MATH 114 Exam # 2B Solutions
Given on October 9, 2007

1. Solve the following systems of inequalities and graph the solution set.

(a) bx —7>8or2x+3<1

br—7 > 8 or 2r+3 < 1
S5c —7+7 > 847 or 2¢+3-3 < 1-3
S5r > 15 0 < =2
5z 15 2 )
5 3 2 < 3
z > 3 or r < -1
(b) =5 <9 -2 <7
-5 < 9 — 2z < 7
-5-9 < 9-27—-9 < 7-9
14 < —2x < -2
—14 oz 2
= 2 = > 5
T > x > 1
or
1 < x < 7

2. Solve the following absolute value inequalities. Express your answer in interval notation.

(a) |4z —3] <9

The distance of 4x — 3 from zero is less than 9, i.e.

-9 < 4r — 3 < 9
—9+3 < 4r-34+3 < 943
-6 < 4x < 12

—6 x
7 = T < 7
_3 < T < 3

In interval notation, this is {—%, 3}.



(b) 19 —3z|—5> 10
First, isolate the absolute value.
9—3z| -5 > 10
9—-3z]—-54+5 > 10+5
9—3z] > 15

This means that 9 — 3z is more than 15 units from zero.

9-3x < -15 or 9—-3x > 15
9—-3r—9 < —-15-9 9—-3rx—-9 > 15-—-9
—3r < —-24 —3r > 6
—3z —24 —3z 6
—3 - 3 —3 < 3

r > 8 or r < =2

In interval notation, this is (—oo, —2) U (8, 00).
3. Factor the following expressions
(a) 4zt — 1223 + 922
4ot —122° 4 92° = 2%(42? — 120 +9)
= 2 |(2)” - 2(22)(3) + 3|
= 2%(2r — 3)?
We are using the formula a? — 2ab + b* = (a — b)? here.
(b) 272% + 64
272° + 64 = (3w)* +4°
= (Bz+4)[(32)° — (32)(4) + 4]
= (32 +4)(92° — 122 + 16)

Here we make use of the formula a® 4+ b* = (a + b)(a* — ab + b?).
(c) ® —3x* — 9x + 27

¥ =322 — 92+ 27 = 2%(x —3) —9(x —3)

(d) 242* — 81z
24r* — 8lr = 3x(82° —27)
= 3z [(2:):)3 — 33}
= 32(22 - 3) [(20)” + (22)(3) + 37|
= 3x(27r — 3)(42® + 61 +9)

Here we make use of the formula a® — v* = (a — b)(a® + ab + b?).



4. Solve the systems of equations on paper.
(a)

3+ y=1
r—2y=12

Addition method: If we multiply the first equation by 2 and add it to the second, we will
eliminate y.

2x3rx+2xy = 2x1
6r+2y = 2
6x+2y= 2
r—2y=12
Tz =14
™o _14
7 7
x =2

Using this value and the first equation, we dtermine .
32)+y =1
6+y—6 = 1—6
y = =5
The solution is the point (2, —5).
(b)
r—2y=T7
y=2r—8
Substitution method: We use 2z — 8 in place of y in the first equation.
r—202¢-8) =7
r—4r+16 = 7
—3r+16—-16 = 7—-16

-3z = -9

-3z B ;9

-3 =3
r = 3

Using this value in the second equation, we obtain
y=23)—8=-2
The solution is (3, —2).
()

20+ y—2= 0
T+3y+z2= 2
3r—2y+z2=11



We can add the first two equations to eliminate z. We can also add the first and third
equations and eliminate z.

22+ y—2=0
T+3y+2=2
Sr+4dy =2
204 y—2= 0
3x—2y+z2=11
ox— y =11

This gives us two equations in the same two unknowns to solve. If we multiply the second
of these by 4 and add the result to the first, we will eliminate y.

4dxbr—4xy = 4x11
200 —4y = 44

3r+4y= 2
20x—4y=44
23x =46
8z _46
23 23

x =2

We can use this value and the equation 5x — y = 11 to determine y.

52)—y = 11
10-y—-10 = 11-10
—y = 1
y = —1

We can use these two values and the equation x + 3y 4+ z = 2 to determine z.

(2)+3(-1)+z = 2
—14+2z+1 2+1
z = 3

The solution is the point (2, —1,3).

5. Use the matrix features of your calculator to solve the following systems. Write down the
augmented matrix you enter into your calculator to solve.

(a)

1224+13y+ Tz= 7
132+ Ty+12z=-9
9r—12y—132= 32

The augmented coefficient matrix is

12 13 T 7
13 7T 12 -9
9 —-12 —-13 32



If we put this into the TI-83 and use the rref([A]) function, we obtain the matrix

1.12056... o

100 100

7
01 0 81878..|=1010 %g%
0 0 1 001 1352

We have used the [ MATH || Frac| function to convert to fractions. So our solution is given
by

1515 1107 3301

r = —— y = — = ——-
1352 1352 1352

Tx +14z= 57
3y— Hz=—22
Tx+14y+ 72= 8

The augmented coefficient matrix is

7T 0 14 57
0 3 —5 —22
7 14
If we put this into the TI-83 and use the rref([A]) function, we obtain the matrix
1 0 0 1.5714.. 100 %
01 0 —1.8571... 010 —2
0 0 1 3.2857. 001 2
11 23
e soluion is z = — Y 7 r=
(c)
r+3y+22= 9
20—5y— 2= 95
dr+ y+32=25

The augmented coefficient matrix is

1 3 2 9
2 -5 -1 5
4 1 3 25

If we put this into the TI-83 and use the rref([A]) function, we obtain the matrix

1 0 .6363... 0
0 1 4545... 0
00 01

Note that the last row corresponds to the equation 0 = 1. Since this equation can never
be true, regardless of the values of x,y, z, there is no solution to the system. The system
is inconsistent.



6. Find the slope of the line which contains the points (3, —3) and (—3,5).

moo—(3)_ 8 4

-3-3 —6 3

7. Find the slope of the line 3x + 4y = 9

The easiest way is to put the equation in slope-intercept form.

r+4y = 9
3r+4y—3r = 9—3x
49y = —-3r+9
A
4 4 4
3 . 9
pu— ——x J—
Y R
The slope is the coefficient of x. m = —%

8. Find equations of the the following lines.

(a) The line with slope —3 and y-intercept 3.
We can simply plug these values in to the slope-intercept form y = mx + b, to obtain
! +3
=——=x
Y=73

(b) The line with slope —1 containing the point (—2,5). We can use the point-slope formula
y— 1 =m(z —x1).

y=5 = —lz—(=2)
y—>5 = —1l(z+2)
y—»>5 = —x—2
y—5+5 = —xr—-245
y = —x+3

(¢) The line containing the points (—1,3) and (5,0).

First, we must calculate the slope.

o mew_ 0-3 -3 1
_$2—$1_5—<—1)_ 6 N 2

Now we use this slope and one of the two given points. We can use the point-slope formula
as in part (b), or we can use the slope-intercept form. Usint the point (5,0) and the



slope-intercept form, we have.

y = mx+b
1
y = —§m+b
1
5
0 = —=+5b
2—|—
5 5
S - _Zapa’
0—|—2 2+ -|—3
5
b = -
2
Then the equation of the line is
1 5
YT

The line containing the points (0,5) and (2, 5).

We calculate the slope.

~5=5_0
S 2-0 2
Since the slope is zero, the line is horizontal. The equation of a horizontal line is y = b,
where b is the common y-coordinate of every point on the line (including the two given
points.) Hence, the equation is

m =0

y=2>5

The line containing the point (—3, —1) which is perpendicular to the line 2x 4+ y = 15.

First, we find the slope of the given line by putting it into slope-intercept form.

20+y = 15
2v+y—2r = 15—2x
y = —2z+15
Then the slope is my = —2. The line whose equation we want is perpendicular to this line,
so it’s slope must be
1 1 1
ml - —— = — = —
mo -2 2
Now we have a slope and a point. Using the point-slope formula,
1
y—(-1) = - (-3)
1
1 3
y+1 = o+ -



y+1—-1

9. Graph the linear inequalities.

(a) 3z + 5y <15

(b) 22 —3>7




