Week 3

Sections 1.6, 1.8, 1.9

HW3: 8, 22, 24, 28, 30, 34, 40, 64 (p. 64)
16, 18, 30, 36, 38, 60 (p. 89)
28, 36, 60, 68, 88, 90 (p. 102-104)

Review Exercises

Find the real and the imaginary parts of the complex number.

3+ 4i
Solution
3 is the real part
4 is the imaginary part

Evaluate the sum and write the result in the form a + bi.

(2+70+(—8+%Q

Solution
Combine the real parts together and combine the imaginary parts together.

(2+70+(—8+%Q

-6+

Evaluate the difference and write the result in the form a + bi.

(=3+2i)) —(=5+9i)
Solution
Distribute the negative symbol in front of the second parenthesis.
Combine the real parts together and combine the imaginary parts together.

(=3 +2i)) —(=5+9i)
=-34+2i+5-09i

=2-7




Evaluate the product and write the result in the form a + bi.

—5(4 + 6i)
Solution
Use distributive property to remove the parentheses.

—5(4 + 60)

= —20 — 30¢

Evaluate the product and write the result in the form a + bi.
(7—=0D(4+20)
Solution
Use FOIL.
Replace i? with —1.
Combine the real parts together and combine the imaginary parts together.
(7—=0D(4+20)
=28 + 14i — 4i — 2i?
=28+ 14i —4i—2(-1)
=28+14i—4i+2

=30+ 10¢

Evaluate the product and write the result in the form a + bi.
(2 +5i)(2 - 5i)
Solution
2 + 5i and 2 — 5i are complex conjugates.
Use the formula (a + bi)(a — bi) = a? + b2.
(2 +5i)(2 = 5i)
=22+ 52
=44+ 25

=29




Evaluate the quotient and write the result in the form a + bi.
2-—3i
1—-2i

Solution
Multiply the top and the bottom by the conjugate of the denominator, which is 1 + 2i.
On the top use FOIL. On the bottom use the formula (a + bi)(a — bi) = a? + b?.
Replace i? with —1. Combine the real parts together and combine the imaginary parts
together.

2-—3i

1-2i

(2 — 30)(1 + 2i)

(1 -2+ 20)

_ 244i—3i—6i?
B 12 + 22

_24i+6
G

84
5

8.1
~5T5!

Find all the solutions of the equation and express them in the form a + bi.
x2—6x+10=0

Solution
a=1 b=-6 c=10
—b + Vb2 — 4ac
X =
2a

_6+/(—6)2—4-1-10
B 2-1

_6+V—4
==

_6+2i
2

=3%i




Solve the linear inequality. Express the solution using interval notation and graph the solution
set.

2x —3 < —-15
Solution
2x —3 < —-15
+3 4+ 3
2x < —12
2x —12
2 2
x < —6
& ) | >
—o00 —6 0 00

The solution set is (—oo, —6).

Solve the linear inequality. Express the solution using interval notation and graph the solution
set.
4—-3x <-—14

Solution
Solve for x, flip the inequality symbol when dividing by a negative.

AN
v

The solution set is [6, 00).




Solve the linear inequality. Express the solution using interval notation and graph the solution

set.
—7<5x—2<8

Solution
—7<5x—-2<8
+2 +2 +2

—5<5x<10

-5 5x 10

5 75 5

-1<x<?2

The solution set is [—1, 2).




Solve the linear inequality. Express the solution using interval notation and graph the solution

set.
1<3—2x<1
2 3 5

Solution
LCD = 30
Multiply all three parts of the inequality by the LCD.

(-2)20=(557) s0<(g)

-15<10(3—-2x) <6

—-15<30-20x <6
—-30 —30 —30

—45 < —-20x < —24

9> >6
4=%75
6< <9
5S%=1%
< ( ] >
6 9
5 4

. . (6 9
The solution set is (E’Z]'




Solve the nonlinear inequality. Express the solution using interval notation and graph the
solution set.

x+2)(x—-3)=0
Solution

Find the values of x for which the factors of the left-side are 0.

x+2=0 or x—3=0
X =— or x=3

Set up the number line and choose test points in each interval.
Find the intervals for which the left-side of the inequality is positive or zero (=).

—00 -3 -2 0 3 4 0
< | | I >
Test Point —3 Test Point 0 Test Point 4
(-3+4+2)(-3-3) (0+2)(0—-3) 4+2)4-3)
= (—=1(-6) = (2)(=3) = (6)(1)
Positive Negative Positive

The solution set is (—oo, —2] U [3. o)




Solve the nonlinear inequality. Express the solution using interval notation and graph the
solution set.

5x — 10

x+3
Solution

Find the values of x for which the numerator and the denominator on the left-side are 0.

5x—-10=0 or x+3=0
5x =10 or x=-3
x=2 or x=-3

Set up the number line and choose test points in each interval.
Find the intervals for which the left-side of the inequality is negative (<).

—00 —4 -3 0 2 3 0
< | | I >
Test Point —4 Test Point 0 Test Point 3
5(—4) - 10 5-0—-10 5-3—-10
—4 43 0+3 343
_ —-30 _ —-10 _ 5
-1 I 6
=30 _ 10 Positive
3
Positive
Negative

The solution set is (=3, 2)




The pair of points (—2,1) and (4, —6) is given.
a. Plot the points in the coordinate plane.
b. Find the distance between them.
c. Find the midpoint of the segment that joins them.

Solution
a.
v
]
[}
5
_.l
¢!
6 5 4 3 2 NN EEE 6 |
_(1 ?
b.
d = /(x = %)% + (v, — y1)?
=JG - ()2 + (-6 - 1)2
=462 + (=7)?
=36 +49
= V85
c.

<x1 +x Y1 t+ }’2)
2 ’ 2

(244 14(=6)
()




Which of the points A(6,7) or B(—5, 8) is closer to point C(3, 2).

Solution

d(AC) = /(xz — %)% + (¥ — ¥1)?
=J(B3—-6)2+(2-7)2
= (=3)? + (-5)?
=9 +2
34
5.

|

(o]

Q

d(BC) = \/(xz —x1)% + (y; — y1)?
=J(B—(-5))% + (2 — 8)?
= /82 + (—6)?
=64+ 36
=100
=10

The point A is closer to point C.

Make a table of values, and sketch the graph of the equation.

y = lx+2|
Solution

X y

-3 1

-2 0

-1 1

0 2

1 3 1
2 4 . :

10




Make a table of values, and sketch the graph of the equation. Find the x- and y-intercepts,

and test for symmetry.

a. y=2—-+x
b. x=|y|
Solution
a.
X y
0 2 [
1 1
4 0 x
9 -1
1
T T T T T T T
2 -1 1 2 3 - 5 8
=<1
-2
—-3
- -4
x — intercept = 4
y — intercept = 2
X — axis symmetry: y — axis symmetry: Origin Symmetry:

—y = 3 —+/x is not the
sameasy = 3 —+/x

The graph is not symmetric
with respect to x-axis.

y =3 —+/—xis not the
sameasy =3 —+x

The graph is not symmetric
with respect to y-axis.

—y = 3 —+/—xis not the
sameasy = 3 —/x

The graph is not symmetric
with respect to the origin.

11




N[O (N|®R
o

2 1 3 6 8 9
=1
2
-3
-4
-5
0
x — intercept = 0
y — intercept = 0
X — axis symmetry: Yy — axis symmetry: Origin Symmetry:
x = | — y| is the same as —x = |y|is not the same as | —x = | — y| is not the same
x = |y| x = |y| asx = |y|

The graph is symmetric with
respect to x-axis.

The graph is not symmetric
with respect to y-axis.

The graph is not symmetric
with respect to the origin.

12




Find the center and radius of the circle and sketch its graph.

(x+3)2+(x+1)2=16
Solution

The centeris (—3,—1).
The radius is r = 4.

Find the equation of the circle that satisfies the given conditions.

Center (6, —4)
Radiusr = 8

Solution
(x—h)?+(y—k)?=r?

(x—6)?+(y—(—4)* =8

(x—6)2+(y+4) =64

13



