Meramec College Algebra TEST 1 C Solution Spring 2006

NAME: Score /100

Please print

SHOW ALL YOUR WORK IN A NEAT AND ORGANIZED FASHION
CircleT or F, whichever iscorrect.
Problems 1 — 20 are each worth 1 point.

1. T F If anexpressionisadded to both sides of an equality, theresult is an equality whichis
equivalent to the first equality.

2. T F Thex-intercepts of agraph are found by setting y = 0 and solving for x.

3. T F Ifthesame operation is performed on both sides of an equation the resulting equation is
equivalent to the original equation.

4. T F  Everynatura number isarational number.

5. T F Ifthesolution set of an equation is{3, 8, 11} and the solution set of another equation is
{3, 11,}, then the two equations are equivalent.

6. T F  Theleadingterm of 3x’ + 5x3— 2x% is 3x’.

7. T F Everyirrational number isacomplex number.

8. T F {x]2<x<4}=[24).

9. T F  Thecomplex component of the complex number 3 + 5i is5i.
10.T F If a+bi andc+ di aretwo complex numbersthen their sumis(a+ c) + (b + d)i
11.T F  Theproduct of acomplex number and its conjugateis 1

Fill in each of the blanksto makethe statementstrue.
12. An equation is amathematical statement which contains an = sign.

13. A number (or numbers) that makes an equation true when substituted for the variable (or variables)

iscaled asolution of the equation.
14. Two equations are equivalent if they have the same solution set.

15. A simplest equation is an equation which has a single variable on one side of the equal sign and a

single number on the other side

16. The numerical factor of atermis called its coefficient.

17. The principle square root of -5 iswritten asv/-5 andis equal toi~/5 .



18. Describe the graph of the equationy = (x + 3)(x + 5). Do not sketch a graph.

Thegraph isa parabola which opens up and has x-inter cepts-5 and -3.

19. The equation y = 3x — 7 isalinear equation in two variables.

2
20. The equation (x—g) +(y+\/§)2 =11 isthe equation of the circle with center at @—\EJ and

radius /11
Problems 21 — 30 are each worth 3 points. Most of theserequirevery little or no work.

21. Suppose A isthe solution set for /x> +5x* -7 = 2and

Bisthe solution set for X2 +5x°-7=4
What isthe relationship between A and B? A< B

22. Write the equation of the circle with center (6, 3) and radi usv/6. (x-6)°+(y-23°%=6

23. Consider the two equations x+l__ 3x=5
Xx—2 (x+1)(x-4)
equivaent? Give areason for your answer. Because both sides of the equation were multiplied
by the same variable expression we know the solution set of the original equation is contained
in the solution set of the second equation. We do not know if the two equations ar e equivalent
because we do not know whether their solutions sets are equal.

and (x+1(x-4)(x+1) =(3x-5)(x—2). Arethey

24. Sketchthegraphof y=(X+7)(x + 1)

_?\/I
25. State the Quadratic Formula. The solutions of a quadratic equation ax” + bx + ¢ = 0 are given by

(e —b++/b?-4ac

2a

26. Writetheinterval (-2, 5] in set builder notation? (-2, 5] ={ x | -2<x <5}

27. Write the complex number —5++/-8 instandard form a+ bi. —5++/-8=-5+i-/8
This can befurther smplified —5+i+/8 = -5+i2y/2

28. Write the norm of the complex number 5 - 3i. Thenorm of 5 3i is5° + 3= 34

29. Write the multiplicative inverse of the complex number5+3i .

The multiplicativeinverseof 5+ 3i is 53_3|which can also bewritten as ;—;i



30. Writethe set {x| 2< x <4} ininterval notation. {x| 2<x <4} = (2, 4)
Problems 31 — 40 are each worth 5 points.
31. What is 23% of 0.46.

Per centage = (per cent)(base)

Per centage = (0.23)(0.46) = 0.1058

32. Write the equation \/§x+\/§y=gx+9 in slope-intercept form.
Begin with the original equation
ﬁx+\@y:gx+9 Add -+/3x to both sides

«/gy::x— 3x+9:(:—«/§jx+9 Multiplybothsid&eby\/lg
_1(4 ) (L[4 NB),, 9 [4-33) 9
= &3 (ﬁ)g‘[wﬁ Jé] \/E_( 3\@} NG

Red shows what is required. Blue shows some possible further simplification.

33. Find the solution set for v/3x+1=1+~/X+4
V3X+1=1++/x+4 Square both sides
AX+1=1+2x+4+x+4 Simplify

ox—4=2x+ 4 Multiply both sides by ;

X—2=x+4 Square both sides

X?—4x+4=x+4 Add -x-4 to both sides

x?—5x=0 Factor the polynomiadl

X(x-5)=0 Use the Zero Factor Property

x=0 OR x-5=0 Solve the linear equations

x=0 OR x=5 Testing 0 and 5 in the original equation is required

TEST 0. V0+1=1++/0+4 IisFALSE
0 isnot asolution of the original equation.

TEST 5: v15+1=1++/5+4 isTRUE
5isasolution of the origina equation.
The solution set for the original equation is {5}.

34. Use the Quadratic Formulato find the solution set for —x*+x-1=0
by’ -dac 1z JE-(HD(D) 144124 —1273  13J-3 1543
2a 2(-1 -2 -2 2 2

1+/3 1@}

The solution set is
2 2



35. Solvethe equation K =?1—3m forr.

K :%—3m Add 3m to both sides
K +3m:} Multiply both sidesby r
r
. . 1
r(K+3m)=1 Multiply both sides b
( ) ply Y K+ am
1

r =

K+ 3m

36. Compute the difference (-3 + 7i) — (3 + 4i)
(-3+7)—(3+4i)=(3+7i)+(-3-4i)=(-3-3)+(7+[-4])i=-6+3i

37. Compute the product (2 — 5i)( -7 + 5i)
(2= 5i)(=7 + 5i) = — 14 +10i + 35 — 25i* = - 14 + 45i + 25 = 11 + 45i

38. Compute the quotient (1 + 5i) ~(3 + 4i)
_ . . _ . _ . . _ . 2 .
(1+5i)( ?2> 4|2J: (1+5i)(3—-4i) _3-4i+15-20i" _ 23+11i :§+Ei
3+4 25 25 25 25 25
Red shows what isrequired. Blue shows some possible further simplification.

39. When solving the equation 5x° — 4x* + x = 5x> + 6 we might add —5x> to both sides of the equation
to obtain — 4x* + x = 6. The claim is that the two equations are equivalent. What does it mean to say
the two equations are equivalent? State a property which justifies the claim.

To say two equations ar e equivalent meansthat they have the same solution sets.

If any expression isadded to both sides of an equation, the result isan equation which is

equivalent to the original equation. In thisexamplethe expression -5x° was added to both sides of

theequation  5x°—4x? + x = 5x° + 6, so the resulting equation — 4x° + x = 6 istherefore

equivalent to the original equation 5x°— 4x? + x = 5x° + 6.

40. Calculate the area of the shaded triangular portion of
the flag show here.
Expressthe area as sqg. in.

A:%bh:%(zo)(48) _ (10)(48) = 480 sqiin.




