M eramec Intermediate Algebra TEST 3 Solution Spring 2010

NAME: Score /100

Please print
SHOW ALL YOUR WORK IN A NEAT AND ORGANIZED FASHION

CircleT or F, whichever iscorrect. (2 ptseach)

1. T F Apointisonthex-axisif and only if itsfirst coordinatey is zero.

2
3.
4

- 4 4

. T F Thedopeof avertica lineisO.

T F  Avertica linehasno slope.

. T F Thegraph of alinear inequality in two variablesis a half-plane bounded by the graph of the
corresponding boundary equation.
F  Theboundary curvefor alinear inequality in two variablesisaline.
F  Theequation for the vertical line through the point (0O, k) isx = k.
F  Tofindthey-intercepts of agraph welet x = 0 and solvefory.
F  If both sides of an inequality are multiplied by the same real number, the resulting inequality is

equivalent to the original inequality.

T F  Thegraph of aninequality consists of all the points, and only those points, whose coordinates

satisfy the inequality.

Fill in each of the blanksto make the statementstrue. (2 pts each)

10.

11.

12.

13.

14.

15.

Pythagorean Theorem: If aand b are the lengths of the legs of aright triangle with hypotenuse of length

c, then a® + b? = .

The distance d between two points (X1, Y1) and (Xz, ¥») is given by the formula

d=J0x, =%, +(y, - v,) -

The midpoint of the line segment joining two points (X1, y1) and (X2, Y2) is given by the formula

X, +X y1+y2
5 .

midpoint is | 1—2,

point s | .

The equation of acircle with radiusr and center at the originis x*+y? =r?.

The equation of acircle with radius r and center at the point (h, k) is (x — h)? + (y — k) = r?.

A linear equation in two variablesis an equation that can be written in theformy = mx + b wherem and b

are real numbers.



16.

17.

18.

19.

20.

21.

If we usetheorigin (0, 0) asatest point in the inequality 3x — 5y < 15
we obtain 0 < 15 which is (tr ue false) circiethe correct word.

Sketch the graph of 3x — 5y = 15 and 3x — 5y < 15 on the coordinate
system at theright.

22.

A linear inequality in two variables x and y is an inequality which can be written as
y<mx+b or y>mx+hb.
If the inequality symbol in an inequality in two variables is replaced with an equality symbol, the graph of
the resulting equation is called the boundary curve for the inequality.
Y, Y,

The slope of the line through two points (X1, y1) and (X2, y2) is given by the formula m = Y« x
1 2

The equation for the line through the point (xa, y:) with slopemis y —y = m(x - x_ ). Thisiscalled the

point-slope form.

Two non-vertical lines are perpendicular if their slopes are negative reciprocals of each other.

(5 Paints) Consider the equation 3x — 5y = 15.
If x =0, theny = -3 and therefore the point (0, -3) is the y-intercept.

If y =0, then x = 5 and therefore the point (5, 0) is the x-intercept.
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(5 points) Sketch the graph of the equation (x — 3)? + (y + 2)* = 9.




23. (5 points) Which of the following are linear equations in two variables. Indicate your answer by circling
YESor NO.

8 2x-4=7y (YES NO) b) 5_2X _6y (YES NO)
9 2x+3=12 (YES NO) d)ny+f:§x-z(YEs NO)
e X*-2x+7=y (YES NO)
24. (10 points) Consider the inequality 6x — 5y < 30. Answer the /
following questions about thisinequality by filling in the blanks. :
Solution: 5(5, 0)

Write the boundary equation 6x — 5y = 30.
What is the x-intercept of the boundary line? (5, 0).
What is the y-intercept of the boundary line? (O, -6).

Sketch the boundary line on Fig. 1. Label important points.

/ (0, -6)

Fig. 1
Is (0, —6) an acceptable test point? NO. e J 4R
Isthe origin an acceptable test point? YES. : : : : : :.."5'15-'31'
If the point (1, 1) is used as atest point we obtain 1 < 30 RIS EDE S which
isaTRUE statement. SN B MOl
The half-plane containing the point (1, 1) is the graph of the REIN :_:"
inequality 6x — 5y < 30. A I G .
IR T :|
The half-plane NOT containing the point (1, 1) isthe graph ~* + + " | of the
. . vt g
inequality 6x — 5y > 30 Fig. 2
Sketch the graph of 6x — 5y < 30 on Fig 2. Label important points. ‘,,":‘ !
” E o)
Sketch the graph of 6x — 5y > 30 on Fig 3. Label important points. ‘.": 1l |
(I A
.,.tisill.llllllll 3
Fig. 3



25. (5 points) Find the equation of the line through (4, 2) with slope % Write the equation in slope-intercept

form. remember: If you intend to use a formula, statethe formula and then useit. (Plan your work and work your plan).

Usey-vy, = m(x—xl) to obtain

26. (5 points)Write the equation 3x — 8y = 2y + 7x — 8 in slope intercept form. Besureyou show and explain important
steps.

3X—-8y=2y+7x-8 Add -2y -3x to both sides

10y = 4x -8 Multiply both sides by —110
y-2xs2

10~ 10
y="2x.2

575

27. (5 points) Find the slope of the line through (2, —7) and (-4, —3).Write the slope in reduced form. remember: If

you intend to use aformula, statethe formula and then useit. (Plan your work and work your plan).

Usem = Y. 7Y, to obtain

X, =X,
_—7+3_-4_ 2 or _3+7_4 2
2+4 6 3 S 4-2 6 3

28. (5 points) Find the midpoint of the line segment joining the points (2, —7) and (-4, -3).

Remember: |If you intend to use a formula, state the formula and then useit. (Plan your work and work your plan).

X, +X,
2

(2 ; 4 —72— 3] _ (-1,-5)

+
Use midpoint is ( , Yy ZYZJ to obtain




29. (5 points) Find the length of the line segment joining the points (2, —7) and (-4, -3).

Remember: If you intend to use a formula, state the formula and then useit. (Plan your work and work your plan).

Use d=[(x,-x,)?+(y, -y,)* toobtain

d=(2+4)*+(-7+3) =6 +(-4)? =+/36+16 =+/52 = [(4)(13) = 2413

30. (5 points) What are the x-intercepts of the equation'y = (X — 3)(X + 1)(X — 7)7? Be sureyou show and explain impor tant
steps.
To find the x-intercepts of an equation, we let y = 0 and solve for x.

In this case that yields the equation 0 = (X — 3)(x + 1)(x = 7).

By the Zero Factor Property thenx —3=0 orx+1=00rx-7=0
Thenit followsthat x =3 orx =-1orx =7.

The x-intercepts are (3, 0), (-1, 0), and (7, 0).

31. (5 points)Find the equation of the line whose graph is shown in Fig. 4
at the right. Be sure you show and explain important steps. 4

(0.3)
Clearly thisline has slope —1 and y-intercept 3.
Thereforeits equationisy =—x + 3 2

(3.0)

Fig. 4



