as) 2 0
(b) (z —a1)*(z — a)(x — ag)*(z — as)’ = 0

2. Let a and b be real numbers with |b| < |a] < 1 and a > 0.

(a) Show that a—1 < 0 < bta < 2¢a < 1+a.
(b) Show that
2a2—2a>a2—1
b+a 2a

3. Find the solution set for each of following inequalities.

(a)

1
- <8
x
(b)
9—2 _ 2—2
r—2 -9
(c)
|2z + 5] — 2 )
x| —1 —
(d)
|22 — oz + 1] 51
|3z + 1]
© 2
—2|4+2
u<0
z? — 3|z + 2

4. A math class counts the midterm exam scores as 1/3 of the grade and the final exam scores as
2/3 of the grade. Paul scored 48% on the midterm.

To get an A, Paul must have the total score between 90% and 100% inclusive;
to get a B, Paul must have the total score between 80% and 89% inclusive;
to get a C, Paul must have the total score between 70% and 79% inclusive.

Suppose that all scores with decimal digits get rounded up to the closest higher integers.
(a) What range of scores (in %) on the final exam would make Paul get a C?

(b) What is the highest grade that Paul could get for this class?
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5. The weekly demand (the number bought by consumers) for the a product is given by the formula
d = 9000 — 60p

where p is the price each in dollars.
(a)What is the demand when the price is 30 each?
(b) In what price range will the demand be above 60007
6. A store’s revenue R(z) (in Baht) on the sale of x cupcakes is determined by the formula R(z) =

50 — z2. The cost C(x)(in Baht) for producing z cupcakes is given by the formula C(z) =
2z + 400. For what values of x is the store’s profit positive? Note: profit = revenue - cost.
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4 Additional Problems

1. Find the solution set for each of the following inequities.

lr—1| <7

)

)

)

)

)

)

)

) |z +1] >3 —|z|
(i) 22 =2 > S|z —1]

) le+3|>2—2

) 222 + 2 — 1] > 2

)

)

)

)

)

)

|22 + 1] < |z + 1
(@2 +1)(Jz+2|—|z|) >0

[1—=]|
(I‘) x3+2224+-5x+4 <0

2. Find the solution set for each of the following inequities.

lr—1| <7

)

)

)

)

)

) lz+1—]22—-1] <0
(8) 2—2|-2<0
(h) |+ 1] > 3 —|z|

) 22 —2> 3|z — 1

)|l +3|>2—=x

)

)

)
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(m) 3
(0 5
(p)
)
)

1

4‘4;

*?I
|22 + 1| < |2 + 1]
(@2 +1)(Jz+2|—|z|) >0

[1—z|
34222 4-bx+4 <0

(q
(r
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