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1. Solve each of the following inequalities:

(a) 3x2 > 3− 8x

Solution.

3x2 + 8x− 3 > 0

=⇒ 3x2 + 9x− x− 3 > 0

=⇒ 3x(x+ 3)− 1(x+ 3) > 0

=⇒ (x+ 3)(3x− 1) > 0.

We now �nd the critical values by solving the equation (x+ 3)(3x− 1) = 0

solving the equation implies that either x+3 = 0 or 3x− 1 = 0, which implies that
either x = −3 or x = 1

3
.

Thus, the critical values/points are x = −3 and x = 1
3
.

Finally using the critical points we form a table to test where the solution set
lies.

Factors (−∞,−3) (−3, 1
3
) (1

3
,∞)

x+ 3 - + +
3x− 1 - - +

(x+ 3)(3x− 1) + - +

Thus, the solution set is (−∞,−3) ∪ (1
3
,∞) or one can write

{x ∈ R : x < −3 or x > 1
3
}.
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(b) 2x+3
x−1
− 2x

x+1
≤ 0

Solution.

2x+ 3

x− 1
− 2x

x+ 1
≤ 0

=⇒ (2x+ 3)(x+ 1)− 2x(x− 1)

(x− 1)(x+ 1)
≤ 0

=⇒ 2x2 + 2x+ 3x+ 3− 2x2 + 2x

(x− 1)(x+ 1)
≤ 0

=⇒ 7x+ 3

(x− 1)(x+ 1)
≤ 0

Thus, the critical values are x = −1,x = 1 and x = −3
7
. We now test for the

solution set.

Factors x < −1 −1 < x < −3
7
−3

7
< x < 1 x > 1

7x+ 3 - - + +
x− 1 - - - +
x+ 1 - + + +
7x+3

(x−1)(x+1)
- + - +

Thus, the solution set is (−∞,−1) ∪ [−3
7
, 1).

2. Solve each of the following inequalities:

(a)
∣∣x+2

x

∣∣ ≤ 2

Solution. By de�nition we have that∣∣∣∣x+ 2

x

∣∣∣∣ ≤ 2

=⇒ −2 ≤ x+ 2

x
≤ 2

=⇒ −2 ≤ x+ 2

x
and

x+ 2

x
≤ 2

=⇒ −2− x+ 2

x
≤ 0 and

x+ 2

x
− 2 ≤ 0

=⇒ −2x− (x+ 2)

x
≤ 0 and

x+ 2− 2x

x
≤ 0

=⇒ −3x− 2

x
≤ 0 and

2− x

x
≤ 0

We �rst �nd the solution set for −3x−2
x
≤ 0 which has critical values x = 0 and

x = −2
3
and so using these critical values we test for the solution as shown in the

table below.
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Factors x < −2
3
−2

3
< x < 0 x > 1

x - - +
−3x− 2 + - -
−3x−2

x
- + -

Thus, the solution set for −3x−2
x
≤ 0 is the set (−∞,−2

3
] ∪ (0,∞).

We now also �nd the solution set for 2−x
x
≤ 0, whose critical values are x = 0 and

x = 2

Factors x < 0 0 < x < 2 x > 2

2− x + + -
x - + +

2−x
x

- + -

Thus, the solution set for 2−x
x
≤ 0 is the set (−∞, 0) ∪ [2,∞).

Hence the solution set for
∣∣x+2

x

∣∣ ≤ 2 is[(
−∞,−2

3

]
∪ (0,∞)

]⋂[
(−∞, 0) ∪ [2,∞)

]
=

(
−∞,−2

3

]
∪ [2,∞)

.

(b)
√
x− 3 + 1 ≥

√
x+ 4

Solution. We have that the inequality is de�ned for x−3 ≥ 0 and x+4 ≥ 0. Thus
the critical values are x = 3 and x = −4. We now �nd the other critical value by
solving the equation√
x− 3 + 1 =

√
x+ 4. Squaring on both sides implies

(
√
x− 3 + 1)2 = (

√
x+ 4)2

=⇒ x− 3 + 2
√
x− 3 + 1 = x+ 4

=⇒ 2
√
x− 3 = 6

=⇒
√
x− 3 = 3

=⇒ x− 3 = 9 by squaring on both sides

=⇒ x = 12

So x = 12 is our other critical value. Using the critical values we test for the
solution as shown in the table below.

x < −4, say x = −7 −4 < x < 3, x = 2 3 < x < 10, x = 4 x > 12, x = 19
√
x− 3 + 1 ≥

√
x+ 4

√
x− 3 + 1 ≥

√
x+ 4

√
x− 3 + 1 ≥

√
x+ 4

√
x− 3 + 1 ≥

√
x+ 4√

−7 + 1 ≥
√
−3

√
−1 + 1 ≥

√
6

√
1 + 1 ≥

√
8

√
16 + 1 ≥

√
24

Unde�ned Unde�ned Not True True
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Thus, the solution set is [12,∞)

3. Find the �rst three terms in the expansion of each of the following:

(a) (x− 2y)7

Solution. We know that

(a+ b)n = an +

(
n
1

)
an−1b+

(
n
2

)
an−2b2 + ...+

(
n
r

)
an−rbr + ...

Therefore, the �rst three terms of

(x− 2y)7 = x7 +

(
7
1

)
x7−1(−2y) +

(
7
2

)
x7−2(−2y)2

= x7 − 14x6y + 84x5y2

(b) (1− 2y)(2 + 3y)8

Solution. Now the �rst three terms of (2 + 3y)8 are

28 +

(
8
1

)
27(3y) +

(
8
2

)
26(3y)2

= 256 + 3072y + 16128y2

Thus, the �rst three terms of (1− 2y)(2 + 3y)8 will come from

(1− 2y)(256 + 3072y + 16128y2).

And we have that

(1− 2y)(256 + 3072y + 16128y2)

= 256 + 3072y + 16128y2 − 512y − 6144y2 − 32256y2

= 256 + 2560y + 9984y2 − 32256y3

Thus, the three terms are 256 + 2560y + 9984y2

4. (a) Find the �fth term in the expansion of
(
x− 1

x2

)8
Solution. Given (a+ b)n

rthterm =

(
n

r − 1

)
an−(r−1)br−1

Thus for the given binomial, the 5thterm =

(
8
4

)
x8−4

(
−−1

x2

)4

=
70

x4
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(b) Expand the function
√
4 + 2x as a series of ascending powers of x up to and includ-

ing the term in x3. Hence, state the range of values of x for which the expansion is
valid.

Solution. Now
√
4 + 2x = (4 + 2x)

1
2 = 4

1
2

(
1 + x

2

) 1
2 .

We know that up to x3

(1 + x)n = 1 + nx+
n(n− 1)

2!
x2 +

n(n− 1)(n− 2)

3!
x3.

Therefore,

2

(
1 +

x

2

) 1
2

= 2

[
1 +

1

2
· x
2
+

1
2
· −1

2
· −3

2

3!

(
x

2

)3
]

= 2 +
x

2
− x2

16
+

x3

64

Now the range is
∣∣x
2

∣∣ < 1 which is the set {x ∈ R : −2 < x < 2}.

You can do all things through Him that gives you strength...
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