CHAPTER 2:
Equivalent Algebraic Expressions

1. a) 4x — 7 has 2 terms so it is a binomial; the
greatest degree is 1, so 4x — 7 has degree 1.
b) 3 has 1 term so it is a monomial; the degree
of a constant (3) is 0.
¢) 7 + 2x? has 2 terms so it is a binomial; the
greatest degree is 2 so 7 + 2x” has a degree of 2.
d) x* — 3xy + y* has 3 terms so it is a trinomial:
the greatest degree is 2, so x* — 3xy + y’ has a
degree of 2.
2. a) Group the like terms and add.
(2x+3)+ (Tx—5)=2x+7x+3 -5
=9x — 2
b) Find the additive inverse of 2x? — 3x + 10.
Then group the like terms and add.
(4x* —7x + 1) — (2x% - 3x + 10)
= (4 = Tx + 1) + (=2x* + 3x — 10)
=4 — 2% — Tx + 3x + 1 — 10
=2 —4x — 9
¢) To multiply two binomials, find the sum of
the products of the first terms, the outer terms,
the inner terms, and the last terms.
(2x — 3)(4x + 5)
= (20)(4x) + (2x)(5)
+ (=3)(4x) + (=3)(5)

= 8x* + 10x — 12x — 15
=8x* — 2x — 15
d) The square of a difference

(a — by =a* — 2ab + b~
(2x = 1) = (2x)" = 2(20)(1) + (1)?

=4x? —4x + 1
3. Factoring is the opposite of expanding. To
expand a polynomial, you multiply using the
distributive property. To factor, you try to deter-
mine the polynomials that multiply together to
give you the given polynomial. For example,
(x +2)(3x — 1) expands to
3x% + 5x — 2;3x% + 5x — 2 factors to
(x+2)(3x - 1)
4. a) Find the GCF for 6xy> — 8x?y°. Then factor
out the GCF from 6xy* — 8x%y°.
6xy3:2*3-x-y-y'y
8y =2.2-2-x-x-y-y-y
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GCF=2-x-y-y-yor2x’
6xy’ — 8x%y* = 2xy*(3 — 4x)
b) You need to find two integers whose product
is 10 and whose sum is —7. The factors of 10
are 1 and 10, —1 and —10, 2 and 5, and —2 and
—5. The sum of —2 and —5 is — 7, so select the
factors —2 and —5. Group terms that have a
common monomial factor. Then factor the GCF
from each group. Finally, use the distributive
property.
@& —Ta+10=a+ (=2 + —=5)a + 10
=a*> —2a — 5a + 10
= (a® — 2a) + (—5a + 10)
=a(a—2)~5(a—-2)
= (a —2)(a - 5)
¢) You need to find two integers whose product
is 12(—10), and whose sum is 7.
12(-10) = =1+2+2+3 -2+ 5. Try factors of
—8 and 15.
12n* + Tn — 10 = 120 + 150 — 81 — 10
= (12n* + 151) — (8n + 10)
=3n(4n + 5) — 2(4n + 5)
= (4n + 5)(3n - 2)
d) 9 — 25x% is a difference of squares. The
differen: ¢ of squares rule states that
a —b*= (a—b)(a+b). So,
9 — 25x* = (3 — 5x)(3 + 5x).
e) Find two integers whose product is 8 and
whose sum is 5. Factors of § are 1 and 8, —1
and —8, 2 and 4, and —2 and — 4. None of the
factor pairs have a sum of 5. So, it is not pos-
sible to factor x*> + 5x + 8.
f) Find two integers whose product is —36 and
whose sum is —5. Factors of —36 are —1 and
36, 1 and —36, —2 and 18, 2 and — 18, —3
and 12,3 and —~12, —4 and 9, 4 and — 9, and
—6 and 6. The sum of 4 and —9 is — 5.
Y =35y —36= (3> - 9) + (4y — 36)
=y(y =9 +4(y -9
=90 +4
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5. a) Rename the fractions using the LCD, 12.
Then add.

3,19 .2
4 6 12 12
11
“1

b) Rename the fractions using the LCD, 10.
Then subtract.

2 1 4 1

T5 710 10 10
2 5 1
"5 1072

¢) Multiply the numerators and multiply the
denominators. Then simplify.

(555
25 9)  25-9
120
=35 T
8

T

d) Find the inverse of the divisor and multiply.

2 5
<4> ( 15)
— X JE—
3 2
1 ~1

10
——or —10

B-(3)-

6. a) You can multiply powers with the same
base by adding exponents.

(20)(3) - 2se
3 4 ) 3-4

i

b) To divide by a fraction, multiply by its
inverse. You can divide powers with the same
base by subtracting exponents.

3)-6)-G) G

¢) You can multiply powers with the same base
by adding exponents.
23 )(4xy?) = (2 4)(F - 1) (- )

— 8(x2+1)(y3+2)

— 8x3y5
d) To divide powers with the same base,
subtract exponents.
5.3 2.8 — 255y
(25x°y*) + (5x°%y) = 522y
= 5x5-23-1
= 5x%y?

7.a) f(x) = x

There are no values where the function is unde-
fined. The domain is the set of all real numbers:
{xeR}

b) g(x) = 2x*

There are no values where the function is unde-
fined. The domain is the set of all real numbers:
{xeR}

c)ym(x) = Vix

The value of x must be positive, so the function
is undefined for x < 0.

Domain: {xeR lx = 0}

1
D h(x) =~

Since division by 0 is undefined, the function is
undefined for x = 0.
Domain: {xeR |x # 0}

. 3
) j(x) =7
4 — 4 = 0, so the function is undefined for
x = 4.

Domain: {xeR |x # 4}

fym(x)=Vx+ 10

x + 10 must be = 0, so the function is unde-
fined for x < —10.

Domain: {xeR lx = —10}

8.

Definition: Characteristics:

A polynomial is any algebraic expression | ¢ usually contains variables
that contains one or more terms » can contain both like and unltike terms
« exponents must be whole numbers

Examples: Nor-examples:

S-x

2 22X
3x Ep

4x-3 5%~ +4x+3

5x? — 2xy « 6y X
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1. a) Collect like terms. Then simplify.
(Bx* = 7x +5) + (x> —x + 3)
=3+ - Tx—x+5+3
=4x* — 8x + 8
b) Collect like terms. Then simplify.
(= 6x +1) — (=x* — 6x + 5)
=x’—6x+1+x+6x—-5
=X+ —6x+6x+1-5
=2%—4
€ (2x* —4x +3) — (X* —3x +2) +
(x* — 1)
=20 —dx+3 - +3x -2+ -1
=2 -+ —dx+3x+3-2-1
=2x* —x
2. Simplify by collecting like terms.
)= 2x—-1) - 3 -4x) + (x + 2)
=2x—1-3+4x+x+2
=2x+4x+x-1-3+2
=Tx —2
gx)=(—x+6)+ (6x —9) — (-2x — 1)
~X+6+6x—9+2x+1
—x+ox+2x+6—-9+1
=Tx —2
Both simplify to the same expression, so they
are equivalent functions.
3. Substitute the value 1 fc . Then compare
the results.
flx) =2(x = 3) +3(x — 3)
f(1)y=2(1-3)+3(1-3)
2(-2) +3(=2)
-4 -6
-10
g(x) =5(2x — 6)
g(1)=5(2-1-6)
=5(—4)
= =20

Il

Il
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—10 # —20, so the functions are not equivalent.

4.a) (2a + 4c + 8) + (7a — 9¢c — 3)
=2a+T7a+4c—-9c+8-3

=% —5c+5

b) (3x + 4y — 5z) + (2x* + 62)
=2x* 4+ 3x + 4y — 5z + 67
=2+ 3x +4y + z

¢) (bx +2y +9) + (=3x — 5y — 8)
=6x—3x+2y —5y+9-8
=3x — 3y +1
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d) (26— Tx + 6) + (x* — 2x — 9)
=2+ - Tx—2x+6-9
=3x*-9x -3
e) (—4x* — 2xy) + (6x7 — 3xy + 2y?)
= ~4x3+6x2—2xy—3xy+2y2
= 2x% — Sxy + 27
£) (7 +y* +8) + (4 — 22 - 9)
=X +4x+y -2 +8-9
=57 -y -1
SSa)m—n+2p)—-Bn+p-7)
=m-n+2p—3n—p+7
=m—4dn+p+7
b) (=6m —2g +8)— 2m + 29 + 7)
=—6m—29+8~-2m—-2q—7
=-—8m—4g +1
©) (46 = 9) — (a® + 2a - 9)
=4* -9 - —2a+9
=—a’+ 44> — 2a
d) 2m? — 6mn + 8n?) — (4m* — mn — Tn?)
=2m? — 6mn + 8n® — 4m® + mn + Tn?
= —2m* — Smn + 15n?
e) (3x +2y7 + 7) — (422 — 2y* — 8)
=3+ 2"+ 7 -4 +2)° + 8
= —-x*+ 4% + 15
f) 5x* — (2x* — 30) — (—20)
=5x — 2x 4+ 30 + 20
3x* + 50
a) (2x —y) — (=3x + 4y) + (6x — 2y)
2x —y+3x — 4y + 6x — 2y
=11x — 7y
b) (3x* — 2x) + (x* = 7x) — (7x + 3)
=3 -2x+x*—T7x—7x -3
=4x* — 16x — 3
©) (2% + xy — y?) — (x* — dxy — y?)
+ (3x* — 5xy)
=:2x7‘-i—xy—-yz—-xz+4xy+y2
+ 3x* — 5xy
= 4x?
d) (xy — xz + 4yz) + (2x — 3yz)
- (4y — xz)
=xy —xz +4yz +2x — 3yz — 4y + xz
=2x +xy — 4y + yz

1 1 1
o3+ )= (5-)

S S N
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1 1
=5x—gx+§y+y
3
:i‘ax+§y
f) (i—x+%}1)—<§x+gy—1>
3

7. i) Simplify the expressions.
(3 —x) - (5x* —x) = -2
# =2 — 2x
They do not simplify to the same expression.
i) Substitute a value for x. For example, if
x =1,
Br-—x)-(5*-x)=3-1)-(5-1)
= =2
but —2x* —2x = =2 — 2
= —4
The expressions result in different values, so
they are not equivalent.
8.a) fx) = (2*+7x—2)— (B3x+7)
=24+ Tx—2-3x—17
=2x* +4x — 9
g(x) = (x*+12) + (3 + 4x — 17)
=xX*+ 124+ x>+ 4x — 17
=2x*+4x -5
f(x) = 2x* + 4x — 9 and
gx) =2x* +4x -5
= flx) # g(x)
b) s;() = (t +2) s(1)=10+8
s5(1)=1+2)7 s,(1)=1+8
= 27 =9
s;(1) =27 and s5,(1) =9 = 51(¢) # 52(0)
¢) Substituting —1 for x:
yi=(x = D) +2) yp=3x(~1)

= (~(-D) = -3(0)
=2 =0
LV F Y
d) f(n) =05n*+2n -3 + (1.57* — 6)
=2n*+2n-9
gny=n"—-n+1- (—n* — 3n + 10)
=21’ +2n—9
= fln) = g(n)

e)If p=1and g = 1, then

vy =3p(qg —2) +2p(qg +5)
= 3(—1) + 2(6)

2-4

f) Substituting 2 for m:
fm) = m(5 = m) = 2(2m — m?)
f(2) =2(3) - 2(0)
=6

g(m) =4m*(m — 1) — 3m? + 5m
g(2) =16(1) — 12+ 10
=14
o f(m) # g(m)
9. Answers will vary. For example, f(x) = 2x
and g(x) = x*
10.a)25 —x —y

b)6x +2y +25 —x—y=5x+y+25
¢) x = 13 and from part a,
25—x—y=17
25 -13 -~y =7

5=y
from part b,
Sx +y+25=65+5+25

=95

Kosuke’s score was 95.
11. s =7x + 9y — 2(2x + 3y — 1)
=3x+3y+2
12.a) P(x) = R(x) — C(x)
= —50x* + 2500x
— (150x + 9500)
= —50x* + 2350x — 9500

b) P(x) = —50(12)* + 2350(12) — 9500

= —7200 + 28200 — 9500

= 11500
The profit will be $11 500.
13. a) cannot be determined
b) cannot be determined
¢) not equivalent
d) cannot be determined
e) equivalent
14. a) yes; when two functions are equivalent,
their graphs are identical. One of Ramy’s
graphs represented two of the functions.
b) Replace variables with numbers and simplify.
15. a) If x represents the first number, then the
equation representing the calendar sums is:
x+ (x+7)+ (x +14) + (x +15)

+ (x +16) =5(x + 14) — 18

Simplify both expressions:
5x +52=5x + 70 — 18

= 5x + 52
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b) 5x + 52 = 112

S5x = 60

x =12

The corner number is (x + 14) or 26.
¢)5x — 18
16.2) 19 + 20 + 21 + 22 + 23
bjn=m-2)+(m—-1)+m

+(m+1)+ (m+2)
¢)91 =Tm;m =13

99=10+11+12+ 13+ 14 + 15+ 16

17. a) Both functions are linear; a pair of linear
functions intersect at only one point, unless they
are equivalent; since the functions are equal at
two values, they must be equivalent.
b) Both functions are quadratic; a pair of
quadratic functions intersect at most in two
points, unless they are equivalent; since the
functions are equal at three values, they must be
equivalent.

P

1. a) Use the distributive property.

2x(3x — 5x2 + 4y) = 6x2 — 10x3 + 8xy
b) To multiply two binomials, multiply the first,
outer, inner, and last terms.

AN

(3x ~ 4)(2x + 5)
e
= (3x)(2x) + (3x)(5)
+ (=4)(2x) + (=4)(5)

=6x* + 15x — 8x — 20

=6x>+ 7x — 20
¢) The square of a binomial a + b is
a’ + 2ab + b*.
(x+4P=x>+8 +16
d) Multiply each of the three terms in the trino-
mial by each of the terms in the binomial.
(x + D)(x* + 2x — 3)
=x(x*+2x = 3) + 1(x* + 2x — 3)
= (& + 2x* = 3x) + (x* + 2x — 3)
=x+ 2%+ x*-3x +2x -3
=x+3x*-x-3
2.a) No;forx =1,
(3x +2)* = (3(1) + 2)?

= 52
= 25
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9 + 4 =9(1) + 4
=9+4
=13

b) (3x +2)> = (3x + 2)(3x + 2)

i

=0x* + 12x + 4

3.a) 2x +4)(3x% + 6x — 5)
= 2x(3x%) + 2x(6x) + 2x(—5)

+ 4(3x%) + 4(6x) + 4(=5)
= 6x° + 12x% — 10x + 12x* + 24x — 20
= 6x° + 24x% + 14x — 20
b) (2x + 4)(3x* + 6x — 5)
= 3x7(2x) + 3x*(4) + 6x(2x)

+6x(4) + (=5)(2x) + (=5)(4)
= 6x° + 12x% + 12x% + 24x — 10x — 20
= 6x° + 24x% + 14x — 20
4. a) 5x(5x* + 3x — 4)
= 5x(5x%) + 5x(3x) + 5x(—4)
= 25x° + 15x* — 20x
b) (x — 6)(2x + 5)
=x(2x) + x(5) + (—6)(2x) + (—6)(5)
=2x* + 5x — 12x — 30
=2x% — 7x — 30
) (x+3)(x—3)+ (5x—6)(3x — 7)
= (x* = 9) + (15x* — 35x — 18x + 42)
= 16x> — 53x + 33
d)4(n —4)(3+n) —3(n - 5)(n +8)
=4(n* — n — 12) — 3(n® + 3n — 40)
= 4n’ — 4n — 48 — 31’ — 9n + 120
=n’—13n + 72
e)3(2x — 1)* — 5(4x + 1)
=3(4x* —4x + 1) — 5(16x> + 8x + 1)
=12x* — 12x + 3 — 80x® — 40x — 5
= —68x* — 52x — 2

(3x)(3x) + 2(2)(3x) + 2(2)

£)2B@a+4)(a—6)—- 3 —-a)P+4(5-a)

=2(3a*> — 14a — 24) — (9 — 6a + d%)
+ 20 — 4a

=6a’ —28a — 48 — 9 + 6a — a® + 20 —

= 5a° — 26a — 37

5.a) 4x(x + 5)(x — 5) = 4x(x* — 25)

= 4x’ — 100x

b) —2a(a + 4)* = —2a(a® + 8a + 16)
= —2a° — 164> — 32a

) (x+2)(x—=5(x-2)

= (x + 2)(x* — 7x + 10)

=x(x* = 7x + 10) + 2(x* — 7x + 10)

=x" = 7x* + 10x + 2¢* — 14x + 20

=x— 5% —4x + 20

4q



d) 2x + DH(3x — 5)(4 — x)
= (6x —7x = 5)(4 — x)
= 4(6x* — 7x — 5) — x(6x* — 7x — 5)
= 24x% — 28x — 20 — 6x° + Tx* + 5x
= —6x° + 31x2 - 23x — 20
e) (9a —5)°
= (9a — 5)(9a — 5)(9a — 5)
= (9a — 5)(81a* — 90a + 25)
= 9a(81a* — 90a + 25)
— 5 (81a* = 90a + 25)
= 7294° — 810a% + 225a — 405a*
+ 450a — 125
= 7294° — 12154*> + 675a — 125
fa—b+c—d(a+b—c—d)

=a(a+b—-—c—d)y—-bla+b—-c—d)
+cla+b—c—dy—-da+b—c—d)

=a*+ab —ac — ad — ab — b* + bc

+bd+ac+bc—c*—cd—ad — bd

+cd + &
=a? - 2ad — b* + 2bc — * + d*
6. a) yes
Letx = 1:
Gx—-2)(2x-1)=(1)(1) =1

3x(2x — 1) — 2(2x — 1) = 3(1) — 2(1)

=1
b) yes
Letx = 1:
(x — 4)(2x* + 5x — 6) = (—=3)(1)

2% (x — 4) + 5x(x —4) — 6(x — 4)
=2(-3) +5(-3) —6(-3

=-3

¢) no

Letx = 1:

(x +2)(3x — 1) — (1 — 2x)?

= §3)(2) = (-1)

X+ 9%x—-3=1+9-3
=17
d) yes
2(x —3)(2x* —4x + 5)
= (2x — 6)(2x* — 4x + 5)
= 4x — 8% + 10x — 12x% + 24x — 30
= 4x° — 20x% + 34x — 30

€) no

(4x +y — 3)?

= 16x> + 4xy — 12x + dxy + y* — 3y
—12x =3y + 9

=16x2+8xy—-24x+y2—6y+9

2-6

f) yes
letx =y =1
3(y = ) =3(-1)
= —3
— 24x% + 36x%y — 18xy% + 3y°
-24+36—-18+3
= -3
7. All real numbers. Expressions are equivalent.
8. a) Start with the first two factors.
19(5x + 7)(3x — 2) = (95x + 133)(3x — 2)
= 285x* + 209x — 266
Start with the last two factors.
19(5x + 7)(3x — 2) = 19(15x* + 11x — 14)
= 285x* + 209x — 266

i

9. a) 27rr” + 2mrh

=27(2x + 1> + 27 (2x + 1)(2x — 1)
=2 (4x% + 4x + 1) + 27w (4x* — 1)
= 8mx? + 8mx + 27 + 8wx? — 2

= 167x* + 8mx

b) wrth = w(2x + 1)*(2x — 1)

m(2x + 1)(4x* — 1)

(8¢ + 4x? — 2x — 1)

= 8mwx° + 4mx? — 2mx — w

Il

i

10. a) yes

Letx = 1:

(x —3)?=4and 3 —x)*=4

b) no; x — 3 = — (3 — x). A negative number

squared is positive (the same); a negative num-
ber cubed is negative (different).
11. a) (x* + 2x — 1)?
=+ 22 -1 +2x—-1)
=X+ 28 - X+ 20+ 47
—2x—xX*-2x+1
= +4’ + 2 - 4x+ 1
b) (2 —a)= (2 - a)(4—4a+d)
=8 — 8a + 24> — 4a + 4d* - &°
=8 —12a + 6a° — a’
O+ +x+ D - —x-1)
R D R AR C S e ey
+x - - -x+xX - -x-1
=x—x -2 =3 - 2x -1
d)2(x+1)*—3(2x - 1)(3x - 3)
=2(x* +2x + 1) — 3(6x* — 13x + 5)
=2x% + 4x +2 — 18 + 39x — 15
= —16x* + 43x — 13

1 1 1
120A, = —xy A, ==-(2x)| oy
2 2 2

1 1
Ay = Ay =3y - E(zx)@)

Chapter 2: Equivalent Algebraic Expressions




_1 1
=T P4
=0
1 2
13.a) E = ;)—(m + x)pv°
= %mvz + %—xvz

1
b) E = ;L;m(v + y)?
Lo 2 2
= -2-m(v + 2vy + y*)

1 v+ myy + LI
=—mv’ + n ~m
) y 5 34

14.2) 6;2 X3 =6; (x" + x%) (X + x* + 1)
has 6 terms.

b) Multiply the number of terms in each poly-
nomial.

15.2)i)8 i) 12 )6 iv)1
b) i) 8 ii) 96  iii) 384 iv) 512
i) 8 i) 12(n — 2)

iii) 6(n — 2)* iv) (n — 2)°

d) same answers
16. a) Answers may vary. For example, 115:
117 + 11 = 132

115% = 13225
b) (10x + 5)* = 100x> + 100x + 25 and
(x* + x)100 + 25 are both the same

1. a) x* — 6x — 27 is a factorable trinomial of
the form ax? + bx + ¢, where a = 1. Find two
numbers whose sum is —6 and whose product
is —27. Use —9 and 3.

X —6x =27 = (x - 9)(x + 3)

b) 25x* — 49 can be factored as the difference
of squares.

25x* — 49 = (5x + 7)(5x — 7)

¢) 4x* + 20x + 25 can be factored as perfect
squares.

4x* + 20x + 25 = (2x + 5)?

d) 6x* — x — 2 is a trinomial of the form

ax* + bx + ¢, where a # 1, and has no
common factor. Find two numbers whose sum
is —1 and whose product is (6)(2) = 12. Use
3 and —4 to “decompose” the middle term.
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6x? —x — 2 =6x>+3x — 4x — 2
=3x(2x +1) - 2(2x + 1)
=(2x +1)(3x - 2)

2.a)ac + bc — ad — bd

= (ac + bc) ~ (ad + bd)

=c(a+b)—d(a+b)

=(c—d)(a+b)

b) X+ 2x+1 -y = (7 + 2+ 1) —)?
= (x + 1) — y?
=(x+y+1)

(x—y+1)

¢)x* —y* — 10y — 25

= (x)’ = (* = 10y - 25)

= (x) - (y=5)

=x—y—5)x+y+5)

3. a) Find two numbers whose sum is —3 and

whose product is —28. Use —7 and 4.

X —=3x—28=(x —7)(x + 4)

b) 36x> — 25 is a difference of squares.

36x* — 25 = (6x — 5)(6x + 5)

¢) 9x* — 42x + 49 is a perfect square.

9x* — 42x + 49 = (3x — 7)?

d) Find two numbers whose sum is —7 and

whose product is 2(—15) = —30. Use 3

and —10.

2P — 7x — 15 = 2% + 3x — 10x — 15
=x(2x +3) — 5(2x + 3)
= (2x +3)(x = 5)

4. a) 4x° — 6x* + 2x

2x(2x* = 2v + 1)

2x(2x* — = 2x + 1)

=2(x(2x — 1) — 2x — 1))

=2x(2x — 1)(x — 1)

b) 3x°y? — 9x?y* + 3xy

= 3xy* (xX* — 3xy” + y)

©da(a+ 1) —3(a+1)= (a+1)(4a — 3)

d) 7x*(x + 1) —x(x + 1) + 6(x + 1)

= (x +1)(7x* —x + 6)

€)5x(2 — x) + 4x(2x — 5) — (3x — 4)

=10x — 5x> + 8x* — 20x — 3x + 4

=3 —13x + 4

=3 —-12x —x + 4

=3x(x —4) - 1(x — 4)

=(x-4)3x-1)

f) 41(2 + 41 + 2) — 20(32 — 6r + 17)

= 47° + 167 + 8 — 6 + 127 — 34«

= =27 + 287 — 26t

= —2t(F — 14t + 13)

2-7



—2t(F — 13t —t + 13)
=2t(t(t — 13) — (t — 13))
=2t(t — 13)(t — 1)
Sa)xy—5Sx—14=(x~-T(x+2)
b) x> + dxy — 5y = (x + Sy)(x — )
¢) 6m* — 90m + 324 = 6(m* — 15m + 54)
=6(m —6)(m —9)
d) 22 +5y—T7=20"+Ty -2y =7
=yy+7) -y +7)
=@+ -1
e) 8¢° — 2ab — 21b°
= 84° — 14ab + 12ab — 21b*
= 2a(4a — Tb) + 3b(4a — Tb)
= (4a — 7b)(2a + 3b)
) 16x* + 76x + 90
= 2(8x* + 38x + 45)
= 2(8x* + 20x + 18x + 45)
=2(4x(2x + 5) + 9(2x + 5))
= 2(2x + 5)(4x + 9)
6.a) x> — 9 = (x — 3)(x + 3)
b)4n* —49= 2n— 7)(2n + 7)
g -1=0x"+ D" -1)
=+ DE+ D 1)
=+ D+ D+ (x-1)
d)9(y — 1)? — 25
By -1 -50@F-1)+5)
By—-3-5@By—-3+5)
= (3y —8)(3y +2)
e)3x? — 27(2 — x)?
=32 - 9(2 — x)%)
=3(x - 32 —x))(x +3(2 —x))
=3(x —6+3x)(x + 6 — 3x)
= 3(4x — 6)(—2x + 6)
=3(2)(2x = 3)(=2)(x = 3)
= —12(2x — 3)(x — 3)
f) - p’q° + 81 = —(p’q’ - 81)
= —(pq + 9)(pg — 9)
7.a) ax + ay + bx + by
=a(x +y)+bx+y)
= (x + y)(a + b)
b)2ab + 2a — 3b — 3
=2a(b+ 1) - 3(b + 1)
= (b +1)(2a — 3)
X+ —x—-1=xx+1)-(x+1)
(x + 1)(x* - 1)
(x+ Dx+1)(x—1)
= (x+172x-1)
d1-FX+6x—9=—(x*—6x+8)
=-—(x-4Hx-2)
= (@4 -x)(x-2)

I

i

i

Il

I

il

2-8

e)a’ — b* + 25 + 10a

=g + 10a + 25 — b’

= (a+5?2-b

=(a+5-b)(a+5+Db)

f) 2m* + 10m + 10n — 2n?

=2(m* + 5m + 5n — n?)

= 2(m* — n* + 5m + 5n)

=2((m — n)(m + n) + 5(m + n))

=2(m+n)y(m—n+5)

8. a) No

(x = Y2+ ) =x( + y) =y + )

=3+ 7 — 2y — )
£ — )

9.a)2x(x —3) +7(3 — x)

=2x(x —3) = 7(x — 3)

=x-3)2x-7)

b) xy + 6x + Sy + 30 = x(y + 6) + 5(y + 6)
= (y+6)(x+5)

X — X -—dx+4=x(x—-1)—4(x—-1)
= (x— D - 4)
=(x—1Dx-2)(x+2)

d) y* — 49 + 14x — x*

= y? — (x* — 14x + 49)

=y - (x=7)

— (= =D+ =)

=@y -—x+Ny+x-7)

e) 6x* — 21x — 12x + 42

=3(2?* — Tx — 4x + 14)

= 3(2% — 4x — Tx + 14)

=3(2x(x —2) —T(x — 2))

=3(x—-2)2x—7)

f) 12m® — 14m* — 30m + 35

= 2m?*(6bm — 7) — 5(6m — 7)

= (6m — 7)(2m* = 5)

10.f (n) = 2n* + n* + 6n + 3

=n?2n+1)+3@2n +1)
= +3)(2n+1)

Since # is a natural number, 2n + 1 is always

odd and greater than 1. Because (2n + 1) is a

factor of f(n), the condition is always true.

11.a) a* = & — b?

= (¢ = b)(c+ b)
b)(b+3)+b=11;b=4m
c=4+3=7m
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12. Saturn:
a)i) w3 — mri = w(r, — r)(r, + 1))
i) 773 — 7t = w(rs — r)(rs + 1y)
iii) (773 — wr}) — (73 = 7r})
—“~‘m’§—m’%——7rr§+m’}
=@ — a3
=m(rs = rp))(rs + r;)
b) The area of the region between the inner ring
and outer ring
13. 1. Always do common factor first.
2. Do difference of squares for 2 square terms
separated by a minus sign.
3. Do simple trinomials for 3 terms with a = 1
or a prime.
4. Do complex trinomials for 3 terms with
a # 1 or a prime.
5. Do grouping for a difference of squares for 4
or 6 terms with 3 or 4 squares.
6. Do incomplete squares for 3 terms when you
can add a square to allow factoring; for example,
1.5x + 10 = 5(x + 2)
2. 4)(2 — 25y* = (2x + 5y)(2x — 5y)
3. —x—=20= (x - 5)(x + 4)
4. 12x2—x—20= (4x + 5)(3x — 4)
5.2+ 6x+9 -
(x+3+y)(x+3—y)
6.x* +5x* +9 = (% + 3 + x)(x +3 —x)
14. a)x + 3% + 36
=x*+ 1237 4+ 36 — 1247 + 3.
= (x* + 6)> — 9x?
(x* + 6 — 3x) (x> + 6 + 3x)
= (x* = 3x + 6)(x* + 3x + 6)
b) x* — 23x* + 49
= x* — 14x? + 49 + 14x% — 23x2
= (x* — 7)* — 9?
= (x* =7 = 3x)(¥* = 7 + 3x)
= (x* = 3x = 7)(x* + 3x — 7)
15.a) (27 - 1)(2* + 2% + 29

Il

=204 24422t 0220
=20-1

and

(22— 1)(22+2%) =20+ 25— 23— 20

=201
b)35=5x%x7
. 235 —1= (25 _ 1)(230 _ 225 + 2,40 + 715
+ 210 4+ 25 + 2% or
2% — 1= (27— 1)(28 + 22 4+ 21

+ 27 + 29

¢) Yes. If m is composite, then let m = a X b,

where a and/or b cannot equal 1.

Nelson Functions 11 Solutions Manual

This result will always have two factors:
(20~1)(2(1)b~1

Neither of these will ever equal 1, so 2"~ is
composite.

16.a)x* — 1 = (x — 1)(&* + 22 +x+1)
b —1=x-1DGE"+ 23+ 27 +x+1)
)x' —1=(x— 1"V 4 xn=2

+... 419
d)x" —y" = (x - y)(x(”“”yO + x Dy
+ x0TI 4 4 xOyeD)

1.a) (4¢° —3a +2) — (- 2a —3a+9)
=44 -3a+2+2d +3a -9
= 6a’> — 7
b) (2x2—4xy+y2)— (4 + Txy — 2y%) +
(3x* + 6y?)
—2x‘——4xy+y2——4x2——7xy

+ 2y + 3x2 + 6)?

=x* — 1lxy + 9
¢) —(3d® — 2cd + d) + d(2¢ — 5d) —
3¢(2c + d)
= —3d* + 2cd — d + 2cd — 5d°
— 6% — 3cd
= —6c+cd — 84— d

d) 3x(2x + y) — 4x5S — (3x + 2)]

= 6x* + 3xy — 20x + 12x% + 8x

= 18x% — 12x + 3xy

e)2a(3a — 5b + 4) — 6(3 — 2a — b)

= 64’ — 10ab + 8a — 18 + 12a + 6b

= 6a* + 20a — 10ab + 6b — 18

) 7x(2x* + 3y — 3) — 3x(9 — 2x + 4y)

= 14x + 21xy — 21x — 27x + 6x% — 12xy

= 140 + 6x* — 48x + 9xy
2. a) No, for example, g(0) =

h{(0) =32

b) Yes, f(x) = 2x* — 7x + 5 and

gx)=2"—-7x+5

¢) Yes,

h(x) =(x+4)(x —4)(x +7) = (¥* - 16)

(x +7)=d(x)

d) No, for example, (0) = 1 and ¢(0) = —

3. The resulting polynomial will be a cubic

because you add the exponents of the highest

terms (linear = 1 and quadratic = 2).

—32 and



4. f(sum of children’s ages)
=0GBx—99) — (x +x—35)
= 3x — 94
5.2)2(x - 5)(3x —4) = (2x — 10)(3x — 4)
= 6x* — 38x + 40
b) Bx—-1P=0Cx—-1)GBx-1)(3x—1)
= (3x — 1)(9* —6x + 1)
=27x% — 18x%* + 3x — 9%*
+6x — 1
=27 - 27x* + 9x — 1
) 2(x* — 3x + 4)(—x* + 3x — 4)
= (2x* — 6x + 8)(—x* + 3x — 4)
= —2x* + 6x° — 8x* + 6x° — 18x7
+ 24x — 8x* + 24x — 32
= —2x* + 12x° — 34x* + 48x — 32
d) (5x — 4)(3x — 5) — (2x — 3)?
=15x — 37x + 20 — 4x* + 12x — 9
= 11x* — 25x + 11
e)3(2x —5) — 9(4x — 5)
= 6x — 15 — 36x + 45
= ~30x + 30
f) —(x—y)
=-(x-yx-yE-y)
= —(x =) - 2xy + ")
— (= 2y + xyt = Xy + 207 - y)
—x* + 3x% — 3xy* + y°

6.2) P, =20 + 2w
Py =2(1+2)+2(w—1)
=21+ 2w + 2
P,— P, = (21 + 2w +2) — (21 + 2w)
=2
b) Alle
A, = (1+2)(w—1)

=w+2w—1[-2
A, — Ay =(w+2w—1-2)—Iw

=2w—-1-2
7.a)x(x —2) — 3(x — 2)
=(x—-2)(x-—3)

byx* -~ 1lx +28 = (x — 7)(x — 4)

c) 36> —10a — 8 = 3a*> — 12a + 2a — 8
=3a(a—4) +2(a—4)
= (3a+2)(a—4)

d)30x* — 9x — 3

=3(10x* — 3x — 1)

=3(10x* — 5x + 2x — 1)

=3(5x(2x — 1) + (2x — 1))

=35x+1)(2x - 1)

e) 16 — 25x2 = (4 — 5x)(4 + 5x)

2-10

f) 42 - a) - 81
22 -a)-922-a)+9)
—(5 + 2a)(13 — 2a)
a) 2n — 6m + 5n* — 15mn
2(n — 3m) + 5n(n — 3m)
= (n —3m)(2 + 5n)
b)yz+9—6y—xzzyz~—6y+9—)c2
=(y -3 -x
=(y-3-x)(y-3+x)
y-—b—(y—by=(—-b)
—(y=b)y—-»b)
=(y—b)(1-y+b)
d) 2x* — 8y* + 8x + 8
=2(x% + 4x + 4 — 4y?)
=2((x +2) — 4%
=2(x+2—2y)(x +2+2y)
e)w?> + wh —aw — ab
=w?—aw + wh — ab
w(w —a) + b(w — a)
= (w—a)(w+b)
f) ab + b* + 6a + 6b
=b(a+b)+6(a+b)
= (a+ b)(b+6)
9, 25x2 + 20x + 4 = 25x* + 10x + 10x + 4
=5x(5x +2) +2(5x + 4)
= (5x + 2)?
P =4(5x +2)
=20x+ 8
10. Many anc vers are possible; for example,
= —60, —42, —34, —20, —14, —4,0, 6, 8, 10.
All answers for k are of the form
k=11b -3 bEL

Il

o

Il
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Jab’ _ =4+ 1)
) 21a% Tr—a)(5x - 4)
_ (b _ (x+1)

7R (3a%) (5x — 4)

§ Sx—4#0

=§;§;a¢(},b¢0 Sy = 4

5(x +3) L4
Py TS 2

_ ST 0 X . Txy + 10;

T3 (x - 3) X+ xy - 6y
__s _ =Sy
T (x-3) (x + 3y)tr—2y)
x+3#0andx -3 #0 _(x=5y)

x # —-3,3 (x + 3y)
b6)6—9 x+3y#0andx — 2y # 0
Ly §¢~§y,2y

_ 3=—3) 4. 2) 14x” — 7x° + 21x

Zr—3 Tx

- (22 — x + 3)

2~ 3#0 Fx
2x #3 =2*—-x+3
3 Tx # 0
x¢~2— x#+0
0 4a’b — 2ab* b) —5x3)3/2
(2a — b)? 10xy

__ 2abto—b) _ 52(-x)

" (2a - b)2a—b) 5123(2y)

_ _2ab -

2a-b 2y
2a -b#0 x#0,y#0

2a # b 0 2t(5 — 1)
1 52(1 — 5)
a# 2b _ —2r—8)
(x-1D(x-3) 5Pt—5)
3. a) N
x+2)(x—-1) _ T
_ G -3) 5¢
T (x + 2)—1) 57# 0andt— 5= #0
(x — 3) 1#0,5
T xt2 Sab
x+2+# (gand x)—- 1#0 9 15a* — 10a°p?

x# -2,1 _ Sah
b 5¢+x— 4 Seb(3a’ — 2ab)

)25x2 —40x + 16 - 1
5% + 5x — 4x — 4 a(3a® — 2b)

T 252 — 20x — 20x + 16 a+#0and3d®> —2b # Oand b # 0
Sx(x +1) — 4(x + 1) 3a* # 2b
5x(5x — 4) — 4(5x — 4)
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2x% + 10x
—3x —~ 15
2xr—+-5)
T —3tr8)
X
3
x # 5
2ab ~ 6a
0 9a — 3ab
22(—3)
—3u(—3)
2
3
a#0andb -3 #0
b+#3
a+ 4
) T 34
_ o4
(3?\4)(0 - 1)

e)

a-—1
a# —4,1

=9
b)15-—5x
_ (33
S -s—d)
x+ 3
5

x # 3
x*-5x+6
xt+3x - 10
_ -2
(x +5)x—2)
_(x=3)
C (x+5)
x # =52
10 + 3p — p°
4 25 — p?
_pz-—Sp-—lO
- pt-25
_(p+ —S)
(p+35—S)

C

2-12

p+2

p+5
p#* —55
@B~7r+u

£ —6r+ 9

B U i)}

r—3)(t = 3)
(-4

)
t#0,3

6 —t—2
f)2t2—1~1
6+ 3 =42
TR -2+ -1
32+ 1) —2(2t+ 1)
o2t - 1)+ 1(t—1)
_ (3t 2)tar+1)
S+ Y
32
T -1

1
t# ——1
2

6.a) All reals; x # 0
b) All reals; x # 0,2
¢) All reals; x # —5,5
1
D x =1
_ 1
T (x+ (x — 1)
Allreals; x # —1,1
e) All reals
x -1
0 -1
_ >—1
C—D(x A+ 1)
1

Tx+1
All reals; x # ~1,1

6x% + 3x — 21
T.a)g(x) = ———>—
_ \3\(2x2 +x~17)

RN
Yes, they are equivalent.

) 3x° + 5x% + x
b) j(r) = 2

% (B +5x+ 1)
.
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While the equations are the same, they are not
equivalent because the domains are different.
8. a) First, find the length of the base in relation
to the perimeter.
(30x + 10) — 2(9%x + 3)
= (30x + 10) — (18x + 6)
=12x + 4
Now, set this value in a ratio with the perimeter.
12x + 4
30x + 10
481
1003 x—1)
2

W

\

X

(USRS

1
b)x = -3 would imply sides of length 0

or less, therefore this would not be a triangle.
9. First, substitute 5 and 4 in for the radii and
2 and 3 for the heights of the cones respectively.
Then set the formulas in ratio form and simplify.
-1\;:52(2)
5
Lo
TR40)
25(2) 50 _ 25
16(3) 48 24
207 + 157 — 5¢
10. a) 5
_St(4F + 3t - 1)
- St
=47 4+ 31— 1
=4F +4r -1t -1
=4(t+1)—-1(t+ 1)
=(4-1)(r+1)
t#0
5(4x - 2)
b) 8(2x — 1)?
__s@z—1
8§(2x — 1)tex—1)
_ 10
S 8(2x - 1)
_ 5
T 4(2x - 1)
2x—-1#0
2x # 1
1

_1—&_.
)
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x> = 9x + 20
16 — x*
_(x=5)(x—-4)
- X~ 16
_ -S4
S (T4
_(x—5)
C(x + 4)
x # —4,4
2 2
e
X —2xy +vy
2= 2xy +xy —y?
(x = y)x—y)
_2Zx(x—y)+y(x—y)
(x = y)(x—y)
_ (2x+ y)e—y)
(x = y)x—
_2x+y
=— -
XFy
11. [ = 6w
Area = 6w?
Perimeter = 14w
So, the ratio is:
6w2_&-3-w-w 3w

)

w2 7w T
12. Example 1:
(Bx = 2)(x — 4)
(x = 4)
_ Gx-2t—a)
—4)
=3x—2
Example 2:
5(3x = 2)(x — 4)
S5(x — 4)
_SGx - 2—4)

Str—4)
=3x -2

5
BT he- 2963
x¥+1,2,3
4. a)i)x # —1,4
CQx+ D(x+1)
x4+ 1)
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_ e+ Dy
(x = H—+1)

C(2x+ 1)
R

ix #0,4

Cx(2x + 1)
Cox(x—4)

o x(2x+ 1)

ox(x — 4)
_(2x+ 1)
(-4

iii) x ¢§,4
C(Cx+1)(3x - 2)
T (x—4)(3x — 2)
_ (x+ Dt—2)

(42
_(x+ 1)

Cx-4)
iv)x # 1 4
27

_(2x+ DRl

T (- 4+l
_ @+ DExt1)

(x —4)(2x + 1)

_ 2x+ 1)
C(x—4)

2 1 — 4
B yes: er 3%2 :

(x + )(x +2) (x+4)(x +2)

15. yes;
S G F D(x +3)

50x + 73
-~ 10x — 400

50x 73
-__+_.

(x +4)(x + 3)

16. a) lim —
X 00 x

221 2 10x 400

2-14

=0
lim f(x) = 0

X

. 4x° — 100
b) hn}<5x34*87x +~28>

4¢ 100
Y 8
M 5e 87x 28
R R
4-0
5-0-0
_4
5

4
limg(x) =<

ol ( —7x* + 3x )
2\ 200x + 9999

—7x? 3x

Z 7

= lim| ———
Rabs 200x, 9999

x? x?

=740
T 0+0

-7
0

li_rgch(x) = —»
=2(1 + £ + 2t(2)(1 + ) (21)
17. a) i
~2(1+ 22 + 1) + 82(1 + )
(1+#)*
-2 — 4P - 2¢ + 82 + &
(1 +7)°
6+ 4r -2
o a+ A
23 +28 -1
T a+A)
203 +3F - 17 - 1)
B 1+ 7#)*
2P+ D) 1P+ 1))
- (1+72)*
232 - DI+
S TP+ 1)’

= w no restrictions
(1+7£)7°°
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b) 225+ D@)Gx = 2)' - (2x + 1P(3)(Gx = 27
(3x — 2)°
_ (8x + 4)(3x ~ 20— (42% + dx + 13(3)(3x ~ 2)?
(3x — 2)®
_ (8r+4)(3x — 2)° — (128 + 12x + 3)(3x — 2)°
(3x - 2)°
_ (B +4)(3x — 2)° — (12 + 6x + 6x + 3)(3x — 2)?
(Bx —2)®
_ (8x+4)(3x - 2y ~[6x(2x + 1) + 3(2x + 1)}(3x ~ 2)?

(3x - 2)°
_ (Bx+ 4)(3x — 2 = (6x +3) + (2x + 1)(3x — 2%
3x —2)°
_ Br—2)%(8x + 4)(3x = 2) = (6x + 3)(2x + 1)]
Br—2)(3x - 2)*
(247 —4x — 8) — (1247 + 12x + 3)
(3x —2)*
12x* — 16x — 11
(3x — 2)*
12x* — 22x + 6x — 11
(3x — 2)*

_ 2x(6x — 11) + 1(6x — 11)
- (3x — 2)?
_(2x + 1)(6x — 11)

(3x —2)*

?22
x # =
3

2{x — 2)(x + 3)
(x —=2)(x + 3)

1. For example, y =

MY

1
2. For example, y = 2
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FARY
3
}3
; /2 ;
. 4_/ X
S350 1334
3. For example 2 +
. For exe LY = e
pie. y x{(x — 2x)
Fy
,8.
6
4
S A R
4
6
8
&

(x + 1)(x - 5)

(x +4)

©) (x +4)

_ G T—8

2(x — 5)
—+4)

+4)

2—3)

2
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_(x+1
2
x+4#0andx ~5#0
x# —4,5
x° 6x + 3
d)2x+1>< Sx
:x(x) XBM
2x—+1 x(5)
_»
5
2x+1# 0andSx # 0

2x — 14 # 0

x #7

x(x —6)  (x—6)
(x+2)(x - 7) (x+2)
a8 T

(X(;*\)?-)(X”ﬂ 8
S (x-T)

)

x+2#0andx —7#0andx — 6 #0

x#F ~2,6,7
d)xz—-l_:_x—i-l
x—2 12 - 6x
-1 12 —6x
= X
x — 2 x+1

_ (- DEY | -6

2 @ =1

2-16

= —6(x — 1)
x—2#0andx+1+#0
x#—12
(x + 1) (x = 1)
3'a)x2+2x—-3xx2+4x+3
_ G e eDE - 1)
(x +3)—L  (x+3I)HT+L
__(x+1)(x~1)
T (x +3)(x +3)
_(x—1)
C(x +3)?
x+3#0andx —1#0andx +1%#0
x# -3 -1,1
b 2x+10 x*—25
)xz-—4x+4' x—2
2x + 10 x =2
=3 X =3
x> —4x+4 x*-25
2t—+-5) « X2
(x = 2yr—2)  (x = 5xr+3)
2

T x-2)(x-5)
x—2+#0andx —5#0andx+5#0
x# —-52,5
2?21
. X —
4. a) 7 .
:x(Zx)X‘K(S)
X X
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_ X

=3

x#0andy # 0
3a*b®  9a°b

Dop T Tag

_3a%® 1447

T 2ab? x _9;‘%

_ 24°p?

- 184%°

_ &r¥h3(7a)

- bi(3)

_Ja

-

3
a#0andb #0

2(x + 1) x—1
AT X T D)
*2M>< x—1
3 6Tr—1)
_2(x-1)

18
2 - 1)
T 209)
_(x—-1)
9
x+1#0
x # —1

3a—6 a-—2
b)a+2'a+2
3a—6_ a+2

X
a+2 a—2
~3®\~2;XD\+\2
a2 T a—2

=3
a+2+#0anda—-2+#0
a#* —2,2

2(x - 2) x*
© 9x3 2 - X
_26—2) ()

3(3) —1r—2)
&

3

x—2%#0andx # 0

X#—OZ

d) 3(m+ 4 S5(m+ 4)
dm+1  Tm+ 14

__3(m+4~)2>< Tm + 14
2m + 1 S(m + 4)
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_3(m+4)MX7(m+2)
- 2m + 1 Str—+4)
_21(m + 4)(m + 2)
T 52m+ 1)
2Zm+1#0andm+4#0and7m + 14 # 0
1
m # > 2, —4
6. 2) (x + )(x : 3) % 2(x + 2)
(x +2)° (x = 3)(x +3)
A=) 22
(X+2)M 3 (x + 3)
. 2(x+1
S (x +2)(x +3)
x+2#0andx -3 #0andx +3# 0
x# —3,-2,3

2(n* = Tn +12) 5(n—4)
b) R-n—-6  n’-4
__2(n~7n+12)x n*—4
. nt-n-6 5(n — 4)

_ 24— Tre2)(n — 2)

3 Str—4)
_2(n-2)
R
n+2+#0andn —~2+# 0andn —~ 3 # 0and
n—4%0
n+ —-2,2,3,4
2x2~x~1><6x2~5x+1
C)xz~~)c—-6 8x* — 14x + 5
2x2~2x+1x~1><6x2—3x-2x+1
(x+2)(x - 3) 8x* —10x — 4x + 5
C2x(x—- 1)+ 1(1x = 1)
 (x+2)(x - 3)

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

== L(x - 1) « Bx-1)2x - 1)
o (x+2)(x = 3) T x—+1)(4x + 5)
_G-DG-DEx - 1)
C (x +2)(x — 3)(4x + 5)
x+2%0andx -3 #0and2x + 1 # 0 and
dx +5#0

1 5

2 g7

92 —4 9%+ 12y +4

4y—-17' 18 — 6y

:9y2~4x 18 — 6y
4y — 127 9y + 12y + 4

x# ~2, -

d)
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_ Gy -2)@y +2)
4(y = 3)

_ By -2)By+12)
4(y = 3)

—6(y —3)
3y(3y +2) + 2(3y + 2)

_ Gy =2 Gr+2) | 6
4—3) Byr—+203y +2)

_ =303y —-2)

23y +2)

y=3#0and3y +2#0

—6(y — 3)
9y? + 6y + 6y + 4

2
#3,-=
y# 3,3

" )x~5xy+4y x4+ 2xy + y?
X2+ 3xy — 28y? Xt —y?
_ )t | T (x + )
Tt ) st
Xty
~x+7y
x+7y#0andx +y #0andx —y # Oand
x—4y # 0
x#* =Ty, =y, vy, 4y
b 2a° — 12ab + 180>  4a* — 12ab
)" " Tab 1 1067 T @ — 7ab + 1007
24> = 12ab + 18b* _ d* — Tab + 10b°

a* — Tab + 10b* 4a®> — 12ab
_ 2(a® — 6ab + 9b?) » (a — 5b)(a — 2b)
(a — 5b)(a — 2b) 4a(a — 3b)
_2(a- 3b)(w\31;) (o—Sb)7—2k)
MM 4atae—3b)
_ (a—3b)
2a

a—5b+#0anda — 2b # 0 and
4g # O0anda — 3b #0

a # 0,2b,3b, 5b
0 10x* + 3xy — y? . 6x* + 3xy

9x? — y* 12x + 4y
_ 10x* + 3xy — y* _ 12x + 4y
- 9x? — y? 6x* + 3xy
_ 10x* + 5xy — 2xy — y* _ 4(3x + y)
B+ y)Bx—y) 3x(2x + y)
U x(2x 4+ y) —y(2x + y) 4(3x + y)
T Gxty)Bx—y) 3x(2x + y)

_(5x - V)M 48—

B+ (3x — y) 3x’(‘2x~+\}a)
_ 4(5x ~ y)

3x(3x — y)

2-18

3x + y # 0and 3x — y # O and 3x # 0 and

2x + y # 0
X # ~lv —--1—\; 0 l}
3T 2773
d) 15m? + mn — 2n? Tm* — 8mn + n*
2n — 14m 5m® + Tmn + 2n*
_ 15m?* + 6mn — 5mn — 2n?
B 2(n ~ Tm)

Tm? — Tmn — 1lmn + n®
5m* + 5mn + 2mn + 2n*
_3m(5Sm + 2n) — In(5m + 2n)
- 2(n — Tm)
Tm(m — n) — ln(m — n)
Sm(m + 1n) + 2n(m + n)
_ (B3m = 1n)(5m—+2n)
= 2tPm—an)
5 Lm—=a)(m — n)
"(‘57'n~+~2n)(m + n)
_ =(@Bm —=n)(m —n)
- 2(m + n)
Tm ~n+0and5m +2n #0andm + n # 0

1
m # —n, ——n, —n

775
x(2x — 1)? ;x2~4

X +x—6

T(2x—-1¢ T xX¥+2x-3 3x

:x2+x-6 )5(236—--1)‘7‘>< 3x

(2x -1 " X*+2x -3 x¥*-4

_ o) a1

TQX\J—)T;I‘*&L) T3x - 1)
X

a2

B 3x?

C(x = D(x +2)

2x —1#0andx +3 % O0andx — 1 # 0 and
x+2#0andx —2+#0and3x # 0

1

#-,-3,1,-2,2,0

X > s ’
1

9. Area = > X base X height

1 4x? 5x — 35
==X — X

2 x*— 16x + 63 x+3

l 4x? SM

2 (x- 9)‘{75\«1} x+3
_ 10x*
T (x = 9)(x +3)

x—9#0andx +3#0andx~7#0
x#9 -3,7
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10. Volume = mass + density
_p+1 pr—1
_3p+1 9t +6p + 1
_p+1 X9p?-+6p+1

Now, divide this result by the denominator:
m(m — 2n) _Am* = Tmn - 2n?
Bm + n)(m +n)  3m* + Tmn + 20°

m(m — 2n) 3m* + Tmn + 2n?

C3p+1 pr -1 C GmAn)m+n) 4m? - Tmn — 212
_p+1 9P +3p+3p+1 _ m(m — 2n)

C3p+1 (p—D(p+1) ~ (Bm+n)(m +n)

_p+1 _3pBp+1)+1(3p +1) 3m? + 6mn + lmn + 2n?

T 3p+1 p-Dp+1) 4m* — 8mn + lmn — 2n*

_ m(m —2n)
~ (Bm +n)(m + n)

L (Gp + )Bp+d)
P+l (- Do+l

_(Bp+1) 3m(m + 2n) + 1ln(m + 2n)

- (p - 1) dm(m — 2n) + 1n(m — 2n)

p—1#0andp+1#0and3p+1+#0 _ mm—2n) XM}(m-FZn)

p#1—1 1 Cm—~+w)(m + n)  (4m + 1n)Tmr—2n)
3 m(m + 2n)

11. If x = y, then Liz is dividing by zero.

12. a) Then you can simplify and cancel com-
mon factors.

b) Sometimes you cannot factor and you need
to take into account the factors you cancel

B (m + n)(4m + n)

m+n#+0anddm +n#0and3m +n # 0
andm — 2n #0and m — n # 0 and
m+2n#0and2m + 3n # 0

because they could make the denominator
equal to 0.
¢) Yes. Dividing is the same as multiplying

by the reciprocal.
13. First divide the numerator:
m? — mn m? — n?

6m* + 1lmn + 312 2m? — mn — 6n?

m?> — mn 2m? — mn — 6n*

©6m® + 11lmn + 312 m?* — n?
_ m{(m — n)
©6m® + 9mn + 2mn + 312
2m* — 4mn + 3mn — 6n?
(m —n)(m+ n)
_ m(m — n)
B 3m(2m + 3n) + n(2m + 3n)
y 2m(m = 2n) + 3n(m — 2n)
(m—n)(m+ n)
_ mlm——u)
-~ (Bm + n)(2m—+3n)
% rmr—+3n)(m — 2n)
Trmr—)(m + n)
_ m(m — 2n)
- (Bm + n)(m + n)

Nelson Functions 11 Solutions Manual

1 3
m+ —n, mzn, ~—3—n, 2n, n, —2n, ~§n

14. Let F; = Mercury’s force and
F, = Pluto’s force.
i,

Fi = —75

L (102.1r)2

m(2.2m

F, - 222
Find the number - at when multiplied by F1,
the forces will be equal.

« ( mym, ) _ m(2.2my)

(102.1r)? r?

_ my(2.2my,) L mymy

P ©(102.1r)?

_m(22my) (102177
r mym,

_ 22mymy 10 424417

r? mym,
= 229337

The force is 22 933.7 times greater between the

sun and Mercury than it is between the sun and
Pluto.
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1 s
La)=+>
A3ty

_1@) | 56)
3(4)  403)
4,15
12 12

_2x(2) N 6x(5)
5(2)  2(5)
4x  30x

= e o —
10 10

I

10

_17x

5

5 1 5(7x)

1(4)

4 ——
©) 4x* T8 4x*(7x)

3% 4
28 * 28x3
_35x+ 4
28%°

2853 # 0

x#0

6

X2

2
d);"}‘

7x(4)

3(2)  203)
10y 3y
6 6
Ty
6

5 7
©) 3x° - g

_5(5) (3
T 3x%(5)  5(3%Y)

_2s 2w
T 15¢°
25 = 21x°
o 15x°
15x* # 0
x#0
6 5
R
_60) 560
3xy(y)  ¥(3x)
_ by 15x
- 3xy? - 3xy?
6y — 15x
 3wy?
3xy* # 0
x,y # 0
3 7
S S
3(5x — 1) 7(x - 3)

T (x=3)(x—1) (5x —1)(x—3)
_30Gx - 1) —7(x - 3)

T (x=3)(5x - 1)
__1,5x~3—7x+21

T o (x—3)(5x - 1)

_ 8x + 18

C(x = 3)(5x - 1)
x—3#0and5x —1#0

£3,%
X '3

2 7
+ =
x+3 x -9
2 7

“r13 (x-3)(x+3)

b)
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2(x = 3) 7

TG ENG-3) G-I
2(x=-3) +7

~(x+3)(x~~3)
. 2x—-6+7
C(x +3)(x - 3)
_ 2x + 1
(x+3)(x~3)
x+3#0andx -3 #0
x# —3,3
5 9
c)x2-4x+3 X =2x+1
_ 5 9
(=3 -1 (x-D(x—-1)
_ 5(x-1)
S (x=3)(x-1)(x - 1)
9(x ~ 3)

(x=-3)x-D{x-1)
_5(x=1) = 9(x ~ 3)
S (x=3)(x -1 (x - 1)
5 =5-9x+ 27
=) -H@E-1)
_ ~4x + 22

x=-3)x—-1Dx-1)
x—1#0andx -3 #0
x#1,3

2 3
4. a) & -9 + x—3)
Substitute 5 for x.
2 N 3
(5*-9) (5-3)
2 3

2

5
2

-9
2 3
6 2
3(4)
_.|_ PRI S
2(4)
12

= 4 —
8 8
13
8
b) Simplify the original expression:
2 N 3
(¥ =9)  (x-3)
_ 2 N 3
S (x=3)(x+3)  (x-3)

2
1
1
8
1
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2 3(x +3)

T G- t3)  (x-3)x+3)

2+ 3(x+3)

T (x = 3)(x +3)

2+ 3x+9

m(x—3)(x+3)

_ 3x + 11
(x=3)(x +3)

x—3#0andx +3#0

x# 3, -3

3x + 11

¢) Substitute x = 5 into

3(5) + 11
(5-3)(5+3)
15+ 11
(2)(8)
26
T 16
_ B
-8
The answers to a) and ¢) are equal.
5.a) x + 3x_x
3 4 6
_2x(4) N 3x(3)  x(2)
3(4)  43)  6(2)
8 9 x
1212 12
&+ 9% — 2x
B 12

(x =3)(x +3)

_Isr
12
_sx
4
3,13
#2275t
_ 3310 N 1(57)  3(2r)
#(10)  22(52)  51(2F)
_ 30, 56 6r
10/ 104 10
30+ 52 -6
B 107

b)

106 # 0
t# 0
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3y 4yt 5y
_ 2x(20°)  X*(15y) 3(12)

T 3y(0y)  4(15y)  5'(12)
_4oxy’  15xy | 36

=507 60y 60y

_ 40xy® — 15x%y + 36

- 60y*

60y* # 0
y#0
HE+2 - m
m n

_n(n) + m(m)  m(mn)
~m(n)  n(m) 1(mn)
n?* + m* — m’n

mn
m#=0,n+0

7 2
6.a)am4~l——€;
T 2(a — 4)
C(a-4(a) ala-4)
_TJa+2(a—4)
~ a(a—4)
_Ta+2a -8
© a(a - 4)
9 -8
~a(a - 4)
a#0anda —4+#0
a+ 0,4

b)

+6
3x — 2

4 +6(3x-2)
x—-2 1(3x-2)

_44+6(3x-2)
T 1(3x - 2)
4+ 18~ 12
- 3x — 2
18 -8
T 3x -2
3x —2#0
L2
*73
5 N 7
c)x+4 x+3
5(x + 3) T(x + 4)

T A (x+3) x+3)(x+4)

2-22

5(x+3) +T7(x+4)
T (x+3)(x+4)

_ S5x+ 15+ 7x + 28
B (x+3)(x+4)

_ 12x + 43

T x+3)(x+4)
x+3#0andx +4#90

x# —3, -4

6 4
d)2n-3mn—5

6(n —5) 4(2n - 3)

T (@2n-3)(n-5 (2n=3)(n-75)
_6(n—5)-4(2n-3)
T (@2n-=-3)(n-5)
_6n — 30— 8n +12
(2n - 3)(n —=5)
_ ~2n — 18
2n - 3)(n —5)
2n—3#0andn —5+#0

3
#* =
n 2,5

Tx 3x

+
x+4 x-6
_ Tx(x —6) N 3x(x + 4)
T+ —-6) (x—6)(x+4)
_ 7x(x —6) +3x(x +4)
- (x +4)(x — &)

Tx2 — 42x + 3x* + 12x

(x +4)(x — 6)
_ 10x* — 30x
T (x+4)(x - 6)
x+4#0andx -6 %0
x # —4,6

7 4
D=6 im-15
_ 7(10x = 15)
T (2x — 6)(10x — 15)

4(2x — 6)

(10x — 15)(2x — 6)
_ 7(10x — 15) + 4(2x — 6)
T (2x — 6)(10x — 15)
_ 70x — 105 + 8x — 24
T (2x - 6)(10x — 15)
B 78x — 129
T (2x — 6)(10x — 15)
B 78x ~ 129
T 2(x — 3)5(2x - 3)

e)
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78— 129
10(x — 3)(2x - 3)
x—3#0and2x —3 # 0

3
- —
X 3,2

3 N 4
x+1 x*-3x-4
3 4
= +
x+1 (x+1)(x~-4)
3(x - 4) 4

7. a)

S D —4) (x+D(x-4)
_ 3(x—4)+4

S (x+ D (x—4)

_ 3x—12+4

m(x+1)(x—4)

_ 3x - 8

S+ D) (x —4)
x+1#0andx -~ 4#0

x# ~1,4

2t St
b)z—-4 £ - 16
2t 5t
t—4  (t+4)@-4)
2t(r + 4) St
(t=4)(+4) @E+H@E—-4)
_2(t+4) -5t
(-4 (1 +4)
28+ 85t
-4+ 4)

28 + 3t
(t=4)(+4)
t—4+#0andr+4#0
t# 4, —4

3 L5
Vi i—6 UT3)

3 3 . 5
S (+3)(—2)  (t+3)(1+3)
_ 3(t + 3)
S+ 3 +3)(r-2)

5(t —2)

(t = 2)(rt+ 3)(r + 3)
C3(t+3) +5(t-2)
o+ 3)(+3)(t-2)
X +9+5-10
O+ 3)(t+3)(-2)
_ 8r—1
C(t+3)(t-2)
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t+3#0andr—2#0

t#+ —3,2

d 4x 3x

)x2+6x+8 x* = 3x - 10

_ dx 3x

T (x+2)(x+4) (x+2)(x-5)

_ dx(x ~ 5)

C(x+2)(x + 4)(x — 5)
3x(x + 4)

(x+4)(x+2)(x—3)

_ 4x* — 20x

S (x+2)(x +4)(x - 5)
3x? + 12x

x+4H)E+2)(x—-3)
_4x* - 20x — (3x% + 12x)
S 2 (x+ A (x - 9)
_ x> — 32
C(x+2)(x +4)(x = 5)
x+2#0andx+4#0andx —5#0
x# —2,-4,5
x~1 x+7

.+.

e)x2-9 X -5 +6

_ x—1 x+7

S (x+3)(x-3) (x-3)(x-2)
(x-—D(x-2)

(x=2)(x +3)(x - 3)
(x+7)(x+3)
(x+3)(x —3)(x - 2)

. X =3x+2

C(x = 2)(x +3)(x - 3)

X2+ 10x + 21

(x+3)(x=3)(x-2)

_xX*=3x+ 2+ X2+ 10x + 21

 (x=2)(x +3)(x - 3)

_ 2x* 4+ Tx + 23

C(x = 2)(x +3)(x - 3)

x—2#0andx+3#0andx—3%#0

x#2,-3,3

£) 2t + 1 5t
20 — 14t 4+ 24  4° — 8~ 12
_ 2r+1 . St
2(F =Tt +12)  4(F2 — 2t — 3)
_ 2t + 1 + 5t
20-4)(t—3) 40+ -3)

_ 2+ 1D)(2)(r+ 1)
204 (- 3)(2)(r+ 1)
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(50)(r — 4)
4 -4+ D@ - 3)
B (2t + 1) (21 + 2)
204 (= 3) ()t + 1)

(52 — 201)
4t -H(+ 1) - 3)
B 42 + 61+ 2
20 -4 -3+ 1)
(57 — 201)

+4(1‘»—~4)(t+1)(z~~3)
42+ 61+ 2 + 57 = 20t
A — (e —-3)(t+ 1)
B 97 — 14+ 2
T4t -4 -3+ 1)
t—4+#0andt~3%#0andt+1+#0
r# 4,3 1

8.a)

5
4x2+7x+3m16x2+24x+9
B 3
T4t +4x +3x + 3
5

16+ 12x + 12x + 9
B 3
Cdx(Ix + 1) +3(x + 1)

5
T 4x(4x + 3) + 3(4x + 3)
3 5

T (4x +3)(Ix + 1) (4x + 3)(4x + 3)
B 3(4x + 3)
T (Ax +3)(4x +3)(x + 1)
S5(x + 1)
(x + 1) (4x + 3)(4x + 3)
B 12x + 9
C(4x +3)(4x +3)(x + 1)
5x+5
(x + 1)(4x + 3)(4x + 3)
_12x+9 - (5x +5)
T (4x +3)X(x + 1)
_ Tx + 4
T (4x +3)Hx + 1)
4x +3#0andx +1#0

<

D
X # 7 1
b a—1 a—2
)a2-8a+15 2a* ~ 9a — 5
a—1 a— 2

:(a—3)(a»~5)m2a2~103+1a-5

2-24

_ a—1 B a~—2
S (@-3)(a-5) 2a(a-5)+1(a-5)
a—1 a—2

" (a-3)(a-5 (a+1)(a-5)
_ (@a~1)(2a + 1)
T 2a+1)(a-3)(a-5)
B (a —2)(a—3)
(2a + 1)(a — 3)(a — 5)
_ 2¢° —a — 1
T (Qa+1)(a-3)(a-5)
a*~5a+6
(2a 4+ 1)(a —3)(a - 5)
m2a‘7‘-a-1-(a2-5a+6)
" (2a+1)(a-3)(a-5)
_ a*+ 4da — 7
" (2a+1)(a-3)(a=5)
20 +1+# 0anda ~-~3#*0anda—-5+#0

1
a# 2,3,5

3x + 2 2x — 5
O -1 v a1
_ 3x +2 2x =5
T (2x+1)(2x-1) 4P +2x+2x+1
_ 3x+2
T (2x+1)(2x - 1)

N 2x — 5

2x(2x + 1) + 1(2x + 1)
3x + 2 2x — 5

T 2x+ D) (2x -1 (2x+ 1)(2x + 1)
3 (Gx +2)(2x + 1)
T (x+ 1) (2x +1)(2x - 1)
(2x =5)(2x — 1)

(2x +1)(2x + 1)(2x — 1)
L Gx )2+ 1)+ (2x-5)(2x — 1)
B (2x + 1)(2x + 1) (2x — 1)
6P+ Tx + 24+ 4~ 12x + 5
T+ D)2 +1)(2x = 1)
_ 10x*> = 5x + 7
T (x+ D) (2x + 1) (2x - 1)
2x+1#0and2x — 1 # 0

L1
T T
2% 9y 2y
L) o X = - =
%-2) 3y 10x  3x
_ () % 3% 2y
3u(y)  x(5) 3x
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Sy 3x
_ 3x%(3x)  2y(5y)
S 5(Gr) 3x(5)
_9353 10y?
~15xy“15xy
9 — 10y?
B 15xy
x# 0andy # 0

x+1  2(x + 1)? 11
b)Zx"~6“7 2-x +x—2
::x+1>< 2~-x 4 11
2x—6 2(x+1)? x-2
=1 2-x 11

T2x-3) 24D x-2

B 2 - x L _u
4x+1H)(x—3) x-2
- 2-x)(x~-2)
4+ 1) (x ~2)(x — 3)
11(4) (x + 1) (x = 3)
@) (x+1)(x = 3)(x — 2)
_ 2x — 4 —x* + 2
S 4(x+ 1) (x — 2)(x — 3)

44(x* — 2x = 3)
@Hx+1DHx-3)(x~-2)
—x* +4x - 4

S 4(x+ 1) (x — 2)(x ~ 3)
44x* — 88x — 132
4 +1D)(x—-3)(x—-2)
—x? + 4x — 4 + 44x* — 88x — 132
4x+ )(x = 2)(x —- 3)
_ 43x* — 84x — 136
S 4x+ 1) (x ~2)(x ~ 3)

x+1#0andx —2+#0andx -3 #0

x# ~1,2,3
p+1 pP+p-—12
c)p2+2p*~35+p2-2p-24
pP—4p - 12
pt+2p—15
_ p+1 L T3
P+ -5 T+4Hp—8e)
L+ D—8)
(p + 57—
_ p+1 (p +2)
p+7Np-5 ((@P+5)
_ (p+Dp+3)
(p+7Np~-5@p+5)
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L D@D -5)
(p+5)(p+7)(p—5)

PP+ ep+ 5+ (pP+ 9+ 14)(p - 5)
(p+7)(p~5)p+5)
~p2+6p+5+p3+9p2-5p2—31p-70
(p+7)p~5)p+5)

_ p’+5p*—25p - 65
(p+7)(p~-35(p+5)
pt+7+#0andp —5#0andp +5#0
andp+4+#0andp ~6#0andp — 3 #0
p#-7,5 -5 -436
d5m-n dm® — dmn + n?
)2m+n 4m? — n?
_6m* — mn — n?
3m + 15n

_S5m-n  4m’— dmn + n?
C2m+n 4m? — n?

3m + 15n

6m* — mn — n*
_Sm-—n 4m? - 2mn - 2mn + n?
C2m+n (2m + n)(2m — n)

3(m + 5n)
6m* — 3mn + 2mn — n
_Sm-—n 2mQ2m —n) —n(2m — n)
C2m+n (2m + n)(2m — n)
3(m + 5n)

3m(2m — n) + n(2m — n)
_Sm-—n Cm—au)2m—an)
C2m+n 2m + H2rmr—a)

2

v 3(m + 5n)
(Bm + n)2Zm—un)
_Sm—n 3(m + 5n)
T o2m+n (2m + n)y(3m + n)
_Gm-n)(3m+n) 3m + 15n

2m+n)(Bm +n) (2m+ n)(3m + n)
_ 15m* + 2mn — n® = 3m — 15n
B 2m + n)(3m + n)
Zm+n#0and3m +n#0
and2m —n# Oandm + 5n # 0

1 1 1
m # *"“2"21, '-2~n, '“'gn, - 5n
3m+2 4dm+5
10. a) > + 5
_ (Bm + 2)(5) 4 (4m + 5)(2)
2(5) 5(2)
:15m+10+8m+10
10 10
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__15m+10+8m+10
B 10
_23m + 20
10
5 3

b) 2 4
50 3
T P(4x) 44X
203
T4y 4
_20x -3
R
4 # 0

x#0

2 3

y+1 y-—2
_2y-2) 3+
+DHy-2) -2 +1)
_ 2y — 4 3y +3
Y+DH-2) O-2)0+1D
_2y—4-(3y+3)

(y+ Dy -2
Ty =7

+Dy-2)
y+1#0andy —2#0
y# —1,2

2x 5

2 T3

*+x—-6 x*+2x -8
_ 2x N 5
T x4+ -2 (x4 (x—2)
_ 2x(x + 4)

T (x+3)(x —2)(x+4)
5(x + 3)
(x+3)(x+4)(x—2)

_ 2x% + 8x
T (x+3)(x - 2)(x+4)

N 5x + 15

(x+3)(x+4)(x—2)

2%+ 8x + (5x +15)
C(x+3)(x—2)(x +4)
_ 2x* + 13x + 15
T (x+3)(x —2)(x +4)
x+3#0andx ~2+#0andx +4 #0
x# ~3,2, —4
11. Increase s by 1 and decrease ¢ by 1,
1 1 1

+
R s+1 -1

)
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)] L I(s+1)
T+ D=1 (-D(s+1)

_ r—1+s+1
(s+1)(r—1)
_1_m t+s
R st—s+1t—~1
1 t+
Since — = 3

R st—s+t—-1
o st—s - 1
B I+ s
t+s#0
t# —s§
12. a) To find the difference, subtract the
second speed from the first:
2x  x + 100

3 2

_2x(2)  (x +100)(3)

- 3(2) 2(3)

_4x  3x 4300

6 6

_4x — (3x + 300)

- 6

_x— 300

6

b) To find out when the speeds are equal,
set the two equations equal to each other
and solve for x:

2x _x+ 100
3 2
2(2x) = 3(x + 100)
4x = 3x + 300
x = 300

When x = 300, the distances are equal.
Find each distance if x < 300, say x = 298.

2 2(298) 396 2
m— e = 1 o
3 3 3 - 95
+ +
x+100 _ 298 +100 _ 398 _ o
2 2 2
So, 0 = x < 300.

13. To find the decrease in sound intensity,
subtract the intensity when the car is further
away from the first intensity:

k
I, =—
1 d"
k
I po—
27 (d +x)?
‘[1 . I')

Chapter 2: Equivalent Algebraic Expressions




_k kK
& (d+ x)?
_ k(d +x)?
~dd + x)?
_ k(d* + 2dx + X%) k(d*)

T d(d +x)? (d + k)X (d?)
kd® + 2kdx + kx? kd®

T d(d + x)? (d + k)*(d%)
_ kd® + 2kdx + kx* — kd®

- d*(d + x)?

_ 2kdx + kx*

©d¥(d + x)?

&+ 0andd +x # 0

d+#0,—x

k(d?)
(d + x)*(d)

1 1
14. a) i) For example, 5 + -

4
_1@) 1
“20) 3

The denominator is 4.
1 1

ii) F le, — + —

ii) For example at3

_1¢) | 16)
T 3(4) 43)
_4. 3
1212

7

12

The denominator is 12 which is the product of
3 and 4.

iii) F 1 1 + 1

iii) For example, 17 e

_UO) 1)

T 4(6)  6(4)

_ 6 4

TR

_ 10

24

s

12

The denominator is 12, which is none of the
above.
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b) The LCD of two simplified rational functions
with different quadratic denominators by taking
the product of the two denominators.

For example ! + 1
T )
1(x +3) I{(x +2)

T o(x +2)(x +3)
. x+3+x+2
T (x +2)(x +3)
B 2% + 5

T (x+2)(x+3)

1
Is'a);mn—i—l

_1n+1) 1(n)
Thn+1) n(n+1)
n+1-—-n

n(n + 1)
1
Cn(n+1)

b) For example, 4, 12, 3
1 1

3012
_1) 1

T34) 12
4 1

1212

(x+3)(x+2)

i

i

i

B e L el S e N e SN
Sl

1
o]
a1
o
5
3
e,
o
U1
)
o
&~

7y s

i
K
!
|

I

ESIFS

il

Nl N A =
]
<
[§®)
o

W

16. a) Let x be the smaller of the two
consecutive even or odd numbers. Then x + 2
is the larger of the two.
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1+ 1 :x+(x+2)
x x+2 x(x +2)
2 +2
S ox(x +2)

(2x + 2)2 + (X* + 2x)?

=4x> + 8x + 4 + x* + 4 + 47
=x*+ 4 + 8x* + 8 + 4

= (x* + 2x + 2)?

So,x,x +2,andx* + 2x + 2are a
Pythagorean triple.

b) For example, choose 7 and 9 as the
consecutive odd integers. So,

1 1 16
— — oz e
7 9 63
16% + 63% = 4225
V4225 = 65

So, 16, 63, and 65 are triples.

p view, pp. 131-133

La)(7x> —2x + 1) + (9%* — 4x + 5)
- (4 +6x = 17)

=Tx*—2x+ 149" —4x+5

—4x* —6x + 7
=12x*—12x + 13
b) (7a* — 4ab + 9b*) — (—a* + 2ab + 6b*%)
=Ta* — 4ab + 9b* + a* — 2ab — 6b*
= 8 a* — 6ab + 3b*
2. For example, f(x) = x* + x; g(x) = 2x
fl0) = (0 +0=0
g(0) =2(0) =0
f(0) = g(0)
fy=Qay+1=2
g(1) =2(1) =2
f(1) = g(1)
3) Seeif A(n) = B(n) = C(n).
~(n+30)+ 2n+5)
=(7-n) — (32 - 2n)
=(n—260)~(n+4) +(n—-3)
~n—=30+2n+5
=T7~n-—32+2n
=p—-26-n-4+n-3
In—-25=1n-25=1n - 33
No, they are not triplets because their ages are
not equal.
b) Astrid and Beatrice are probably twins
because their ages are equal.
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¢) C(0) = (0 —26)— (0 +4)(0-3)

=-26—-4-3
= —33
When Cassandra was born, Ms. Flanagan was

33 years old.
4.a) —=3(7x — 5)(4x — 7)
= —3(28x* — 49x — 20x + 35)
—3(28x* — 69x + 35)
= —84x? + 207x — 105
b) —(y* =4y + 7)(3y* = Sy — 3)
= — (3y* = 5y° = 3y? — 12y° + 20y?
+ 12y + 21y* — 35y — 21)
= —(3y* — 17y* — 38y — 23y — 21)
= —3y* + 17y + 38y* + 23y + 21
¢)2(a + b)?
=2(a+ b)(a+ b)(a + b)
=2(a* + 2ab + b*)(a + b)
=2(a® + a’b + 2a°b + 2ab* + ab* + b*)
= 2(a® + 3a*b + 3ab* + b*)
= 2a° + 6a*b + 6ab* + 2b°
d) 3(x* — 2)*(2x — 3)*
=3(x* = 2)(x* = 2)(2x — 3)(2x — 3)
=3(x* — 4x? + 4)(4x* — 12x + 9)
= 3(4x® — 12x° + 9x* — 16x* + 48%* — 3647
+ 16x* — 48x + 36)
= 3(4x® — 12x° — Tx* + 48%°
— 20x* — 48x + 36)
= 12x% — 36x° — 21x* + 144x°
- 60x> — 144x + 08

5.v= @)ﬂr + x)*(h + 2x)

i

V= G)w(r + x)(r + x)(h + 2x)
V= (%)w(rz + 2rx + x*)(h + 2x)

V= G)w(hrz + 2hrx + hx*

+ 2% + 4r® + 2X°)
6.2) (2x' — 3x* — 6) + (6x* — X* + 4x* + 5)
=8&* -+ 1 -1
b) (x* — 4)(2x* + 5x — 2)
=% +5x° - 2x* —~ 8x* —20x + 8
=2x*+ 5x° — 106 — 20x + 8
¢) =Tx(x*+ x — 1) = 3x(2x* — 5x + 6)
= T = 7x* + Tx — 6x° + 15x* — 18x
= —13x" + 8% — 11x
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d) —2x*(3x* — Tx + 2) = (58 + 2x — 8)

= —6x" + 14x* — 4% — 55 — 2x* + &¢°

= —5x% — 6x° — 2" + 22x° — 452

e) — 2x[5x — (2x — 7)] + 6x[3x — (1 + 2x)]

= —2x[3x + 7] + 6x[x — 1]

= —6x° — 14x + 6x% — 6x

= —20x

£) (x + 2%(x — 1) = (x — 4)(x + 4)?

=(x+2)(x+2)(x - 1)(x—-1)
—x—4Hx -+ +4)

=P+ +4HEE-2x+1)
= (& = 8x + 16)(x* + 8x + 16)

= (=20 2+ 47 - 8P+ 4x + 4P
+ 4x* — 8x + 4)
— (x* + 8 + 16x% — 8x° — 64x* — 128x
+ 16x* + 128x + 256)

= (x* + 2x* = 3x* — 4x + 4)
~ (x* = 32%% + 256)

=2x° 4+ 29x% — 4x — 252

g) (x* + 5x — 3)?

= (x¥ + 5x = 3)(x* + 5x - 3)

=x*" +5x% — 3x% + 5x° + 25x% — 15x
-3x* - 15x + 9

=x'+ 100 + 19x% — 30x + 9

7. a) 12m*n® + 18m°n?

= 6m’n*(2n + 3m)

b) x* — 9x + 20

=(x=5)(x~4)

¢) 3x* + 24x + 45

= 3(x* + 8x + 15)

=3(x+3)(x +5)

d) 50x* — 72

= 2(25x* — 36)

= 2(5x + 6)(5x — 6)

e)9x? — 6x + 1

=9x" —3x - 3x + 1

=3x(3x —1) - 1(3x - 1)

= B3x—-1)3x - 1)

= (3x — 1)

£)10a®> + a — 3

=104’ + 6a — 5a ~ 3

= 2a(5a + 3) — 1(5a + 3)

= (2a — 1)(5a + 3)

8. a) 2x%* — 6x°y° + 8x%y

=2x%y(y* — 3%y + 4x)

b) 2x(x + 4) + 3(x + 4)

= (2x +3)(x + 4)

Ox’~3x —10 = (x + 2)(x — 5)
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d) 15x° — 53x + 42
= 15x% — 35x — 18x + 42
=5x(3x —7) - 6(3x — 7)
=5x-6)(3x —~7)
e)a* — 16
= (a® + 4)(a* — 4)
f) (m — n)> — 2m + 3n)?
= (m—n)(m—n)~ (2m + 3n)(2m + 3n)
= (m* = 2mn + n®) — (4m* + 12mn + 9n?)
= —3m? — 14mn — 8n®
~(3m? + 14mn + 8n°)
~(3m? + 12mn + 2mn + 8n%)
= (Bm(m + 4n) + 2n(m + 4n))
= —(3m + 2n)(m + 4n)
10a’b + 15bc?
i —
>Sh(—2a* — 3¢%)
>5h
= —24° — 3¢?
~5b #0
b#0
b 30x%y° — 20x%2% + 50x2
) 10x°
123y - 222 4 5)
- 162
=3y - 2245
10x* # 0
x#0
0 Xy — Xyz
xy
_x(1 ~z)
Xy
=1-¢z
x#0andy # 0
16nmr — 24mnp + 40kmn

o

i

N

d)
8mn
_ 8mnu(2r — 3p + 5k)
B Srmn
= 2r — 3p + 5k
m# 0andn # 0
10. a) 8xy* + 12x%y — ”6;{
YT 0
_ 5 5 2 (3x%)
8xy” + 12x7y ()

2
:&f+1hzm%§
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1(y) 1(y) y

_ 8xy® 4 120 - 3
- y
x#0andy # 0

Ta — 14b
b) 2(a ~ 2b)
_ Tto—2h)
T 2ta—2h)

7

2
a-—2b+#0
a#+2b
m+3
m? + 10m + 21
_ m+ 3
T (m+T7)(m + 3)
_ =3
C (m 4 Tm+3)
1
C(m+7)
m+7+0andm+3+#0
m#* ~7,-3
4x* — 4x — 3
d) 4x* -9
4P+ 2x —6x =3
T (20 +3)(2x - 3)
_2x(2x+1)--3(2x+1)

c)

8 (y) N 12X%y(y)  3x*

(2x + 3)(2x — 3)
_E+3(2x t 1)

T r+3)(2x - 3)
(2x+1)

T (- 3)

2x +3#0and2x - 3 # 0

xaﬁméé
2°2

3x% - 21x
Tx* — 28x + 21
o x(x-7)
C7(x* - 4x + 3)
_ 3x(x = 7)
T 7(x - 3)(x - 1)
o x(x-7)
S 7(x = 3)(x=1)
x—3#0andx —1#0
x # 3,1

e)

2-30

3x? — 2xy — y*
3x% + dxy + y?
3 =3xy txy — Y
C3x2 4 3xy +xy + )
_ G-y tyx—y)
3x(x +y) + y(x +y)
_Bx+y)x—y)
(3x + y)(x +y)

f)

_Brtx —y)
Gr39(x +y)
_ -y
(x +y)
3x+y#0andx +y #0
x—vf*%y,*y

11. Perhaps, but probably not. for example,

x+1 d x+2 vl
P an P are not equivalent.
6x 2y

12. a) 8 X i
_ @) 30)
2x(4) X
b4
2
x#0andy #0
10m*>  6mn
b) 3n ~ 20m?
_10m? « 3n(2)(m)
© 3n 10m*(2)
0 SatRY(m)
= X
Su (2
= m
3n # 0 and 20m* # 0
n#0andm # 0

5bc  10b
2ab  10b
E i
Sbe  6ac
_2a(b)  SR(2)
Sh(c)  2a(3c)
b 2
f . S
c 3¢
_2b
3c?

a#0,b#0,c#0
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S 3p
8pq 12
_Sp 12
8pq  3p
S(p)_ 49(3)
49(2p)  3(p)
Sty 23
24;4(2?) Ryl

"2

p#0andg # 0

x? x . (3x)?
13.a) — X — =

2) 2xy 2% xy?
2

x* x Xy
= X = X
2xy 2% (3x)?
XX xXxy
 2xy X 2)7 X 922
Xy
- 36x%y°
_ ()
X’y*(36y)
R0
x42(36y)
x

:-:—))-—6—-;
x#0andy # 0
X’ —dx -5 x—35

X —=5%+6
b) — 3
x -1 x°— 4

X —4x -5

T+ 3+ 2
X+ 3x+2

-1 x> -4 x -5
_G-HE -2 x4 D(x-5)
S x+ D -1 (x+2)(x - 2)
><(x+2)()c+1)

x=35
_ G392 )
L - 1) +tr—2)
XM(erl)

3
_(x=3)x+ 1)
o (x-1)
x+1#0andx~1#0andx+2#0
andx -2 #0andx ~5#0
x#* —-1,1,-2,2,5
1-x* 1-y y¥ -y
c)1+y x+x X
1—x 1-3° x*
= X X
1+y x + x? y3—y

Nelson Functions 11 Solutions Manual

_1+01-x)  (1+y(d-y

1+y x(1 + x)
x(x)
y(? - 1)
_ 00 -0 (+)0-y)
1+y x(1 + x)
x(x)

yy+ Dy - 1)
_ T -0 | —Teeat—)
T X(H—+x)
N x(x)
yy + Ho—L
_x(1 = x)

y(y +1)
x#0and1l+y#0andl +x#0
andy #0andy — 1 #0
x#0,—landy #0,1, -1

d) Xt —y? 4x2+8xy+3y2+2x+3y
4x* — y? Xty 2x —y
_ xt—y? 4x* + 8xy + 3y? 2x — y
4x? — y? x+ty 2x + 3y
_ Gt nGE -y
(2x + y)(2x - y)
X4x2+6xy+2xy+3y2 2x —y
x+y 2x + 3y

Gty -y
(2x + y)(2x — y)
2x(2x +3y) + v(2x + 3y)  2x —y
X X
X + 2x + 3y
_ Gy -y
(2x + y)(2x — y)

X(2x+y)(2x+3y)x 2x — y
x+y 2x + 3y
_ O —y)
) (22—
XMMX Zr—y
T+ 23y
=x-—y
x+y#0and2x +y # 0and2x — y # 0 and
2x+3y#0
1 1 3
x # Y, ‘Ey’g}h 0‘2“.}}
4 2
14.a)§~§;
_403) 205

© 5x(3)  3x(5)
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_ 1z 10
T 15x  15x
2
" 15x
x#0
5 2
D) T T r o1
Sxr-1)  2(x+1)

TGt Dr-1) (x-D(x+1)
:5(x—1)—2(x+1)

(x+1Dx-1)
#Sx—5—2x~2
T o(x+ D 1)
_ 3x ~7
T+ DE-1)
x+1#0andx~-1+#0
x# 1,1
1 1
O a4 Pix-12
_ 1 . 1
T+ 4 (x -1 (x+4)(x—3)
_ 1(x = 3)
(x + 4)(x — 1)(x — 3)
1(x = 1)

(x + 4H)(x - 1)(x = 3)
=3+ x—-1)
e+ 4y (x - 1D)(x - 3)

_ 2x — 4
T (x +4)(x = D(x - 3)
2(x = 2)

Tt Hx - D -3)
x+4#0andx—1#0andx —-3#0

x# —4,1,3

1 1
D556 £-9
B 1 _ 1
T (x=3)(x—-2) (x+3)(x-3)
_ 1(x + 3)
T (x = 3)(x = 2)(x +3)

1(x = 2)

(x +3)(x = 3)(x - 2)
. x+3-(x-2)
T (x = 3)(x = 2)(x +3)
5
(x = 3)(x = 2)(x + 3)
x—3#0andx —2#0andx +3#0
x#3,2 -3
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1 7 4

15. a);.; 32 + ]
1) 7(2x) . 4(6)
2x(3x%)  3x*(2x)  xX'(6)

3¢l 2
B A
_ 3x? — 14x + 24
B 6x>
6x° # 0
x#0
3x dx
b) x+2 * x =6
3x(x — 6) 4x(x + 2)

T x+2)x-6)  (x—6)(x +2)
O 3x(x —6) +4x(x +2)
- (x +2)(x — 6)
_3x2*18x+4x2+8x
T (x+2)(x —6)
_ 7x* — 10x
T (x +2)(x = 6)
x+2#0andx - 6#F0
x#* —2,6
6x 3x
X=5x+6 xX+x-12
_ 6x 3x
(x=-3)(x-2) (x+4)(x-3)
_ 6x(x + 4)
(x =3)(x = 2)(x + 4)
3x(x = 2)
(x+ H(x~2)(x—3)
_bx(x +4) - 3x(x —2)
T o(x = 3)(x — 2)(x + 4)
_6x2+24X*3x2+6x
C(x = 3)(x = 2)(x + 4)
B 3x? + 30x
T o(x = 3)(x = 2)(x + 4)
x—3#0andx —2#0andx +4#0
x#3,2,—4
2(x — 2)* 3x + 15
d))cz+6x+5><(Z—Jc)2
_2()c~2)(x—2)>< 3x + 15
T+ +D T 2=-x)2-x)
QZ(x—Z)(x~2)X 3x + 15
T xS+ T —(x-2) - (x—2)
22 3G
TS+ 1) T2

)
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6
Tx+1
x+5#0andx+1#0andx ~2+#0
x#+ -5 -1,2

(x =2y  (x=2y)(x +3y)
€)=+ 2

Xty (x +y)

_ (x =2y (x +y)
B ¥ - y? (x = 2y)(x + 3y)
_ =) -2y () (x+y)

(x=y)x+y)  (x=2y)(x+3y)
T2 - 2y) T (x 4 y)

(x = y)x+39  —20(x + 3y)
_ =2 (x +y)

(x = y)(x + 3y)
x—y#0andx +y# 0and x — 2y # 0 and
x+3y#0
x # =y, y,2y, ~3y

-5 3b
ﬂbt—%—nﬁ b*> + b — 30

b* + 8b + 12
X——.——.._..___.._.__.

b+3
B 2b—5 3b
T (b+3)b-35) (b+6)b-5)

L (b+6)(b+2)

b+3
B 2b -5 N 3b
S (b+3)(b -5 Tb6)(b-5

 TH8)(b + 2)

b+3
B 2b ~ 5 3b(b + 2)
C(b+3)(b=5) (b-5)b+3)
_(2b—5) +3b(b + 2)
(b =5)(b+23)
_ (2b = 5) + 3b* + 6b
(b= 5)(b+3)
3 +8 -5
(b= 5)(b+ 3)
b—5#0andb+3#0andb +6 # 0
b#5 -3 —6

16. O.ZS(iQ> + 0.?5(-62) = 0.50
X 2x

10 45
- + P 0.50
10(2) 45
—— — = (}§
x(2) 2x 0.50
20 45
— + — = (.50
2x  2x >
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65

o 0.50
65 = 0.50(2x)
65 =x
24 3
17‘a)ﬁ3‘“3ﬂ2+2}’l "n
_ 24 % n
-3 +2n 3
24 n
el X._
n(n*=3n+2)" 3
24 n
= X
nin—2)y(n-1) 3
_ 24 X
T m(n-2)(n-1)" 3
_ 8
(n—=2)(n-1)
8

TR 3n+t2
n—2%0andn -1+ 0andn # 0
n#2,1,0

Di)n=>5
B 6
C5-2)(5-1)
6
(3)(4)
_6
12
_1
T2
ii)n =4
B 6
4 -2)4-1)
6
(2)(3)
_6
"6
=1

La)(—xX*+2x+7)+ (2= 7x - 7)
=X+ 2+ T+ 22T~ 7

=x* - 5x
b) 2m? — mn + 4n?) — (5m* ~ n?) +
(7m?* — 2mn)

=2m? — mn + 4n® — Sm® + n?
+ Tm? — 2mn
= 4m* — 3mn + 50
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2.a)2(12a — 5)(3a — 7)
= 2(36a*> — 84a — 15a + 35)
= 2(36a*> — 99a + 35)
= 724" ~ 198a + 70
b) (2x% ~ 3xy*)(4xy* + 5x%y)
= 8x%y° + 10xHy? — 12x%* — 15x%)°
= —~7%? + 10xhy? — 12x%*
¢) (4x — D)(5x +2)(x = 3)
= (20x* + 8 — 5x — 2)(x — 3)
= (20x* + 3x — 2)(x = 3)
=20x° — 60x? +3x* —9x ~2x + 6
=20x° — S7x* — 1lx + 6
d) (3p* +p -2y
= (3p> +p —2)(3p +p - 2)
= 9p* + 3p> — 6p> + 3p* + p?
- 2p—6p*—2p +4
=9p* + 6p° — 11p* — 4p + 4
L.f(x)=9x*+ 4
g(x) = 3x —ay’
g(x) = (3x — a)(3x — a)
g(x) = 9x> — 3xa — 3xa + &’
g(x) = 9x* — 6xa + da*
Ox* — 6xa + a* #9x* + 4
flx) # g(x)
No, they will never be equal.
4) a) If one day is (2n + 1)*is day n, then day
n+1is 2(n+ 1)+ 1) or
(2n + 3)*. So you need to find the difference
between the days.
= (2n+3° - 2n+ 1)
= (2n + 3)(2n + 3)(2n + 3)
- C2n+ )2+ 1DH(2n+ 1)
= (4n* + 12n + 9)(2n + 3)
— (4n* +4n + 1)(2n + 1)
= (8n® + 121 + 24n* + 36n + 18n + 27)
— (873 + 4n* + 8n* + 4n + 2n + 1)
= (8n® + 36n° + 54n + 27)
— (8n% + 120" + 6n + 1)
= 24n® + 48n + 26
b)yn =26
(2(6) + 1)°
=13
= 2197
n=2>
(2(5) +1)°
=11°
= 1331
The difference is 2197 — 1331 = 866.
5.a)3m(m — 1) +2m(1 — m)
=3m(m —1) - 2m(m — 1)
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= (3m ~ 2m)(m — 1)

=m(m—1)
b)x* — 27x + 72
= (x = 3)(x — 24)

) 15x% — Txy — 2?
= 15x% — 10xy + 3xy — 2y*
= 5x(3x — 2y) + y(3x — 2y)
= (5x + y)(3x — 2y)
d) (2x —y + 1) = (x —y = 2)
To factor this, use the difference of two squares.
=[x -y+1) - (x-y~-2)]
[(2x—y+ 1)+ (x—y~2)]
=(x+3)Bx—-2y—-1)
e)Sxy —10x — 3y + 6
=5x(y—2) -3y —2)
= (5x = 3)(y — 2)
Hp?—m?*+6m—9
=p?>— (m* — 6m + 9)
=p’ = (m—=3)(m —3)
= (p)* — (m = 3)°
=(p-=(m=3){p+ (m-23))
=(p-m+3)(p+tm-3)
6.y=x—4x>—x+4
y=(x—4x*) —x+4
y=x(x—4) - 1(x—4)
y==1(x—4)
¥-1=0
=1
Ve =V1
x = *+1
x—4=0
x=4
4a°b  6a*b
7 557 7 35
_ 4a’°b  35ab
~ 5ab® " 6a*h
_ 4(d’b) _ 35(ab)
~ ab(5b%) " (ab)ba
_ 4twhy 35wy
wh(5b) T TwRhyo
_ 140
3007
14
3K
a#0andb # 0
x—2
b) X -x-12
_ x =12
T (x +3)(x—4)

X

2x — §
x2 = 4x + 4
2(x — 4)
(x =2)(x = 2)
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B 2 o 2—4)
(e 3?\@ T—2(x - 2)

C (x+3)(x - 2)
x—4#0andx +3#0andx —~2 #0
x#4,-3,2

5 L6
L P T

5 6
= +

(t+2)(t=9) t+2
B 5 6(r — 9)
S+ -9 (t+2)(-9)
5+ 6(t—9)
S+ 2)(t-9)
_ 5+6r—54
@+ 2) (- 9)
. 6t—49
(t+2)(t—9)

t+2#0andt —9 # 0
t#+ -2,9
d dx 3x
)6x2+13x+6 452 -9

4x 3x

6+ 9 +4x+6 (2 + 3)(2x — 3)
4x
 3x(2x + 3) + 2(2x + 3)
3x
©(2x + 3)(2x - 3)
_ dx 3x
T (Bx+2)(2x+3)  (2x +3)(2x - 3)
_ 4x(2x — 3)
(2 = 3)(3x + 2)(2x + 3)
3x(3x +2)
© (B3x +2)(2x + 3)(2x - 3)
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_ 4x(2x = 3) —3x(3x + 2)

©(2x = 3)(3x +2)(2x + 3)

(8 = 12x) — (9% + 6x)

C(2x = 3)(3x + 2)(2x + 3)

3 —x* — 18x

- (2x = 3)(3x + 2)(2x + 3)

2x—=3#0and3x +2#0and2x +3 # 0
L3203

T Ty

8. Yes, as long as there were no restrictions

factored out.

9. If the three consecutive natural numbers are

x, x + 1, and x + 2, you want to show:
1 1 1 3x(x+2)+2
x x+1 x+2&x(x+1)(x+2)
l+ 1 N 1 I+ D(x+2)
x x+1 x+2‘x(x+1)(x+2)
Ix(x + 2)
x(x + 1)(x + 2)
Ix(x + 1)

x(x+ 1)(x +2)
D+ 2) +x(x+2) Fx(x+ 1)
- x(x + 1)(x +2)
X+ A2+ P+ 2+ Pty
- x(x + 1)(x + 2)
3P+ 6x +2
&x(x+1)(x+2)
3(x* 4+ 2x) +2
x(x + 1)(x +2)
C3x(x+2))+2
&x(x+1)(x+2)
So—1~+ L + !
x x+1 x+2
Yes, it is true.

C3(x(x+2)) +2
Cox(x + 1) (x +2)
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CHAPTER 3:
Quadratic Functions

NOTE: Answers are given to the same number of 3. The axis of symmetry of a parabola is the
decimal points as the numbers in each question.

1 ” fix) = —3x2 + 4x -1
a) f(1)=-3(1Y +4(1) -1

=-3+4-1
=0
b) f(—2) = =3(-2)" +4(-2) - 1
=-12-8-1
= -21
1 1\? 1
0 1(3)-=(5) +(3) -
T 33
=0
d) f(0) = —3(0)* + 4(0) - 1
= -1
e) f(k) = —3(k)*+4(k) -1
= -3k* + 4k — 1
f) f(~k)= -3(—k)y’+4(-k) -1
= —3k* — 4k — 1

2. To express the following quadratics .n stan-
dard form f(x) = ax* + bx + ¢, I will need to
do polynomial multiplication and simplify.
a) f(x) = (x = 3)(x +5)
=x-3x+5x - 15
=x*+2x - 15
b) f(x) = 2x{(x + 6)
=2x% + 12x
-3(x +2P+3
-3x+2)(x+2)+3
~3(xX*+2x+2x +4) +3
~3(x*+4x+4)+3
-3~ 12x - 12 +3
=3 - 12x -9
(x — 17
(x-DE-1)
=x"-x-x+1
=x-2x+1

©) f(x)

i

i

0

d) f(x)

i
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vertical line x = ¢, ¢ a fixed number, about
which the parabola is symmetric. The vertex of
a parabola is the point where the axis of sym-
metry intersects the parabola. The domain is the
set of x-values that I am able to consider, and
the range is the set of y-values that are “hit,”

or attained, by the function in question.

a) X
IR R
420 2 4

—~4

6

8

[ -1p
axis of symmetry: x = —3

vertex: (—3, —4)
domain: {x e R}, “all real numbers”
range: {y € Rly = —4}

b) 2
81 |
6_,
4._
2 -+
o] R T

axis of symmetry: x = 5

vertex: (5, 1)

domain: {x e R}, “all real numbers”

range: {y € Rly = 1}

4. For a quadratic in standard form

y = ax’ + bx + ¢, where a # 0, b, c are real
numbers, I can manipulate this equation so that
it’s easier to work with as follows (this is called
“completing the square”):

y=ax’* + bx + ¢

(22 5)
alx”+—=x +-—
a a
oo (B £ )
. a 2a a 2a




