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Chapter P

Preliminary Concepts

Objectives

To mtroduce

& The Real Number System

Integer and Rational Numbr Exponents

Polynomials

Factoring

Rational Expressions

Complex Numbers



P.1 The Real Number System
Objectives
To introduce

e Set of Numbem,

* Union nnd Infersection of Seta.

» Absolute Vohee and Distance.

» Interml Notation.

& Order of Operntions.

o Simplify Varinkde Expresions.

I. True or False Statements (Give a reason):

1. The sum of two wrrational numbers 15 an rrational mamber.
Wrong Answer.  True Heason V3 — /7 s an irrntional number.

Correct Apswer.  Fabse, \."E— \,."E = [l which is noé irmtaonael.

2. The set of irrntionnl numbers is closed under multiphication.
Wrong Answer, True, For excnmple, -3 = /8 which s an rrrational musber.

Correct Answer. Fabe For exmmple, 7 - F = 2 s not orrational.

3. The mumber 0 is both rationnd and irrational.
Wreag, Answer, True. 0 con be considerad as méional and irrational.
Correct Answes. Fabe An ireational mumber connot be written o the form
integer
nonzern mbeger

nnd :dnmﬂ:%, therefore [ s & mtzonal mumber and not an irrataonn] momber.



(=21

=TI

10.

. The number 1.414 iz an irrational mumber.

Wrong Answer. True, since 1.414 = /3.

Correct Answer. False since 1.414 = % which is a rational number.

. . ) 22
. The number 7 18 a rational number since 7 = —.

7

. . 22 .
Wrong Answer. True, since = iz a rational number,

22, .
Clorrect Answer. False. = 15 an approximation of 7 and not equal to T.

. 032 is a rational number because 0.32 = %
32
Wrong Answer. True. Because 100 i= a rational number,

Correct Answer. False. 037 is a rational number since it is in a repeating

decimal form 032 = 0.323232- ...

. The set of nonzero imtegers is closed under division.

Wrong Answer. True. For exmaple, ? — .

3. )
Correct Answer. False 3 1= mot an integer.

. Ewvery real number has a multiphcative mverse.

; 1. .
Wrong Answer. True. < i5 the multiplicative inverse of .

. . 1.
Correct Answer. False. The number 0 has no multiplicative invese since — is

1
undefined.

. Every odd mumber is a prime number.

Wrong Answer. True. 3 is both odd and prime.

Correct Answer. False. 918 odd and not prime.

Every composite number 18 NOT an odd nmmber.



11.

12.

13

14.

Wrong Answer. True. 10 iz a composite number which is not odd.

Clorrect Answer. False. 9 15 both an odd and a composite number.

Let A = {z|r is a composite, 1 < x < 10}
and B = {z|ris aprime, 1< r< 10}, then AN E = {2}.

Wrong Answer. True. 2 is the only number which 1z both composite and prime.

Correct Answer. False A= {4.6,8 0,10} while B = {23, 5,7} = AnNEB =4

Let A = {—2: %.a,u} and B = {—11,—6,0.5,11} then AU(ANB) = ANB.

Wrong Answer. Tue. AU{ANB)={AUA)NB=AnNRA

Correct Answer. False. ANB={511} CA=>AUu(ANE) = A

If = is any real number, then | — x| = =
Wrong Answer. Tue. | —z| = | — 1|z = =.

Correct Answer. False Ifr = -2 = | —(-2)| =2# -2

Omn a real number line, the distance between the nmmbers » and -5 is |2 — 5|,

Wrong Answer. True.

Correct Answer. False. The distance = |z — (—5)| = |z + 5|

Az —ler<3in{zl<z<i}={z]l <z <3}

Wrong Answer. True. The graph of {r| -1 < r <3} 15

<
1

s

and the graph of {z|1 < z < §} is

T
[ ]



Thus from the graphs, the intersection s [1,3].

Correct Answer. False. From the graphs, 1 18 not in the given intersection =

The intersection = (1,3].

II. Solutions With Wrong Steps:
(A} The Distributive Property:
1. —3z—w)=
Wrong Solution: —3r — 3y.

Correct Solution: (—3)z + (—3)(—y) = —3r+ Jy.

2. (-3)z+2y) =

Wrong Solution: (—3)z — 2y = —3r — 2y
Correct Solution: (—3)e + (—3)(2y) = -3z — Gy.

3. 3|3z —y) — (z +5y)| =
Wrong Solution: —3[3r — y — r + Sy| = —3[22 + dy|
—Gzr + 12y
= < OR .
—br + 4y
Correct Solution: —3[3r — y — r — 5y| = —3[2z — Gy| = —6z + 18y.

4. Bimplify 3 + 4(2r + Jy) =
Wrong Solution: 7(2r + 3y) = 14z + 21r

Correct Solution: 3 + (8¢ + 12y) = 3+ 8z + 12y.

(B} The Commutative Property for Addition: The set of real mumbers is communta-

tive under subtraction.
Wrong Solution: True. © —y = —uy+ .

Correct Solution: False. = —y £y — x.




() Associative Property for Addition: The set of real mumbers is associative under

subtraction.
Wrong Solution: True, since z — (y — 2) = (r —y) — =

Correct Solution: False. Sincer —(y—z) =z—y+z#(z—y)l—-z2=z—y— =

(D} Simplify each of the following:

Wrong Solution: {{—3)(5))? = (—15)* = 225.

Correct Solution: (—3)(25) = —7a.

2 (-2z)® =
Wrong Solution: —2z%.

Correct Solution: (—2)%(z)® = —322%

(E) Evaluate 7y — z(r —y)? forr =3, y=—2and z = —1.
Wrong Solution: (3)(—2)—(—1)(3—(-2))* = —6—(—3—-2)* = —6—(25) = —31.

Correct Solution: (3)(—2) — (—1)(3 — (—=2)) = —6 + (5)® = —6 + 25 = 10.



P.2 Integer and Rational Number Exponents

Objectives

To introduce

o Properties of Exponents

e Scientific Notation

« Hational Exponents and Radicals

o Simpify Hadical Expressions

I. True or False Statements (Give a reason):
1 (—8)" = —1.

Wrong Answer.  True, since {—E]D = =1,

Correct Answer.  False. Since 2° = 1 for any nonzero real number, Therefore,

(-8)°=1.

2. (-2P%-3)?=T2.
Wrong Answer.  True, sinee (—2)*- (=32 =23. 32 =T2.

Correct Answer.  False. Since (—2)*(—3)* = (—8)(9) = —72.

3.0t =0

Wrong Answer.  True, since 0™ = 0 for any integer n.

: : 1.
Correct Answer.  False. (7! is an undefined expression, because — is undefined
T

for = = 0.

4. 0P = 0 for any rational number p.

Wrong Answer.  True. 0P =0 for any rational number p.

Correct Answer.  False. Since (F i3 undefined for p < (00, while (F = 0 for p = (0.




n:':' —8 [

H. The expression P is defined for any real numbers a, b, and ¢, where ¢ # % .
— ok
Wrong Answer.  True.
.
Correct Answer.  False. It is true only fora £ 0, b# 0, and ¢ # %
G rdyﬂ — |:I'_T,I':|G.

Wrong Answer.  True, since we can add powers.

Correct Answer.  False. Powers can not be added since the bases are not the

SaIme.

=r
—_—
&=
S
pA
|
—

T oRrly
P -3 1
Wrong Answer.  True. The expression | — Ep—
_— By hy  hriy
-9 _q
) 125
Correct Answer.  False. The expression _i - _= = o
5y oy 3 o]

-
2 . - L —2
&, The mumber T 00 m scientific notation 18 0.5 = 1077,
25 = 10F 25 108 a
I — — [ -
Wrong Answer.  True. T 0w - s 0% = 0.5 107,

Correct Answer.  False, Tt must be 5 = 1072,

A number written in scientific notation has the form a = 10" where n 12 an teger

and 1 < a < 10

II. Solutions with Wrong Steps:

Simplify each of the following expressions:

1622 2
1. ( ) where © and ¢ are any real numbers.

i

(42)3/2(22)32 4325  G4o?
{yd.:l:l_."-l o ys o y& N

(42]:1_;-1(1.2]:1;-: B 4:1|1.:1| B ﬁdr’l|r|
[ " T

Wrong Solution =

Correct Solution =
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Notice that v A" = | 4| where A is any real number.

1?2 + 21y + 42 where © < Dand y < 0.

Wrong Solution = +/(r + ¥)? = (z +y).

Correct Solution = +/(z 4+ y)? = |z +y| = —(r + v) because r +y < (.

_ﬁfurr::-i}.

Wrong Solution = JT.

Correct Solution = {11”)1;9 = W% — &5

¥
4 .8 _ 8

Wrong Solution = =* - * = z*.

2 L1

- 4 2 4
Correct Solution = ' -2 = 2" = 2%

iy 32
T Ayl
4 ]
; : T +r
Wrong Solution = W
o o

Clorrect Solution = ————— = —.
S T T

.‘I,."W: y =0

] . 1
Wrong Solution = +/y- 12 =y ! = 7

Correct Solution = /y—1/2 = 14 =

al-
:
<[
| [

(T + 95— 3)(/ 42T+ 25 + 3).

Wrong Solution = 2r+ 5 —9=2r— 4.

Correct Solution = (4z? + 25) — 9 = 4r? + 16.

—mH] | )

10



10.

11.

13.

14.

Wrong Solution = i~

3/2)(-2m)+d _ Smtd

Correct Solution = z{—3/2-2m+d) — pim—E

Imindn — 16m ndn.

Wrong Solution = —13m’n — 133/n.

Correct Solution = (3m?n — 16m?n) Jn = —13mndn.
& Byt

Wrong Solution = 8(z" - y7y) ¥ = 8xy 1.

Correct Solution = (2*z*y*y)"* = 21y 3y

Y

m*, m = 0.
Wrong Solution = |::|'re.‘r""]:1'H - {mmja — m&.
Correct Solution = (m® Ji'm m”.
Yot
Wrong Solution y\,.-“{g.lT 1,.-"{_

3/ 3

Correct Solution +/y—3y—! =y 'y y? .
4y~ 4ty

rd ’
Wrong Solution — w = 4—£ - 4;{1 — 161‘31;'1.

x4 o

7
Correct Solution — 40— - y® — 42%y2.

Tt

Syv/ 64yt — /1257,

Wrong Solution = Sy4/64yt — 125y7 = Sy(4y 37— 5y 3) = 2y* 35—

Correct Solution = Sy/ 4%y — /5ty = Sy(dy) 37 — Eyg Wy =

Syt ¥y = 157 37

..D,ys

20y 37 —

11



ITI. Rationalize the Denominator:

i 1
) T WT
Wrong Solution - f: Al
—  JTdT T
35 3 g
Correct Solution ._f 1:-"'1'_ Ve
drv'r? x? T
{ b
24 =
1|'|"1.-1 Py
E &
Wrong Solution Vs V3 )
— e+ Tty
ll:-.'I.l ' o :.I-I.z ; T
Correct Solution 1|'||' E;E : ygjg: :,1 n yf !

3 [ i
T3 4R
2 A o
Wrong Solution G; — — Li:'igj
w By E
Correct Solution Gf,__i - :
Y5 ByE 2

(5)(2)¥2 .
33— LNEWVS _ qam
V- Tae 2V

Eln".—:
=]
[

JE
=]
=]

= 1

r A _ e 3 f
bag 5VI_ qaq VI _ 8.5

82 16 16

12



P.3 Polynomials

Objectives

To introduces
» Polvnomials

« Operations on Polyvnomials

I. True or False Statements (Give a Reason):

1. The leading coefficient of the polynomial 5r + 7 + 0z + 327 is 5.
Wrong Answer.  True, since 5 18 the coefficient of ¢ in the first term.

Correct Answer.  False. The leading coefficfient 15 9. Notice that the polyno-

mial must be written in standard form first, e, 92° + 32 + 5z + 7.

2 The expression Tr'" 4+ 3z* 4 22 + 62 ' + § iz a polynomial in ¢ of degree 10,
Wrong Answer.  True, since 10 is the largest power of .

Correct Answer. False. The expression 18 not a polynomial because of the

1

term Gz (all powers of © must be non-negative integers).

3. The degree of the polynomial 32 — 4% + 827" — 3y is 8.
Wrong Answer.  True.

Correct Answer.  False. The degree is 9. Notice that in case of a polynomial

in two or more varables, we add powers of the variables in the same term to

determine the degres.

4. If P and @ are two polynomials of degree n, then P+ @ 13 also of degres n.

Wrong Answer.  True, since P{z) = ¢° and @(z) = 32" + 1 = P(z) + Q(x) =
47 4+ 1 is of degree 2.



Correct Answer.  False Let P(z) = # + 3z +1land Q(r) = " + -3 =

P(x) + () = 4z — 2 which is of degree 1 and not of degree 2.

5. If F iz a polynomial of degree 3, then P? iz a polynomial of degree 9,
Wrong Answer.  True. since (3)2 =190.

Correct Answer.  False If P = 7%, then P? = (%) = 2® which iz of degree 6.

II. Solutions with Wrong Stops:

1. Find the coefficient of ry? in the expression 2y(2r — 3zy)”.

Wrong Solution. The expression = (dry — Gry?]‘l = 16z — 4827y + 3627y =
The coefficient of *y* = 16.

Correct Solution. The expression = :21:,r|:11:r‘l — 1227y + ﬂr‘ly!) — Brly — My’ +
182%" = The coefficient of z%y? = —24.

2. Find the product {37 — 37)(3T + 37).
Wrong Solution. = — 1.

Correct Solution. = (¥7)? — (37)? = 477 — {4~

3. Find the product (%I — %y) (2r + 3y).
Wrong Solution. = 2% — .

Correct Solution. = _l:r (2z) + :2 Ty — ! (3}y9:12+Ezy—y2.
2 2 3 3 B

4. Find the product (5™ + 2)(3y™ — 4).
Wrong Sclution. = 155™ + (6 — 20)y™ — 8 = 15y™ — 14y™ — 8.

Correct Solution. = 15(y™)? — 14y™ — 8 = 15y™ — 14y™ — 8.



P.4 Factoring

Objectives

To introduce
» Greatest Common Factor (GCF)
e Factoring Trinomials
s Special Factoring
e Factor by Grouping
» General Factoring Strategy
L. True or False Statements (Give a Reason):

1. 2% is the GCF of 2*, 2% and 25,

Wrong Answer.  True Reason 2° has the greatest exponent.

Correct Answer.  False, since 27 is the GCF.

2. Oar is the GOF of 27a® and 18ac.
Wrong Answer.  True.

Correct Answer.  False. 9a is the GCF.

3. No GCF of 3(2r + 5) and 4(2z + 5).

Wrong Answer.  True.

Correct Answer.  False. (2r + 5) is the GCF.

4. " —br—14=(r—2)(z+7).

Wrong Answer.  True.

Correct Answer,  False, sinee ? — br — 14 = (2 + 2)(z — 7).

15
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11.

. +8r+15=(r—3)(zr - 5).

Wrong Answer.  True.

Correct Answer.  False, since =2 + 8z + 15 = (r + 3){z + 5).

. 6z® — 11z + 4 is non-factorable over the integers,

Wrong Answer.  Troe, since there are no two numbers whose product is 4 and whose

sum or difference is —11.

Correct Answer.  False, since 627 — 11r +4 = (27 — 1)(3z — 4)

24 Be—T=(z+T)(z+1).

Wrong Answer.  True.

Correct Answer.  False, since (z + 7)(x + 1) = #* + 8¢ + 7 and not 22 + 8z — 7.

Wrong Answer.

Lt =1t

=

1.

Correct Answer.  False, since ° + 1 = z{z + 1).

Wrong Answer.

¥ — e = —4r®.

=

1.

Correct Answer.  False, since @ — 5r = r(r — 5).

P —12= (z—3)(zx +4).

Wrong Answer.  True.

Correct Answer.  False, since (z — 3)(r +4) =2+ z — 12,

[Tﬂn+yﬁm] — I:I" _|_y.'lm]!1_

Wrong Answer.  True, since (a + B =a® + b

16



Correct Answer.  False, since (2" + ™) = 2™ + 322 ¢ + 327 '™ 4 ™.

12. a? + ba = a(ba).
Wrong Answer.  True

Correct Answer.  False, since a® + ba = a(a + b).

13. 2 +4=(z+2)(r—2).
Wrong Answer.  True.

Correct Answer.  False, since (z+ 2)(zr —2) =2 —4 # (z* + 4).

I1. Solutions with Wrong Stops:

Factor completely:

1. 102* + 6z =
Wrong Solution.  r(102% + 6).

Correct Solution.  2r(5z° + 3).

2. 102° + bz =
Wrong Solution.  2r({5z® +6).

Correct Solution.  2r(5z° + 3).

3. 102" + 6z =
Wrong Solution.  2z(52% + 3r) = 22%(5z + 3).

Correct Solution.  2r(5z° + 3).

4. 1527 + 97" — 31" —
Wrong Solution.  3z7(5z° + 3z — 1).

Correct Solution.  3z™(5z™ + 3 — 1).

17



5. (m+5)(z+3) + (m+ 5)(x — 10) =
Wrong Solution.  (m+ 3){z + 3)(z — 10}

Correct Solution.  (m + 5){(z+ 3) + (z — 10)) = {m + 5)(2r — 7).

6. r —5r—14=
Wrong Solution. =z(z — &) — 14.

Correct Solution.  (x + 2){z — 7).

7.t 4+ 57 + 6=
Wrong Solution. 7%+ 52 + 6 = (%) + 5(r?) + 6. Let = = 2%, then 2 + 5+ 6 =
(r+3)z+2).
Correct Solution. 2 + 52% +6 = (27)? 4 5(2?) + 6. Let u = =2, then u? 4+ Su +6 =
(u+3(u+2) = (22 +3)(z* +2).

8 497" — 144 =
Wrong Solution. (7 — 12)%.

Correct Solution.  (Tz — 12)(Tz + 12).

9 P t+dr+4=
Wrong Solution.  (z + 2){r — 2).

Correct Solution. [z + 2){x+ 2) = (r + 2)*

0. 2" +8 =
Wrong Solution.  (r+ 2)(x? + 2x +4).

Correct Solution.  (r + 2)(x? — 2z + 4).

1. ' +8=

Wrong Solution.  (r + 2)(x? — 4z +4).



12

13

14

16.

17.

Correct Solution.  (r + 2)(z? — 2r + 4).

B =

Wrong Solution. =¥+ (2)* = (z + 2).

Correct Solution.  (r + 2)(z? — 2r + 4).

a® + 10ab + 258* — &* =

Wrong Solution.  afa + 106) + (36 — )5+ ).

Correct Solution.  (a®+ 10ab+ 258) — 2 = (a+ 5b6)* — &2 = (a+ Bb—c){a+ 5b+c).

Tt 8 =

Wrong Solution.  (z* + 8)(z? — 1).

Correct Solution. (x* +8)(2* — 1) = (z+ 2)(z? — 2z + )iz — 1){2® + = + 1).

L P-ptg-g =
Wrong Solution. " — ¢ —p+a=(p—qlp+a)—(p+ag)=(p+alp—aq—1).

Correct Solution. p*'— ¢ —p+g=(p—q)p+a)—(p—q)=(p—q)lp+qg—1)

zim g =

Wrong Solution.  Let y = ™, then ™ — 32" — 4 —¢y™ — 3y — 4.

Correct Solution.  Let v = =™ then " — 3™ -4 = y* — 3y —4 = w—4iy+1) =

(2™ — 4)(z™ + 1) = (z" — 2)(z" + 2)(z™ + 1).

4 3r—4=

Wrong Solution.  Let £ + 32 — 4 =10, then z° + 3z = 4.

Correct Solution. =2+ 3z — 4= (z+4)(z —1).

19



P.5 Rational Expressions

Objectives

To introduce

o How to Simplify a Rational Expression

s« Operations on Rational Expressions

« How to Determine the Least Common Denominator {LCD) of Rational Expressions

« How to Simplify Complex Fractions

[. True or False Statements (Give a Reason):

P
1. —

R
0 == means F= Rand @ = 5

Wrong Answer.  True.

o
Correct Answer.  False sinee % = 4: but 1 # 2.

"Q QR

. The domain of IL
T

P e for all real numhbers R,

Wrong Answer.  True.

: . PR . . . .
Correct Answer.  False, since if R = (0, then ﬁ 15 indeterminate expression

—-P B —FP
Q-0
Wrong Answer.  True.
) -FP P
Correct Answer.  False, since = —.
-2 Q

1 15 all real numbers except —1 and 1.

Wrong Answer.  True.

Correct Answer.  False, since ° + 1 # 0 is true for all real numbers and so the

domain is all real mimbers.

20
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=TI

1'—3_ i
r+3°

Wrong Answer.  True.

) ) T
Correct Answer.  False, since if © = 3, then =0 and not —1.

r+3
3. — 1.
3 T+
Wrong Answer.  True.
. r+3 T 3 =«
Correct Answer.  False, since =3 + 33 + 1.

r b

=1 .
T+3 +3

Wrong Answer.  True.

) ) x 1 T
Correct Answer.  False, since if © = 3, then 13 =3 but 1+ 3= 2.

P + R FPxR
B R
Wrong Answer.  True.
) L P H FP5+RQ
Correct Answer.  False, since 5 + 5= 03
P n R FP+tR
‘ofs o5
Wrong Answer.  True.
) R PSxRQ
Correct Answer.  False, simce 5 + 5= o5
P H B I
Qs TP 5
Wrong Answer.  True.
Correct Answer.  False, since g e g = g %
T—7
cE g T

Wrong Answer.  True.



17.

Correct Answer.

) T
alse, since =

ry + 3r —2
T

Wrong Answer.

Clorrect Answer.

=y +3r— 2

True.

False, since

ry + 3r —2

Wrong Answer.

Clorrect Answer.

=y+3I-2=y+1

True.

False, since

Ly = —

i
Dr

Wrong Answer.

Correct_Answer.

True.

1 y

alse since 2r 'y = —.

Wrong Answer.

Correct Answer.

T

True.

1

2
a =2,
i

Wrong Answer.

Correct Answer.

: _ T
alse, since Ty~ = —.
Y

True.

' 2 1
False, since a * = —

a—c

= —LC.
[11

Wrong Answer.

Correct Answer.

@

True.

a—c a

False, since =——
i

ab™! —a b= abip! —a ).

ry +3xr—2

Ty +3zr—2
T

:y+3—

:y+3—

T—r —(z—1)

H |

B

22



Wrong Answer. True.

Correct Answer.  False, since ab ™! —a b = a5 Ya? — ) = a0 Y(a -
Bi{a + b).
o’ —

19. e Rl b

20.

[
(=]

Wrong Answer. True.

Correct Answer.  False, since

a® -0  (a—b)(a®+ab+b") o +ab+ P

ol -6 (a—Ba+h)

Wrong Answer. True.

ab b abd —be

dr+yyt=rt 4yl

Clorrect Answer. E

Correct Answer.  False, since — — — =
e d de

Wrong Answer. True.

ey

y+r y T 1 1

-2y 1y 1

Wrong Answer.  True

Correct Answer.  False, since E-Hf} — - w-l-_I’I o ! .
v - (y—zHy +x) I R
11
T+2 2

Wrong Answer.  True.

Correct Answer.  False, sinee if # = 1, then ! = —1 bt i = _.
r+2 3 ar
o
b b

L.
b
W

rong Answer.  True.

alse, sinee if 2 = 1 and y = 2, then (z + yj_i =

a+b

1
3 bt

23
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(=
=TI

30.

) a ¢ oac
Correct Answer.  False, since — - — = —
b b B
b d
efbrerd poa
@+ ¢
Wrong Answer.  True.
: a+b)+(c+d c+d
Correct Answer.  False, since ( )+ 1 ) =1+ .
(& + b) a+b
1
oyl = .
-y
Wrong Answer. True.
) _ - 1 1 —T
Correct Answer.  False sincer '—y 1= — — — = El .
r y Ty

Wrong Answer.

Correct Answer.

Az +u)ey) = (2 +y)t

True.

False, since (x + v)(r%®) = 2%y* + .

b1 —g 1 P —p?

b2—a? b—n

Wrong Answer. True.
1 1 a—"h
. b1—pgt 7 & ab a—b
Correct Answer. False, since T ,T i_l = T o
P
b a’ b
ja—b)ia+h) a+b
i yfm on ., dm
P " 4yt ™,
Wrong Answer.  True.
Correct A False, since  q? 4 b
; SWET . alse, 8 g x .
orrect Answer ilse, since peryraE a +
a c el o d f
b d f h e e
Wrong Answer.  True.
Correct Answer.  False, since % -+ (%) = % . cfdffd .

24



a1

ar.

24— 6 r 1

g2 —8r+6 HBr &

Wrong Answer.

Clorrect Answer.

True.

3 _ ‘ _x y
False, since T Hr—6 _(z+3)z—-2) z+3

Wrong Answer.

Correct_Answer .

Cry(z+y) = (P4 )

True.

False, since ry(x +y) ™' =

e Jen =
o] b

Wrong Answer.

Correct Answer.

Tty

True.

|

False, since £ —

1
The LCD of
e of =2

Wrong Answer.

Clorrect Answer.

b [l
| =
=1

—
=

and % 15 9.

True.

False, since the LCD 1= 18

_
_ The LCD of —2%— and ——"
(z+5) e+ 5)

Wrong Answer.

Correct Answer.

— I is (z+ 5).
True.

False, since the LCD is 2(r + 5).

=

The LCD of -
Wrong Answer.

Correct Answer.

T — TJIQ Il

3 .
1 5 (x—T).
=7 15 (T )
True.

False, since the LCD is (z — 7)%

1

The LCD of -

Wrong Answer.

Correct Answer.

and -
(r+1)iz+2) i+ 2)(z+6)

True.

False since the LCD is (z + 1)z + 2)(z + 6).

?-bfr+6 (r—-3)(r—-2) z-%

is (r+1){z+ 2%z +6).
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el a+th
a”l4+b1 " ¢

Wrong Answer.  True.

1 1
—1 — —
o, TELTER] = Y i1 1 e _ [ —_— [ _ l - ﬂh —_
Correct Answer. False, since aT b1 -1 T F+a ¢ b1a -
— + —
a b ah
ah
clb+a)
a c @
M=
b d  bdb
Wrong Answer.  True.
i a c ac
Correct Answer.  False, since i
1 T T
hn — = —— ==
2+L 241 3
Wrong Answer.  True.
Correct Answer.  False, sinee — = L — _Z
‘orrect Answer. alse, since Il e gl e
T
afl 1 a 1
41. E(E_E) “w T
Wrong Answer.  True.
Correct Answer.  False, since % (% - %) = % - %_
II. Solutions with Wrong Stops:
Simplify each of the following rational expressions:
] Ir— ]5_1‘2+EI+15
T Gr+0
Wrone Solution dr—15 2?4 82 4 15 - 3r? + 02? — Thr — 295
—_— 225 Gr+ 9 TG 4 02? — 150y — 295
. 3Ir—15 22+ 8z+15 Iz-5) (r+5)z+3)
Correct Solution. pe Gr 10 = E=5E+5) . 30z +3)
T+3
2r+3
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T 2r—1
r2—4 z?—3zr— 10

) ) T 2r—1 r(r? —3r —10) — (2r — 1){z? — 4)
Wrong Solution. o1 510 =D — 32 —10)
Correct Solution, ——— — 2r 1 T _ 2r — 1
= r'—4 22-3-10 (z-(x+2) (z-5)(r+2)

rr—a)— 2z — 1)}z —2) 2! —hr— 9t 4 B — 2 —r? -2

(z—2)zxr+2){r—5) z—2(z+2(x-5 (z-Yz+2)(z-5

3 ¥-1 2u+1)-3y -1
v+l y+4 y(y+1) y+4°

) ) 2
Wrong Solution. E -

2 3 -1 2 3 —1) 1) 2 3y-—-1)
Correct Solution. - —— Jv-Dw+l) 2 2 !
v y+l y+4 y wtl y+4d vy wtd
Yy+4)—3yly—1) 2w+8-3'+3 S +5u+8
yly + 4) yly +4) wiy+4)
1 2
r+1 T
1 2 -2 1 1-
Wrong Solution. .z : +_ ’ )
_— r+1 = r{r+1) r(r+1)
2 - 1] —2r—12 —r—12
Clorrect Solution. _c_rodx4 ) ro o T -
r+1 = x(x +1) x(x +1) rix+1)
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P.6 Complex Numbers

Objectives

To introduce
o Complex Numbers
e Operations on Complex numbers
s Complex Conjugates
I. True or False Statements (Give a Reason):

1. +—4 is a real nmmber.
Wrong Answer.  True.

Correct Answer. alse, since +—4 = 2 which is not a real number.

2. The real part of 20+ 1 15 2.
Wrong Answer.  True.

Correct Answer. alse, since 2+ 1 = 1+ 24 and so the real part is 1.

3. 3 is not a complex number.
Wrong Answer.  True

Correct Answer. alse, since 3 can be wntten as 3 + 04,

4. 0 is an imaginary number.
Wrong Answer.  True since (0 = (4.

Correct Answer. alse, simee 0015 a real number.

. i i an imaginary number.

(=2 ]

Wrong Answer.  True
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10.

11.

12

e

Correct Answer.  False, since i = —1 which 15 a real number.

. V=3V —B=4.
Wrong Answer.  True, since /—2/—8 = /(-2)(—8) = V16 = 4.

Correct Answer.  False, since +—2+/—8 = iv2ivE8 = %16 = —4.

- e+ bi)ic+ di) = (ac — bd).

Wrong Answer.  True

Correct Answer.  False, since (o + W) {c + di) = (ac — bd) + (ad + be)i.

. The conjugate of 2i — 1 12 2§ + 1.
Wrong Answer.  True.

Correct Answer.  False, since 2 — 1 13 —1 + 2§ where its conjugate 15 —1 — 24.

it = =

Wrong Answer.  True.

. 1 1
Correct Answer.  False, since i = A==

(@ —bi)? =a® + 5%

Wrong Answer.  True.

Correct Answer.  False, since (a — bi)? = o — 2abi + ¥i* = o — B — Zabi.

(@ —bi){a + bi) = a® — b

Wrong Answer.  True.

Correct Answer,  False, since (a — bi){a + bi) = a® — 0% = a® + 17

i+ 215 in standard form.

Wrong Answer.  True.
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14.

Correct Answer.  False, since i + 2 =2+ 1 and 2 + 1 is the standard form.

\.-'I'—_ﬂ\,-" —8 = di.

Wrong Answer. True

Correct Answer.  False, since —24/—8 = iv'2 ivR =i%/16 = —4.

Ti=Tv—1= —\,-"'.':.

Wrong Answer.  True.

Correct Answer.  False, since 7T/—1 & —

L2 —i=2+1=3.

Wrong Answer. True since 2—i=2— —1=94+/1=24+1=13

Correct Answer.  False, since 2 — i =2 — /—1.

6+ 6 b .
16, ——— =———i=2-
31 3 1 o
Wrong Answer. True
) L G+5i 3+1 13+3Li 13 21
Correct Answer.  False, since T i 10 =10 + m‘t.

17, —— =

18

19.

Wrong Answer.  True

Correct Answer.  False see (16).

149 =3i.

Wrong Answer.  Troe, since 1+ 2§ = (14 2)i = 3i.

Correct Answer.  False, since 1 + 21 =1+ 24/—1.

—a+ai=10
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22.

Wrong Answer. True, sinee —a +ai=(—a+a)i=00=10.

Correct Answer. alse, since —a + ai = a{—1+1).

. The conjugate of —1 +iis 1 —i.

Wrong Answer.  True.

Correct_Answer. alse, since the conjugate of —1 +iis —1 — 4.

i =—1.

Wrong Answer.  True.

Correct_Answer. lse, since i° =i - i = —i.

Gi = —6.

Wrong Answer.  True.

Correct_Answer. alse. since 6 is an imaginary number while —6 iz a real number.
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Chapter 1

Equations And Inequalities

Objectives

To introducs

Linear and Absolute Value Equations

Formulas and Applications

Chuadratic Equations

Other Types of Equations

Inequalities
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1.1 Linear and Absolute Value Equations
Objectives
To introduce

e Linear Equations

¢ Contradictions, Conditional Equations, and Identities

s Ahsolute Value Equations

Solutions with Wrong Steps:

1. Solve: %1‘ b= %r— 1.
Wrong Solution. Multiply both sides by 6 = dr — 5 =3 — 3= x = 2.

Correct Solution. Multiply both sides by 6§ = 4 —30 = 3r — 18§ = = = 12

2. Solve: (z+2)(3z —1) = (3z+ 1)(z + 2).
Wrong Solution. Divide both sides by s +2 = 3r— 1 = 3z +1 = 2 = (] = the

equation 15 a contradiction.

Correct Solution. = 32 + 5r —2 =3 4+ T2 4 2= 0r -2 = Tr4+ 2= —4 = 27 =

r = —2 and the equation 15 conditional.

3. Solve: 3z — 2z — 5)] = -3z + 30,
Wrong Solution. = 3[z—22—10] = —32+30 = 3[—z—10] = —3z+30 = —3z—10 =

—3r + 30 = —10 = 30 = the equation 1s a contradiction.

Correct Solution. = 3[r — 2z + 10] = —3r + 30 = 3[—z + 10] = -3z + 30 =
—3r + 30 = —3z + 30 = The ongnal equation 1= true for any number . The

equation 1= an identiby.
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. Solve: |z —1] =—4

Wrong Solution. z—1=—dor—-1=4d=r=-3orr==4

Correct Solution. We know that |x—1| = 0, thus the given equation is a contradiction.

. Solve: | —z+ 4| =&
Wrong Solution. = —(—z+4)=8=r—-4=8=x=12

Correct Solution., = —r+4=80r —r+4=—-8=r=—dorr=12.

- Solve: |[T—z| =27
Wrong Solution. = 7T—r = —r — 7= 14 =0 and the equation is a contradiction.

Correct Solution. LHS =|T—z|=|—-(-T+z)|=|-T+z =|r— 7] = RHS =

the equation is an identity (Notice that |a — b = |b—al).

. Solve: [z +4|=z+4

Wrong Solution. z+4=—(r+4jorr+d=zr+4=2+4=—r—4Jorerisany

real number = r 15 any real number.

Correct Solution. Since |z+4| 2 0= r+4 = 0= r > —4 = The statement is true

for any ¢ > —4.
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1.2 Formulas and Applications

Objectives

« To Solve a Formula for a Specified Variable

o« To Introduce Strategies for Solving Word Problems

Solutions with Wrong Steps:

1. If P= .S'-i—iF solve for 5.

g 5
Wrong Solution. = P=1+—==P-1===5=F(F-1).

F F
Correct Solution. = P(S+F)=8= PS+PF=5= PF=58-P5=5(1-P)=
g PF
=1—F"

2. Ifr—y==xy+1, solve for r.

Wrong Solution. z =y +xy+ 1.

1
Correct Solution. * —zy=y+1=rl-yl=y+1==z :%.
3. The width of a rectangle i 1 meter more than half the lemgth of the rectangle. If the
perimeter of the rectangle is 110 meters, find the length of the rectangle.

¥

[ F

Wrong Solution. * = width .y = length = 2+ 1 = %gr, r+y=5=({r+y)—

AT L ¥
[r-l—l]:55—%3;::-y—l:EE—%y:%y:FG:y=%=$_

Correct Solution. r:%y+1: r+y=58=(r+y)—z=>55- (%y+l) =y =

m_%y:;. g'y:m:- y:w={2](15}:3‘5-
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1.3 Quadratic Equations

Objectives:

s To Solve Quadratic Equations by Factoring, Square Root Procedure, Completing the
Soquare, and by Using the Qudratic Formula

s To Introduce the Discriminant of a Cuadratic Equation and Use it to Determine the
Number of Real Solutions

Solutions with Wrong Steps:

1. Solve the quadratic equation by factoring:
3r* + 13r = 10.

Wrong Solution. = x(3z +13) = 0= r = 10or3z+ 13 = 10 = r = 10 or
r=-dd=r=10orz=-1.

Correct Solution. = 322 + 13z —10=0= (Iz -2z +5) =0=3r—-2=0or

=

r+h=0=s=-orr=—"0

3
2. Use the square root procedure to solve the quadratic equation (2 — 31‘]‘1 = 16.

Wrong Solution. = —(3z -2 =16 = (3r— 22 = 16 = 3z — 2 = +/— 16 =

31::2:!:41’::-::2:;41.

Correct Solution. = 2—3r = +v16=+t4=2-3r—4or2—3r— 4= 3r = -2
) 2

DIEI:E::-I‘:—EDTJ.‘:E.

3. Solve 32* + 6z — 2 = 0 by completing the square.

Wrong Solution. = 32 +6r=2=2'+2r=2=(r+1P2-1=2=(z+1)2=3
::-J;+1=—\.f'§urr+l=v"§::-r=—1—v'§urr=—1+u“'§.
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2 2
Correct Solution. ::-31'ﬂ+61'=2=:-1'2+21-=§=\-|:r+1}2—1=§=:- (z+1)2 =

Lol we

A 15 E 15 15 5
::-I+1:—£:—?UFI+1:£: "?::-I:—l—b?urr:—1+hﬂa.

. Solve 27" +3r+1=0 by using the quadratic formula.

Wrong Solution. = 2r?43r+1 =0=a=2b=3 c=landr = M =
R ) La
. —3:|:1,£§5'I—5: —3:|:1:_I:__ or T — —1.
4 1 2
_ g - /
Correct Solution. a = -2, b=3, ¢ =1, T:H:'I: Ei\f"l"s:_
- —

= 1 r = 1 or r 1

-3+ 17 3— 17 3+4/17
—:’\. = —

. Find the discriminant of the equation 5x* — 3z — 2 =0,

Wrong Solution. a = § & = =3, ¢ = —2 and the discriminant = /8 — dac =

VO 40 = /40 = +7.

Correct Solution. a = 5, b= —3, ¢ = —2 and the discriminant = 5 — daec = 9+ 40 = 49,

. Find the discriminant of the equation 5z° — 3z = 2.

Wrong Solution. & =5, b= —3. ¢ = 2 and the discriminant = ¥ — dac = 9 — 40 =

—3L

Correct Solution. = 527 — 3r — 2 =0 = & — 4ac = 49 as in (5).
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1.4 Other Types of Equations

Objectives

To introduce
« Polvnomial Equations
« Rational Equations
« Radical Equations

« Equations that are Quadratic in Form

Solutions with Wrong Steps:

Solve each of the following Equation:
1.2 =
Wrong Solution. By dividing by =, we will get ¥ = 1 and so the solution set is
{—-1.1}.
Correct Solution.  ° = r can be solved in this way:

o —x=10

iz —1)=0
rr—1)r+1)=0

So, the solution set is {—1,0,1}.

T o
2.1+ = —.
I —x I—a

Wrong Solution.  If we multiply the equation by = — 5, we get

r—h4+zT=>5
2z =10

r="5
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So, the solution set is {5}.

Correct Solution.  Same as above except that 5 13 not a solution since substituting 5

for  in the ongnal equation results in denominators of 0 and so the original equation

has no solution.

LT =—1
Wrong Solution.  Square both sides to get = = 1 and so the solution set is {1}.

Correct Solution. Same as above except that by substituting 1 in the orginal

erquation to check the answer, we will pet 1 = —1 which 12 wrong and so the original

equation has no solution.

=24+ 2 -

Wrong Solution.  Squaring both sides by squaring each term, we get 22 = 442—1 =

Prr—0=0= (r+3)(z—2) =0. S0, we get {—3, 2} is the solution set.

Correct Solution.

T=242—x
S r—2=2-1r
= (r—-2=2-r=>r’-4r+4=2-r=1'-3x+2=10

=(r—-2zr-1)=0=r=2arzr=1

2 checks as a solution, but 1 does not. Therefore, 2 15 the only solution.

VI T - —F=1

Wrong Solution. By squaring both sides, weget ¢ +1 — (22 —5)=1= —»+ 5=

0= z=>%.
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Correct Solution.

VE+1=1+yIr—§ Square both sides
= (Vr+1)P=(1+v2r—5)?
=r+1=14+%22 -5+ (2x - 5)
=>r+l=2r—4+2/2r—5
= —r+5=2/Tr —F Square both sides again
= 2* — 10z + 25 = 4(22 — 5)
=1 —18r +45=10
= (z—15)z—-3)1=0

=r=1%o0orr=3.

3 checks as a solution, but 15 does not. Therefore, 3 13 the only solution.

AT+ T = I =5+ 1.
Wrong Solution.

Vvr+l=+3r—-0+1 Square both sides
=r+1=2r—-5b+2/2r—-5+1
=r+1=2r—-4+2/2x -5

Some students will square both sides without rearranging the equation.

Correct Solution. Follow the same correct steps in (5).

LT =2

Wrong Solution.

=2/  Sguare both sides
= r? = 2(/z)?

::-Iﬂ=2[1':|::-I{I—E:I:D::-I:DUFI‘:E::-.

The solution set is {0, 2}.
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Correct Solution.

r=2%/r

= (2vT)? = dr
! —4r=0
r—4)=0

r=0or r=4.

Check that both 0 and 4 are solutions and so the solution set is {0,4}.

8ot -3 4=
Wrong Solution.
-3+ 2=0 Let #* =
r—3r+2=0
ir—2iz—1)=0
r=20orr=1.
The solution set is {1, 2}.
Correct Solution.
-3+ 2=0 Let u = z*
uw—3Ju+2=0
(u—2(u—-1)=0
u=2%oru=1
=2orz’=1

r=+v2orr=+1.

The solution set 1= {_—\,-'ﬁ, -1,1, \,fi_’}

0. -3 +2=0.
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Wrong Solution.
34210 Let uw = 22,
ut—du4+2=10
(u—2u—-1)=0
u=2oru=1.
The solution set is {1, 2}.

Correct Solution. See the correct solution given in (8).

10, % = 1.
Wrong Solution.  No solution since £%? is always positive.

Correct Solution. We cube both sides of the equation to get » = —1 and so the

solution set is {—1}. This is true since Y% can be a negative mimber.
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1.5 Inequalities

Objectives

To introduce
s« Properties of Inequalities
o Compound Inequalities
s Absolute Value Inequalities
e The Critical Value Method

+« Hational Inequalities

I. True or False Statements {Give a Reason):

1. If # = 3, then #* < 3z

Wrong Solution.  Tme, since T is a positive mumber.

Correct Solution.  False, since ¥ may be a positive or a negative number.

2 Ifr+3 =0, then r = 3.
Wrong Solution.  True.

Correct Solution.  False, since ¢ + 3 = 0 implies that = = —3.

3 e —3orz>"5then -3 =z =5
Wrong Solution.  Tme.

Correct Solution.  False, since —3 = 5 is a wrong statement.

4 re-dandr>1isthesame as r < Jor e = 1.

Wrong Solution.  Tme.
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10.

Correct Solution. False, since “and” means the mtersection of the two sets,

which is (1,3) while or means the union of the two sets, which is [ —ec, sc).

. The solution set of 2 = = = 5 is (2,5).

Wrong Solution.  True.

Correct Solution.  False. since there is no number less than 2 and greater than

i Ifl < 2 then = = —.
T

o,

. If || = E, then —k < z < k for any real number k.

Wrong Solution.  True.

Correct Solution.  False, since this 18 true only if & is a positive real number.

LA 2| =k, then = < —& or 2 = & for any real number k.

Wrong Solution.  True.

Correct Solution.  False, since this 18 true only if k is a positive real number.

Cf x| =k, then —& >z = kif k is a positive real immber.

Wrong Solution.  True.

Correct Solution.  False, if & = (0, then —& = £ is a wrong statement.

1

8]

Wrong Solution.  True.

1
Correct Solution. Falze since if ¢ = 1, then it will satsify T < 2 but not
1

I{E-

IEl < 2 then r = l
T 2

Wrong Solution.  True.

Correct Solution.  False, since if ¥ = —1. then it will satisfy l < 2 but not
T
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11. If r = 2, , then 2% < 4.
Wrong Solution.  True.

Correct Solution. Falzse, since if ¥ = —3. then it will satisfy —3 < 2, but

r? = (—3)? = 9 is not less than 4.

12 ¢* — 5z < 0 is equivalent to = — 5 < (.
Wrong Solution.  True, by dividing both sides of the inequality by =.

Correct Solution.  False, we cannot divide by r, since © may be a positive, a

negative number, or zero.

13. IETTI < B¢ % them —1 < ¢ = 1.

Wrong Solution.  True.

Correct Solution.  False, by dividing through by 2. we will get _Tl < %
-1 1
14. If =1 EEI‘—EEl.thﬂnTEI—EEE.
Wrong Solution.  True.
-1 2 1
Correct Solution.  False, by dividing through by 3, we will get T = I—E < T

1. Solutions with Wrong Steps:

Find the solution set of each of the following inequlaties:

r+4
r—1

1.

Wrong Solution. Weneed r+4 < Oand 2 —1 < (.

< (118

. i ) T+ 4
Correct Solution.  The sign diagram of —

1

e
=



2

Therefore, the solution set is the interval {—4,1).

r—4
<
Tr46 T L
Wrong Solution. Weneed v —4 <1 and =+ 6 < 1.

Correct Solution.  'We need to solve the inequality I—;é < 1 as follows:
- T

r—4
- 1=
r+ 6 10
r—d—r—ﬁ{n
T+6 -
—10

z+6—

10
=0
r+ 6

=

Sor+6=0= r > —6. Therefore, the solution set is the interval (—6, s0).
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Chapter 2

Functions And Graphs

Objectives

To introduce

A two-dimensional coordinate system and graphs

Functions, linear functions, and quadratic functions

Properties of graphs

Algebra of functions
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2.1 A Two-dimensional Coordinate System and Graphs

Objectives

T introducs

o Cartesian Coordinate Systems

The Distance and Midpoint Formulas

Graphs and Equations

Intercepts

Circles, their Equations, and their Graphs

Solutions with Wrong Steps:

1.

(=]

Find the midpoint of the line segment connecting the points whose coordinates are

1 |
1= (—5.2) and P ([]: _E)

—1/3+0 2-1/2 2 3/9 2
Wrong Solution. Midpoint = ( IE il S / ) = (_E_) = (—_—.3).

—-1/34+0 2-1/2 1 3/2 13
Correct Solution. Midpoint = ( "f,.j Al S / ) = (_E’%) = (_E’E)'

. Find the length of the line segment connecting the points A(4,6), and P11, —8).

Wrong Solution. d( Py, Fy) = /{11 —4)2 + (—8 — 6)2 = /(7)2 + (147 =

T+14=121.

Correct Solution. d(Fy, P) = (11 —42+(—-8—-6)F = J(72+(14)? =
VTP + @%7)? =T+ ="7V5

3. Find the distance between the point P(r, 5} and the origin where = < (L
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1
Correct Solution. = '+ —2r+ 3w+ = =0 = 2 — 22 + " + 3y = —E::-

Wrong Solution. The origin 0(0,0) = d(P,0) = +/(z —0)2 + (5z — 0)2 = V2T + 252F =

Vv 2r? = D,

Correct Solution. d(P,0) = +/(x — 0)2 + (bx — 0)2 = 22 + 252 = /2622 = Of|z|.

But r < 0= d(F.0) = —/26z.

. Sketch the grpah of y = —|z — 2|

Wrong Solution. y = —|z - 2|=y=|-z+2|=v=|—z|+ |2 = |z| +2. and the
graph 1=

i0,2)
Correct Solution. y = —|r — 2| = y < 0 and y = 0 when » = 2. Choose some points

for ¥ < 2 and for = = 2, for example, (-2, —4), (-1, -3), (0, =2),(1.-1),

(2,0),(3,-1),... ete. The graph is

|

=2

L J

. Find the center and radins of the circle 227 + 2y —dz + 6z + 1 =0,

Wrong Solution. = 22 + ¢’ —dzr+6r+1=0= (' —dr)+ (¥ +6z) = -1 =

=22+ (y+32=—1+4+9=(z— 2"+ (v +3)? = 12 = center (2, —3), radius

= /12
1
2

N 9 AR b .
—1)2 21 - 2 = — 12 21 - = 5
(x —1) +(y+2) 2+1-|-;1 = (z—1) -|—(y+2) 3 = center 1s at
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1, 2 . and radius = ﬂ
2 2
6. Find the center of the circle (r + 2)? + (y —3) = 5.
Wrong Solution. The center is (2, —3).

Correct Solution. The center is (-2, 3).

7. Find the z-intercepts of the circle (z+ 5)? 4 (v — 2)? = 16.
Wrong Solution. r-intercepts = (r+5P =16 =>r+5=dorz+5=—-4= 1=
=1, 2 =—-0=(—1.0) and (—9,0) are the r-intercepts.
Correct Solution. r-intecepts = Put v = 0, we get (z +5)? +4 = 16 = (z+ 5)? =
12=r+5=2Borx+5=-2/3 = (23 - 50), and (—2v3 — 5,0) are the

T-intercepts.
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2.2 Introduction to Functions

Objectives

To introduce
« Relations

« Functions
Functional Notations

How to Identify Functions

The Greatest Integer Function

Solutions with Wrong Steps:

1. Let f(z) = —3r* + 2r + 1, evaluate f(y + 1).

Wrong Solution. fly+1) = fly)+fi1) = flu+1) = (-3 + W+ 1)+ (-3+24+1) =
374y 1

Correct Solution. fly+1) = —3(y+1)*+2y+1)+1= -3 +2y+1)+2y+2+1 =
-3 -6y -3+ +3=-3y — 4.

Ir—-2 =zl | 1
2. Let fiz) = 1 }l,ﬁnd Ef{i] + 3f (E)
r+1’ T=

. 1 1 1 3 .1
Wrong Solution. Ef{ﬂ) + 3f (E) =7 (E) + f (E) = [3(
2 3
—1 + —

3
500
) 1 1
Correct Solution. E}'(E] + 3f (E) =
26

1 1 1 1 3
E(EH)”(S(E)_E) -
B _13
TR
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3. Let f(z) = [5x], where [y] is the greatest integer < y, find f (%)

Wrong Solution. f(z) = [bz] = §jz| = f [3]

Correct Solution. f (%) = [E] , 1€-w2=f (%) =

3
4. The statement “The relation {(—2,1), (=2, 3),(4,3), (5, 3}} does not define a func-

ml o

tion™ is true. Give a Teason.

Wrong Solution. Becanse the ordered pairs (—2,3),(4,3), and (5 3) have the same

second coordinate.

Correct Solution. Because the ordered pairs (—2,1),(—2,3), have the same first co-

ordinate,

(=24

. Find the domain of the function fir) = vdr? + 0.

Wrong Solution. We must have

12 40> 0= (22— 3)(22+3) = 0

+ - +

-
el e

Domain 3] [3
= 0Inam — —:G,—E U E::ICI .

Correct Solution. The expression 4z + 0 is positive for all real numbers =, thus the

domain = (—oo, oc).

6. Find the domain of the function fiz) = ’ _11 .
T —

Wrong Solution. The domain = {—ec, 1)U (1, sc).

Correct Solution. We must have  — 1 > 0 and = # 1 = the domain = (1, =a).
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7. The statement “The relation y* = = is not a function by the vertical line test™ is true.

Give a reason.

Wrong Solution. Because the line y = 4 intersects the graph at two peints (—2,4)
and (2,4).

Correct Solution. Becaunse the vertical line = = 4 intersects the graph at two points
(4,—2) and (4, 2).

r—1
. Determine whether or not 3 is in the range of f{z) = ;+ T-

: 6—1 & ..
Wrong Solution. f{3) = T71 =3 = 313 in the range of f.

) 2r —1 —-8-1
Correct Solution. II'?]:T::-SI+3= r—l=z=—d= f{—4) = i+l
-0
— =3 =. Thus 3 i8 in the range of f.

-3
. Determine whether the statement is True or False “If f is a function such that fa) =

f(B), then o = B, Give a reason to your answer.

Wrong Solution. True: Because, let f(z) = 32 + 2, then fla) = f(b) = 32+ 2 =
B+2=3a=3=a="="

Correct Solution. False: For example, let f(z) = 22, then f{—2) = £{2) with —2 # 2.
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2.3 Linear Functions

Objectives

To introduce
s Slopes of Lines
s Equation of a Line

e Parallel and Perpendicular Lines

Solutions with Wrong Steps:

1. Find the slope of the line passing through the points (-2, 5), (3, —4).

.
Wrong Solution. The slope = I ; . %

B (—
Correct Solution. The slope = il S (=) = 1 = —E .
- -2-3 -5 5

2. Determine whether or not the lines r = 4 and vy = —2 are perpendicular.

Wrong Solution. The lines are not perpendicular since the slope of the ne r = 4 1s

undefined, and the slope of the line y = —2 1= 0.

Correct Solution. ¢ = 4 represents a vertical ine, and the equation y = —2 represents

a horizontal line = they are perpendicular lines.

3. Find the equation of the line with slope —% that passes through (-2, 5).

Wrong Solution. [y—ﬂ]:—%[r-i—ﬂ]::- “y—b=r+2=z++T7=0

—_

Correct Solution. y — 5= —(z4+2)=2 2 - 10=—2-2=x+2y—-8=0

2

4. Determine whether the statement is True or False “The graph of the line 3r+ by +6 =10

% increasing”. Give a reasor.



) L . 3
Wrong Solution. True. Because the line is of a positive slope —.
SATOng 2o iron 7

3
Correct Solution. False. 3r+ by +6=0=b5y=-3r—6=y=—-r—
o

slope = —— = the slope of the line i negative = decreasing.
]

f
E::-the
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2.4 Quadratic Functions

Objectives

To introduce

Chuadratic Functions

Upward or Downward Parabolas

Vertex of a Parabola

Axis of Symmetry

Maximum and Minimmm of a Quadratic Function

True or False Statements (Give a RHeason):

1.

fiz) = ar® + br + ¢ is a quadratic function for any values o, b, and e.

Wrong Answer.  True.

Correct Answer.  False, since if @ = 0, then f(z) is not a quadratic function.

. flz) = ar” + br + ¢ is the standard form of a quadratic function.

Wrong Answer.  True.

Correct Answer.  False, since f(x) = a{zr—h)?+k is the standard form of a quaratic

function.

. The axis of symmetry of f(r) =a(r —1)?+3isy=3.

Wrong Answer.  True.

Correct Answer.  False, since the axs of symmetry 15 = = 1.
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4.

(=]

0.

flz) = -2z — 1]5L + 3 i1s a parabola opens upward.

Wrong Answer.  True, since B =3 = 0.

Correct Answer. False, since ¢ = —2 < 0, therefore f(z) is a parabola opens

downward.

. The vertex of the parabola f(zr) = 3z + 6r is (—2.0).

b -6
Wrong Answer.  True, since i = -3 - —2and so k = flR) = f(—2) =
12-12=0.
. - -6
Correct Answer.  False, since b = % -6 —1 and so &k = f{h) = fi—1) =

3 — 6= —3. So, the vertex is (—1. —3).

. The maximum of f(r) = -2{zr—1)*+3is L.

Wrong Answer.  True since b = 1.

Correct Answer.  False, since the maximum is k = f(h) = fil) = 3.

. The vertex of the parabola f(r) = 227 — 2r is (—2,12).

Wrong Answer.  True, since h = —2.

Correct Answer.  False, since b = __b = E =

and so k= f (—) = —. L&, the

1

2% 4 2
. 1 -1
vertex 18 | —, — |.
m(“)

The vertex of the parabola f{z) = —2{z — 1) + 3 i= (3.1).

Wrong Answer.  True

Correct Answer.  False, since i = 1,k = 3 and so the vertex is (A, k) = (1,3) and

not (3, 1).

The axis of symmetry of the parabola f(r) =a(r—1)? +3isy = L
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Wrong Answer.  True since i = 1.

Correct Answer.  False, since i = 1 and so r = 1 15 the axis of symmetry.

10. Every quadratic function intersects the r-axis at least at one point.
Wrong Answer.  True.

Correct Answer.  False since fix) = z? + 2 does not intersect the z-axis at any

point.

11. The minimum of f(z) = 3z + 6z is 0.

Wrong Answer.  True, since ¢ = 0 and =0 k= 0.

Correct Answer.  False, sinee i = ;—b = —1 and s0 & = —3. So. the minimum is
a

fl—-1)=-3.

12. The maximum of f(z) = 3z + 6z is —3.
Wrong Answer.  True, since k = —3.

Correct Answer.  False, since @ = 3 = 0, therefore the parabola opens upward and

so —3 1s a minimum and there s no maxitmm value for f (see (11)).

13. Every quadratic function has a maximum and a minimoam.
Wrong Answer.  True.

Correct Answer.  False, since f(r) = #° has a minimum but no maximum.

II. Solutions with Wrong Steps:

Use the technique of completing the square to find the standard form of each of the following

quadratic functions:

1. f(z) =227 — 122 + 19.



(=2

Wrong Answer.  We will add and subtract half the coefficient of * squared to get

flz) =227 — 122 + 36+ 19 — 36, . .., etc.

Correct Answer.  We need first to factor 2 to get f(z) = 2{z*—62x)+19, then we add

and subtract half the coefficient of r squared to get f(z) = 2(z? — 6z +9-9)+10 =
r—3)P +1.

. flz) = 2(z" — 6z) +19.

Wrong Answer.  After we add and subtract 9, we get

flz) =2z — 6z +9—9)+19

=z —6r+9)+ 19— 9 =2(r—3)2+10.

Correct Answer.  After we add and subtract 9, we need not to forget to multiply 9

by 2 as follows:

flr) =222 —6z+9—-9)+19

=9z — 6z +9) — 2(0) + 19 =2z — 3 + 1.

. fiz) = 2(z® — 6x) +19.
Wrong Answer. ‘e add O to complete the square to get 2{::2 — Gz +9) 4+ 19.

Correct Answer.  We need to add and subtract 9 as explained in (2).

. fiz) = 2(z* — 6x) +19.
Wrong Answer.  We add and subtract 6 which is (2) (g}

Correct Answer.  We need to add and subtract 9 as explained in {2).

. flz) = —2(z? — 6z) + 19,

Wrong Answer.  We add and subtract 9 to get f{r) = —2(x* — 6z +9—9) + 19,

then fiz) = —2(x? — 6z +9) — 2(9) + 19.
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Correct Answer.  f(r) = —2{z* — 6z +9—9) + 19, then f(z) = —2(z — 6z +9) —
2(—9) +19 = —2(z — 3)* + 37.



2.5 Properties of Graphs

Objectives

To introduces

s Symmetry

e Even and Odd Functions
o Transformation of Graphs
» Reflection of Graphs

o Compressing and Stretching of Graphs

True or False Statements (Give a Reason):

1. The graph of ¥ = r? is symmetric with respect to the r-axis.
Wrong Answer.  True, since if we replace = by —x, we will get y = [—1'}2 =2

Correct Answer,  False, since if we replace ¢ by —x and we get the same equation,

then the graph of that equation iz symmetric with respect to the y-axis and not the

T-axis.

2. The graph of y* = 7 is symmetric with respect to the y-axis.
Wrong Answer.  True, since if we replace y by —y, we will get (—y)? = =z

Correct Answer.  False, since if we replace y by —y and we get the same equation,
then the graph of that equation 15 symmetric with respect to the r-axis and not the

Y-axis.

3. If the graph of an equation is symmetric with respect to the origin, then it s sym-

metric with respect to the r-axis and the y-axis.



(=2 ]

Wrong Answer.  True. since if the graph is symmetric with respect to the origin,

then that means replacing = by —r and replacing v by —y will give you the same
eruation which is the definition of the symmetry with respect to the r-axiz and the

y-axis, respectively.

Correct Answer.  False, since replacing ¢ by —r and y by —y has to be done at

the same time. For example, y = 17 is svmmetric with respect to the origin, but not

symmetric with respect to the r-axis or the y-axis.

. The graph of y = 27 — T is not symmetric with respect to the origin.

Wrong Answer.  True, since if we replace = by —r and v by —y, we will pet —y =

(—z)® — (—z) and that implies —y = —2® + = and s0 y = 2° + = which is different
than y = =% — .

Correct Answer.  False, since if we do the same thing as above, we will get

—y= (1) - (~1)
—y=—xtr
y=—(-z'+1)=—(-1') - () =

y=r"—x

which means the graph 15 symmetric with respect to the origin.

. flz) = 2* + 1 is an odd function.
Wrong Answer.  True, since f(r) is of degree 3 which is an odd number.

Correct Answer.  False, since if f{—z) = (—z)*+1 = —2*+1 where — f(z) = -1

and so fl—x) # —flzx), i.e., f{x) is not an odd function.

. flz) = 2 + ¥ + 7 is an even function.

Wrong Answer.  True, since f(r) is of degres 4 which is an even number.
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Correct Answer.  False, since f{—z) = (—z)*+ (—z)* + (-z) =2+ —rand 50
fl—x) # f(z), ie, fz) is not an even function.

. The graph of y — 1 = #? is the graph of y = z? shifted down vertically 1 unit.
Wrong Answer.  True, since ¢ in the definition 15 —1 and so the translation 1s down.

Correct Answer.  False, since y — 1 = 22 is the same as y = 2 4+ 1 and now ¢ in
the defimition 15 1 and so the translation 15 up and not dewn. In other words, the

definition is to be applied to y = fiz) +c

. The graph of f{—z + 1) is the graph of y = f({—z) shifted right horizontally 1 unit.

Wrong Answer. True, since if we solve the equation —x + 1 = 0, we will get

r =1 =0 and so the translation is one unit to the right.

Correct Answer.  False, since if we compare f{—z + 1) to f{—r) according to the

defimtion, then the translation 1= one unit to the left.

. The graph of z = (y — 1}3 is the graph of = = y* shifted right horizontally 1 unit.
Wrong Answer.  True.

Correct Answer.  False, since the change 15 in y, therefore the shift is either up or

down and so the shift 1s 1 unit upward.
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2.6 The Algebra of Functions

Objectives

To introduce
s Operations on Functions
e The Difference Quotient

 Composition of Functions
True or False Statements (Give a Reason):
1 If fiz) =22+ 3, then fiz+ h) =z + A% + 3.

Wrong Answer.  True, since fiz+ h) =(z+ AP +3=2+ A+ 3.

Correct Answer.  False, since fir + 8) = (z+ AP +3 =2+ 2zh + K? + 3.

2. (fo)z) = flg(x)) for any functions [ and g.
Wrong Answer.  True.

Correct Answer.  False sinee ( fg)(z) = fiz) - g{z) which is different than f{g(z)).

For example, if f{r) = z and g{z) = r+1, then f(g(z)) = z+1 while (fg)(z) = 22+

4. If fiz) = r and g{zr) = =, then the domain of (i) (x) is (—oo, o).
L
Wrong Answer.  True, since (i) (x) = 1z) =1
—_— g glz)
Correct Answer.  False, since the domamn uf% consists of all real mumbers formed
by the intersection of the domain of f and the domain of g with g{z) # 0. So. the

domain of g is (—eo, 0) U (0, sc).
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. The domain of [ + g consists of all real numbers formed by the union of the domain

of f and the domain of g.

Wrong Answer.  True.

Correct Answer.  False, since the domain of £+ g consists of all real numbers formed

by the intersection of the domain of £ and the domain of g.

- Afog)r) = flr) - g{x) for any funcions § and g.

Wrong Answer.  True

Correct Answer.  False, see (2).

. (fog)ir) = (go f)(z) for any funcions f and g.
Wrong Answer.  True.

Correct Answer.  False, since if f{z) = 22 and g{z) = = + 1, then f(g(z)) =

(x+1)? =2+ 2r + 1 while g{ f(z)) = 2 + L.
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Chapter 3

Polynomials And Rational Functions

Objectives

To introducs

The Remamder Theorem and The Factor Theorem

Polynomial Functions of Higher Degree

Feros of Polynomial Functions

# The Fundamental Theorem of Algebra

Graphs of Rational Functions
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3.1 The Remainder Theorem and The Factor Theo-
rem

Objectives

T introduce:
o Division of Polynomials
+ Synthetic Division

+« The Remainder and Factor Theorems

I. Solutions with Wrong Steps:

1. Divide —2¢% — 32 — G2 4+ Thy 2 — =

1
- r—_zt

Wrong Solution.  2—r)— 27! — 32 —Br+7

— 2ty

— = 3r"—Kr+7

1
4 ]
— 4T
2
I & o —
—5T — 3r?—5r+7

and the student does not know how to stop!!

2r? 4+ Tr4+ 10

Correct Solution. —z+2)—227—32"— 5+ 7
— 277 477
—Tr'— Br+ T
—7r?+14r
—19r+ T
—19z+38
)

= The quotient = 2¢° + Tz + 19.

The remamder = —31.



2. Use synthetic division to divide

At 2t Tt — 4 by 241,
-1 -3 27 0 —4
I 1 -6 -6
-3 -1 6 [ 2

= The quotient = —32* — 12 + 6z + 6.

Wrong Solution.

The remainder = 2.
-1]1-3 2 T n —4
‘ 3 -5 -2 2
-3 5 2 -2 -2

= The quotient = —313 + Hr? + 2r — 2.

Correct Solution.

The remainder = —2.

3. Use synthetic division to divide

rt 4372 +4 by =41,

1|2 a 4
Wrong Solution. -2 -1
2 1 3

= The quotient = 2 + .

The remainder = 3.
1|2 0o o 3 4
-2 2 -2 -1
3 -2 D i 3

= The quotient = 2¢3 — 222 4 22 4 1.

Correct Solution.

The remainder = 3.

4. Let P(z) = =527 4 22 — 2 + 7. Use the Remainder Theorem to find P(2).
Wrong Solution. FP(2) = —40+8 -2+ 7= -27T.

Correct Solution.  The above solution gives the value of P at = 2. But to apply

the Remainder Theorem, one needs to get F(2) as a remainder of a division as follows:
2] -5 2 -1

-0 —-16 -M

-5 B -1Ir -

=TI




= P(2) = The remainder = —27.

B. Use synthetic division to find the quotient and remainder when dividing
—4r? + 97 4 dr — 1 by 22— 1.
Wrong Solution. Write 2r — 1 as 2 (1: - %)

1/2 ] —4 2 4 -1
= -2 0 2
—1 0o 4 1

= The quotient = —4z? + 4.

The remainder = 1.

Correct Solution.  The remainder in the above solution 1s correct since 1t is equal
to P (%) according to the Remaimder Theorem. While the guotient must be divided

by 2 to get the quotient = —222 + 2.



3.2 Polynomial Functions of Higher Degree

Objectives

To Investigate the Far-Left and Far-Right Behavior of the Graph of a Polynomial

To discuss the Possibility of the Existence of Mascimum and Minimoum Values of a

Polynomial

To Find the Real Zeros of a Polynomial

To Discuss Fero of Multiplicity n

To Introduce a Graphing Procedure for Graphing Polyvnomial Function

. True or False Statement (Give a Reason):

. The graph of the polnomial P{z) = (z + 1){xr —3)

1. Let Pz} be a polynomial such that P{0) = 0 and P(1) = 0, then P(zr) has no

real zero in the interval (0, 1).

Wrong Answer. True.

Correct Answer. False. Consider the polynomial P(z) = (3z — 1)(2z - 1) =

Pi0)=1=0and P{1) = (2){1) = 2 = 0 while F{r) has two zeros % and % in
(0, 1).

® erosses the roaxis at = = 3.

Wrong Answer. True. Because 3 is a zero of Piz).

Correct Answer. False 3 is a zero of mmltiplicity 6 which iz an even number =

the graph of P touches the r-axis but does not cross it.
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II. Solutions with Wrong Steps:

1. Examine the leading term and determine the far-left and far-right behavior of

the graph of the polynomial P(z) = —42" + 327 — 5z + 1.

Wrong Solution.  The leading coefficient = —4 = 0 = the graph goes down to

its far left and down to 1ts far right.

Correct Solution.  The leading coefficient = —4 = 0 and the polyvnomial 15 of

odd degree = the graph goes up to its far left and down to its far right.

2. Determine the intervals on which the polynomial Plr) = —(z 4 2)(z —2)iz — 4)

has (if any) a relative maximum or a relative minimum value.

Wrong Solution.  The zeros of P(z) are —2.2, and 4 = the sign diagram of

Pir)is
z+2 - + + +
z-2 - - + +
r—4 - - - +
- -2 F 2 - 4 7F

= a relative maximum value in the interval (—2,2) and a relative minimum

value in the interval (2. 4).

Correct Solution.  The above solution is wrong because the student forgot the
negative sign preceding the factors (= + 2)(z — 2){r — 4) = The correct sign

diagram is

|
=
ey
.

= a relative minimum value in the interval (—2.2) and a relative maximum

value in the interval (2, 4).



3.3 Zeros of Polynomial Functions

Objectives

To introduce
+ The Rational Zero Theorem
o Upper and Lower Bounds for Real feros
o Descartes” Rule of Signs

s Feros of a Polynomial Function

True or False Statements (Give a Reason):

1. The list of all rational zeros of the polynomial
P(r) =42 — 102 + 11z — 12

contams 36 rational nmumbers.

Wrong Answer. True.  Since a rational zero is of the form v where
- q
pol,+£2 +£3 +£4 46, £12 and g 1,12, +4

which mves 36 possibalities.

Correct Answer. False £ must be in reduced form, thus the list of all possible L
g g

1 1 3 3
1, k5, £, £2, 43, do, ko, 4, 36,412,

L., 20 possibilities and not 36.

2. According to the Rational Zero Theorem, the polynomial Piz) = 7* 4+ 1 has two

rational zeros (Give a reason).
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Wrong Answer. True. p: =1, g:+1 = all L are +1 = P has two rational zeros.
- q

Correct Answer. False. +1 15 the list of all possible real zeros but neither 1 nor —1

iz a zero of P sinee P(1) £ 0 and P(-1) £ 0.

. If P(z) is a polynomial with real positive coefficinets, then the real zeros of P, if they

exist, are negative real mumbers.

Wrong Answer. True.  For example, P{x) = = + 1 has the zero —1.

Correct Answer, False. For example, P(z) = r? + = has the zeros 0 and —1.

. The number 2 i5 the only upper bound of the positive zeros of the polynomial

P(z) = 22° + Tz — 4x — 14,
2|2 7 —4 14

Wrong Answer. True.  Since 4 22 36

211 18 12

Correct Answer. False. 2 i3 one of the upper bounds of the positive zeros of P(z).

As a matter of fact, any number greater than 2 can also be considered as an upper

hound.

. According to Descrates’ Rule of Signs, the polynomial Pz) = 327 — 22" + £+ 11 has

two positive real zeros.

Wrong Answer. True.  Since P(z) = 32" — 22° + z + 11 has two variations in sign.

Correct Answer. False. Pir) has two variations in sign, thus P(z) will have

either two positive real zeros or no positive real zeros.

. If P{z) is a polynomial with integer coefficients and with no rational zeros, then the

zeros of Plr) are irrational.

Wrong Answer. True.  For example, P(z) = ° — 2 has no rational zeros and has

two irrational zeros £v2.
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Correct Answer. False. For example, P(z) = 2 + 1 has neither rational zeros

nor irrational zeros. The zeros are 4.
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3.4 The Fundamental Theorem of Algebra

Objectives

To introduce
¢ The Fundamental Theorem of Algebra
« The mumber of Zeros of a Polynomial Function
s The Conjugate Pair Theorem

« How to Find a Polymomial Function with Given Zeros

True or False Statements (Give a RHeason):

1. Every polonomial function has at least one real zero.
Wrong Answer.  True. becanse of the Fundamental Theorem of Algehra.

Correct Answer.  False, because the theorem says that every polynomial function

has at least one complex zero. For example, P{r) = r? + 1 has no real zeros but has

two nonreal zeros +i.

2. The graph of every polvnomial function has at least one z-imtercept.
Wrong Answer.  True. becanse of the Fundamental Theorem of Alghera.

Correct Answer,  False, since the graph of P(z) = =° + 1 does not intersect the

T-AXis.

3. If o+ b iz a zero of a polynomial P{x), then a — & is also a zero of Plz).
Wrong Answer.  True. becanse of the Conjugate Pair Theorem.

Correct Answer.  False, because the Conjugate Pair Theorem is true if Plz) is a




[=a]

polynomial with real coefficients. For example, P{z) = ¥ — i is a polynomial where i

15 a zero but —i 1s not a zero.

. The complex zeros of a polynomial function always occur in conjugate pairs.
Wrong Answer.  True, because of the Conjugate Pair Theorem.

Correct Answer.  False, see (4).

. If two polynomials have exactly the same zeros, then their graphs are identical.
Wrong Answer.  True

Correct Answer.  False becanse the graph of f(z) = r® and glz) = 2% are not

identical while both have the same zeros.

76



3.5 Graphs of Rational Functions and Their Applica-

tions

Objectives

To introduce

o Vertical and Horizontal Asymptotes

A Sign Property of Rational Functions
A General Graphing Procedure
Slant Asvmptotes

Graph Rational Functions that have a Common Factor

True or False Statements (Give a Reason):

1.

Every rational function has a vertical asymptote.
Wrong Answer.  True.

Correct Answer. alse, since fi{x) = has no vertical asymptote.

T
rl41

. Everv rational function has a horizontal asvmptote.

Wrong Answer.  True.

Correct Answer.  False sinee fir) = 1 is a rational function with no horizontal

asymphote.

. Every rational fnction has at most one vertical asymptote.

Wrong Answer.  True.
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Correct Answer.  False, since fi{z) = 1 has two vertical asymptotes, = = —1

-

and r=1.

. Every rational function has a slant asymptote,

Wrong Answer.  True.

Correct Answer.  False, since f{r) = a I?
T

has no slant asvmptote.

Correct Answer.  False, since f(zx) =

. The rational function f{z) =

r‘l

. The rational function f{z) = _:11 has one vertical asvmptote.
T

Wrong Answer.  True, since © = —1 15 a vertical asymptote.

-1 (r—1)x+1)
1 e —r—1, r# -1
So, fix) has no vertical asymptotes. The graph has an open circle at (-1, —2).

T — 1

e | has y = 1 as a horizontal asymptote.

Wrong Answer.  True

— 1 _p?
Correct Answer.  False since fir) = i L

and s0 y = —1 1s

Correct Answer.  False, since for example f{z) =

. fiz) =

r+ri+1 s +r+1
the horizontal asvmptote.

. The graph of the rational function does not intersect its horizontal asyvmptote.

Wrong Answer.  True.

2?41

T has ¥ = 1 as a horizontal
P+ r

asymptote and it intersects the graph at the point (1, 1).

i= a rational function.

N
+ 4

U A

Wrong Answer.  True

Correct Answer.  False, since g{z) = T — 2 is not a polynomial.
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4.1 Inverse Functions

Objectives

To introduce
s Inverse Functions
« Graphs of Inverse Functions
« Composition of a Function and its Inverse

« How to Find an Inverse Function.

True or False Statements (Give a Reason):

1. If f{z) = =+ 1, then f‘l{:} = :r-}— T
i 1
Wrong Answer.  True sinee f~4r) = ——.
L True. () o

Correct Answer.  False, since f(r) is different than the reciprocal of the function

and fY{z) in this case is fYr)=r— L

2. The function f{r) = z* has an inverse.
Wrong Answer.  True, since f i3 a polynomial and a known function.

Correct Answer.  False, since f(z) = 22 is not a one-to-one function, therefore has

T IMVETSRE,

3. Every function has an inverse function.
Wrong Answer.  True

Correct Answer.  False, see (2), for example.
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Wrong Answer.  True, since 1) =

If (2,3) is a point on the graph of a one-to-one function f, then (%%) i a point on
the graph of f1.

L
flz)’

Correct Answer.  False sinee (2,3) 1s on the graph of f, therefore (3, 2) is on the

graph of F7L.

I (feg)le) =aand (ge f)la) = e for some constant o, then f and g are inverse

functions to each other.

Wrong Answer.  True, since these are the conditions for the inverse functions.

Correct Answer.  False sinee the conditions for the inverse functions are { fog)(a) =

a and {g ¢ f){e) = a for all @ in the domain of g = £, and f. respectively, provided

that f 1= a one-to-one function.

. The graph of a function f and its inverse £~ do not intersect.

Wrong Answer.  True, since the graphs of f and f~' are symmetric to each other

with respect to y = .

Correct Answer,  False, since one can easily check that the functions f(zr) = =°

and g(z) = /T are inverses to each other and their graphs intersect at (1,1) and
(—1.-1).
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