
APPENDIXES
A Numbers, Inequalities, and Absolute Values :.' . :"'1; :: ,~. .
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Z. 151-1-231 = 5 - 23 = -18

3. 1-11'1 = 11' because 11' > O.

4. I" - 21 = 11' - 2 because .. - 2 > O.
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- 3 < z + " < 3z - 2. So 2.z - 3 < z + " <=> Z < 7, and z + " < 3« - 2 <=> 6 < 2.z <=> 3 < z, 10

: (3. 7).

- 1)(% - 2) > O.

us. the solution set is (-00. I) U (2.00).

~+3)(x-l) ~ O. CG.wl: 2%+3 ~ 0

Je2: 2%+3:$ 0 * x:$ -1.8Ddx

'00,-1] U [1,00).

~ + % S 1 .. 2:1;2 + % - 1 SO # (2% - 1)(% + 1) SO. Cut! 1: 2:r: -1 ~ 0
+ 1 SO.. % S -I, which is an impossible combination. Cast! 2: 2z - 1 SO..

. % ~ -1,10% e [-I, i]. Thus, the solution set is [-1, i].

:I < 2:1:+8

npossible. Cast 2:

:~+z+l>O # Z2+Z+~+~>O # (z+~r+i>O.Butsinc:e(z+f

lie oriamal inequality will be true for all real z as weD. Thus. the solution set is (-00,00).

~+%>1
ct + z - 1 == (z - =1jA) (z - ~) > O. eo. 1: :z: - ~ > 0 aDd :z: - ~ > 0, so that

c > .:.1fd. CaN 2: z - ~ < 0 aDd z :. .::1...j-d < 0, 10 that z < ~. Thus, the solution set is1:> ~.CQ3~2:

(-oo,~)u(~,oo).

NUMBERS.INEOUALITIES. AND ABSOlUTE VALUES

<=> -8$-2%$6 <=> 4~z~-3.IOZE[-3,4].

+2.504%<2%+1 <=> 2%<1 <=> z<i.aod2%

-! 0

x< !.8Dd2x+l$3z+2 <=>

03
-i

1

~ z~l.and

zsl.8Ddz+l~o<=>

1
2

x > 4 and x < -2, which isX2 - 2x - 8 < 0 ~ (x - 4)(z + 2) < O. Clue 1:

z < 4 8Dd z > -2. Thus. the solution set is (-2,4).
..<=>

0 I 0--+
-2 0 4

+ ~ > O. But since (z + tf' ~ 0 for every real z.

z2 + :r; - 1 > O. Using the quadratic formula, we obtain...

a I a .
H-.[sI/2 0 H+J5)/2



APPENDIX B

Ie that the sum, difference and product of two integers is always an integer. Let the rational numbers be
mted by r = m/n and 8 = p/q (where m, n, p and q are integers with n ¥ 0, q ¥ 0). Now
= .!!! + P. = mq + pn . but mq + pn and nq are both integers, 80 mq + pn = r + . is a rational number by

nq nq nq- - -- - - - --

both integers, 80 mp = r . 8 is a rational number by definition.

nq

). Consider the case of v'2 and - v'2. Both are irrational numbers, yet v'2 + (- v'2) = 0 and 0, being an

eger, is not irrational.

I. Consider the case of v'2 and v'2. Both are irrational numbers, yet v'2 . v'2 = 2 is not irrational.

istance from (I. -3) &0 (5.7) II v'(5 - 1)2 + (7 - (-3)]2 = ";42 + 1()2

L - 6)2 + [3 - (-2)]' .. ../ (-7)2 + 52 .. v'74

L -1)2 + [-3 - (-8)]2.. ../(-2)1 + 31.. v'i3

-3 - 6 9---4-(-1) 5

P(-3, 3) and Q(-I, -6), the slope m of the line through P and Q is m = -~(~3) ,. -~,

0 - (-4) = ~
8-(-1) 7

COORDINATE GEOMETRY AND LINES

= Vii6 = 2¥'29.

=v'i7and../<-4)2 + 12

../<-1)2 +42 111. the triangle has two sides of equal length, and=



APPENDIX 8 COORDINATE GEOMETRY AND UNES

-3 - (-7) 4 -2 - (-7) 5
(b) mAS = 11- 6 = 5 and mAG = 2 - 6 = -4"' Thus mAS' mAG = -1 and so AB is

perpendicular to AC and l::1ABC must be a right triangle.

(c) Taking lengths from part (a), the base is V4l and the height is V41, Thus the area is ~bh = ~ V4l V4l = ¥.

11 Using A( -2,9), B(4, 6). C(l, 0). and D( -5,3). we have
IABI = y(4 - (-2)]2 + (6 - 9)2 = y62 + (-3)2 = J45 = V9 VS = 3 VS.

lEal = y(l - 4)2 + (0 - 6)2 = y( -3)2 + (-6)2 = v'45 = V9 vs = 3 VS.

ICDI,= y(-5 -1)2 + (3 - 0)2 = y(-6)2 + 32 = v'45 = V9VS = 3VS, and

IDAI = V(-2 - (-1»]2 + (9 - 3)2 = v'32 + 62 = J45 = V9 VS = 3 VS. SO all sides are of equal length and

. 6-' 1 0-6 3-0 1we have a rhombus. Moreover, mAS = 4 - (-~) ::: -2' mJJC = 1- 4 = 2, mOD = =r=l = -2' and

mDA == -29:( ~5) = 2, so the sides are perpendicular. Thus. A, B, C, and D are vertices of a square.

14. (a) Using A(-I,3), 8(3,11), and 0(5,15), we have
IABI = Ji3 - (-1»)2 + (11- 3)2 = ";42 +82 = J8O = 4V5,

IBOI = V(5 - 3)2 + (15 -11)2 = ~ = v'2O = 2 ¥'5. and

IAO! = V(S - (-1)]2 + (15 - 3)2 = ";62 + 122 = v'i8O = 6 ¥'5, Thus. lAC! = IABI + IBOI.

11- 3 8 15 - 3 12 .
(b) mAS = 3- (-1) = 4 = 2 and mAG = 5 - (-1) = 6" = 2. Smce the segments AB and AC have the

same slope, A, B and C must be collinear.

15. The slope of the line segment AB is ~ = ~ = ~,the slope of CD is ~; ~~ = ~,the slope of BC is

~ ~ 74 = -3, and the slope of DA is 1 ~(!1) = -3. So AB is parallel to CD and BC is parallel to DA.

Hence ABCD is a parallelogram.

. 3-1 1 8-3 6-8 11&. The slopes of the four sides are mAS = 11-1 = 5' mso = 10 -11 = -5, mOD = 0 - 10 = 5' and

1-6mDA = 1 - 0 = -5. Hence AB II CD, BC " DA, AB 1. BC, BC 1. CD, CD 1. DA, and DA 1. AB, and

80 ABC D is a rectangle.

17. z = 3 18. Y = -2

0 1005
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1006 :0.. APPENDIX B COORDINATE GEOMETRY AND LINES

~ x = Oory = O. The graph19. xy = 0

consists of the coordinate axes.

21. By the point-slope fonn of the equation of a line, an equation of the line through (2, -3) with slope 6 is
1/- (-3) = 6(x - 2) or 1/ = 6x -15.

22.1/-4=-3[x-(-I)]or1/= -3x+l

Z3. 1/- 7 = f (x -1) or 1/ = fx +.y
24. 1/- (-5) == -~ [x - (-3)] ory = -Ix - ¥

25. The slope of the line through (2,1) and (1,6) is m = ~:=~ = -5, so an equation of the line is

y - 1 = -5(x - 2) or y = -5x + 11.

3- (-2)2&. For (-1, -2) and (4,3), m ""'.- (-1) = 1. Soy- 3 = 1(% - 4) cry = %-1.

27. By the slope-intercept form of the equation of a line, an equation of the line is y = 3z - 2.

28. By the slope-intercept form of the equation of a line, an equation of the line is y = ix + 4.

2O.lyl = 1 *'11 = lory =-1

1,1-1

J

y=3x-3.

..


