21. Organize the information in a chart.

(b) —X(2X—5) — X(4 —X) = —2& + 5x — 12X + 3¢

Distance | Speed (km/h) Time (h) =x* - X
(km) (€) 23(x+3) +4(x—1) =2+ 6 + 4 — 4¢
Before a a X =6¢+ ¢
increase in X (d) —2X(¢ — 5x— 2) —X(2¢ —x — 4)
speed =23+ 10+ X —2¢ + X + 4
After a a X—C =43 +11¢ + &
increase in X—-C (€) —4(X — 3¢ + 1) +X(3¢ — % — 4)
speed = —4¢ + 123 — I+ 3¢ — 28 — &
If the increase in speedliskm/h, = —4¢ + 15¢ — 2¢ — &
a a_ () 233 -5+ 2) =2 + X —5)
x—c x P x#0c = 66— 10¢ + 4C — 26— 2 + 5¢

Multiply both sides of the equation by LGIX —c).

gang agd
X(x - C)DED_ X(x - C)D;D: bx(x- 9

ax- ax+ ac= bX - bcx

0=bx® - bex- ac
Using the quadratic formula,
« = bet b2 & - 4(B(- ag
2b

=28+ 6¢ - X' - 5¢ + 4¢°

3. (a) Degreeiis 2.
(b) Degreeiis 2.
(c) Degree is 3.
(d) Degreeiis 3.
(e) Degree is 4.
(f) Degree is 6.

4. (@) 4[2x— (3 —%)] + 3[3x— (4 +X)]

_bct VB +4abc = 4[X -3+ 5] + 3[3x— 4 X
- 2b =4[k - 3] + 3[X - 4]
X:bc+\s“b2c2+4abcorxzbc—\€b2c2+4abc — 344
2b 2b (b) 5[x— (2 + 3)] - 2[&— (X + 1)]

Reject the second root, since it will be negative

Epc< \ B2 ¢ +4 abc for positive a, b, E

= 5K — X — 3] — 2[& —x— 1]
5[-x —3] — 2[X — 1]

5 15_G+2
_be+VbE +4ac =-1k-13
O x= b (©) X[5x — (X = 8)] + A[3x— (4 —x)]

Practise, Apply, Solve 4.12, page 374

1. @) (C—X—-1)+ (3 +x+2)
= —X-1+3C+x+2
=4 -x+1
(b) (¢—x+5)+ (=E+x-23)
=X -X+5-x+x—-3
=2
(C) (-3¢ — X+ 2) + (3¢ —x - 5)
=3 -X+2+2x-x-5
=x*-X-3
(d) (=42 +1)— (& —2x+4)
=X - +1 -+ X-4
=X -5+ X-3
€) (=22 —7)— (X = +x2—4)
=X -_X-T-F+X-X+4
=x+x-3%-3
N C+X+X—aC—Xx+5)— (X =X+ X+ 4)
=X+ X+ 5+ + X - X -4
=X+ X+ - -K+ 1

=X[5x — X+ 8] + X[3x — 4 +X]
=x[2x + 8] + X[4x — 4]
=2+ &+ 8¢ — &
=10¢
(d) =X — (5 — )] — X[-2X — (X — 6)]
—X[X—-5+ X —x[-2Xx—X + 6]
—X[3x — 5] =x[-3x + 6]
-9 + 15¢ + 3¢ — &
—6¢ + X
(e) 2ala—2a(a—2)] + J[a + 4a(1 —a)]
= 2a[a— 2a% + 4a] + 3a]a + 4a— 47
= 2a[5a— 227 + 3a[ba— 44
=102 -4 + 152 — 128°
=16+ 2%°
(H aba-a(l — )] — 3ala—4da(a+ 1)]
= —a[5a—a+ 28] — 3a[a— 4a® — 44]
= —a[d4a + 2979 — 3a[-3a— 47
=’ - 2%+ %% + 123°
= 10° + 5a?

5. (@) X+2)6¢-x-2)=X-xX-X+2*-X—-4

(@) (-2¢+5=3) + €~ 60+ 1) - (-3~ X~ 4) TV
ToAA NI LI X4 (b) (L—X)0C =X+ 3 = =X + X=X+ = X
=28 +x+2 ="+ 2¢ - & + X

€ (C+1DR-X+5)=X-3C+5+x¥-X+5

2. (@) 3X(Xx—2) —&(x+ 1) =3¢ — 6x— 4 — & = -3+ 6C—X+5

=% - 1
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d) 2B+ -x)=6+X-2-33-x"+x
=6 -28-x+X°

(e) (¢ —3)6c -3¢+ x—1)
=X -+ - -3C+ -6+ 3
=X —-H - +8%-—6x+3

) (1 -X)(2 + X— 62+ 2¢—x)
=2+X-6C+ 28X -2 -+ -2 +X
=2+X-—6C - +6C—28+X

6. (@) Xx+3)x-1)-&k-5)k-2)
=X+ X -3 -7+ 10)
=+ X—-3-%+ 7x—10
=%-13

(b) 2(x+ 1)k —4) — 4k - 2)k + 2)

= 26 — X—4) — 4 — 4)
=2°—-6x—8-4°+16
=2 -&+8

(c) 32 X)(x—4) + k- 1f

=3(-8+&—x) + (}¥—X+1)

= 24+18-3+X-X+1
=-2¢ + 16x— 23
(d) 2(—2f — 4 — 1)(X + 5)
=2(9¢ - 1X+4) - 4(* + X-5)
=18 —24&+8—-8°— 1%+ 20
=104 — 36 + 28
(€) (D¢ —1F — (4 )2 = (&¢ — 42 + 1) — (16 — & + X
=AM - +1-16+&F X

=3¢ +43¢-15
() (5% - 2F — (2 —2)?

= X(25¢* — 20¢ + 4) — X(4 — 4% + X
=508 —40¢ + 8 — 1X + 12¢ - 3¢
= 438 — 28¢ — 4x

7. @) =K+ 3K+ 1)+ (X-1)K-2)
(- 1)+ 4+ 3) + (2 -5 + 2)
X+ + XX —IX—3+2—X+2
=+ —x—1
(b) (x—3)&+2)x+3) - (3 x)?
= K=3) +5x+6)—(9-&+X)
=X+ XX —1K-18 -9+ 8-
=+ X - X - 27
(c) (2a+7f(a—2)+26°—1)(4+3)
= (& + 28+ 49)a—2) + 2(4° + 3% — 4a— 3)
=4 -8 +28° -5 +4%9-98+ & + 62— % —6
=12° + 262 — 1 — 104
(d) (t—1)(Z—1)(3+4)— (LYt +4)
= - 1)(82+ 5t —4) — (1 — 2+ )t + 4)
S+ -4 - -F+4-(+4-22-G++ 4D
=B -P-A+4-C+2AX-Tt+4)
=@ -t?-A+4t-X+7t-4
=5F_F_-2
(e) 3(x—2) + 3¢ — (X —1)(X + 1Y
=3Kk—2)C+ 6x+9) — (X—1)(4C + 4x + 1)
=3+ O+ K- 22— 1X—18) — (123 + 12¢ + X
— 42— &-1)
=3+ 42— X—18) - (12 + & —x—1)
=+ 12X - K-54-1 - +x+1
=-9¢ + 4¢ - & - 53

Part 2: Functions

(f) (x—1F(x+ 3F — (x + 1f(x - 2f
SRC—X+1)C+ X+ 9) -+ X+ 1)K —4x+4)
=X+ - —IX— I+ X+ X+ 9 — K —4C

A+ -8+ X+ X — &+ 4)
X -2 - 1X+9 - K -2 -3+ I+ 4)
=X A -2 - 1X+9 X+ 23+ P —Ax—4
=6C+xX -1+ 5

8. (@) (¢—3x+5)— (3 ——7)
= -X+5-2%+5x+7
=3¢+ X+ 12
(b) X(2x— 3¢ — X(x— 4)
=X(4° — 12X+ 9) — % + &
=4¢ - 12¢ + X — ¢ + &
= 48— 148 + 17
(€) (1 x+x-x=xX)(1+X)
Sl X+ X=X+ X=X+ X=X =X
=1-2-X

9. (x+1f - (x+2)k—3) = ¢ + 2+ 1) - € —x— 6)
X+ X+1-X+x+6
(where Jake was incorrect)
X387
Use brackets around the second product of binomials to avoid
Jake’s error.

10. (a) (2a—3)@* - 222+a—1)
=2'— 4P+ 29228 -+ 6 -3A+3
=2*-7a°+8%2-m+3
(b) (" +3y—5)(3°-y+6)
=3y + 6 + 67— 37 + 18/~ 107 + 5~ 30
=3/ +5°— % +23-30

(€) (C—x+1P =) —-x+1)C-x+1)
=X+ -+ —x+X¥—x+1
=X -2+ AW -X+1

(d) (x—1F(x+3F=(¢—2x+ 1)+ 6x+9)
=X+ C+ W -2 - 12— 1K+ X+ X+ 9
=X+ 4 -2 - 1%+ 9

11.

Product of binomials — Product of a monomial and a trinomial
= (X+ 1)x—3) — X -4+ 2)

=X - X—-3-33+12¢ - &

=-3¢+13¢-&-3

The resulting polynomial has degree 3.

12. (a) @@+ 2a—- 17+ (@2 —2a+ 1}
—@+2a-1)@+2a-1)+@-2a+1)p>-2a+1)
=a'+ 22’ -a’+ 22+ 4 - 2a-a-2a+1+at-22°
+a’-2°+4a’-2a+a’-2a+1
=2°+8°-8&+2
(b) (a2 —ab+b?)?— (8% — 2ab + b?)?
This is a difference of squares.
= [(@—ab+b?) + (@ — 2ab+ bA)][(a®—ab + b?) — @ — 2ab
+b%)]
=@ —-ab+b?+a2—2ab+b?)(@®—ab+b*—a? + 2ab—b?)
= (222 — Zab+ 2?)(ab)
= 22°%h — 3%? + 2ab°
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13. Let the five consecutive integersXyex + 1,x + 2,x + 3,

X + 4, wherex is an integer.

(a) The square of the middle integerisH(2f =x* + 4x + 4.

The product of the first and fifth integersd + 4) =x* + 4x.
Sincex? + 4x + 4 is 4 more thar? + 4x, the square of the
middle integer is 4 more than the product of the first and fifth
integers.

(b) The product of the second and fourth integers is

(X+ 1)+ 3) =x° + 4x + 3.

Sincex? + 4x + 3 is 3 more thar? + 4x, the product of the
second and fourth integers is always 3 more than the product
of the first and fifth integers.

14. x+y+z=1and®+y +Z2=3
(x+y+2°=(x+y+2)(x+y+2)
2+ XY+ XZ+HYX+ Y +YZ+ 22X+ 2y + P
KHY + 2+ XY+ Xz+ 7
But(x+y+2?2=12
=1
andx®+y*+72=3
O01=3+Xy+2Xz+ 2z
1-3=2ky+xz+y2
-2 =2ky+xz+y2)
-1 =xy+xz+yz

15. (% — 4 + 8)@¢ + bx + ¢
=ax' + by + o — 4ax® — 40X — 4ex + 8ax + ox + &
zaX'+ (-4 + -+ 8+ (S—-4L)x+ &
If this is equal to 8' — 14¢ + 18¢ + 40k + 16 then,
comparing coefficients:

a=5 - ©

b-4=-14 -------—---- %)

c—4b+8=18 ----—--- N

8b — 4c =40 ------------ 0

8c =16 ------------------ |
From®,a=5
O,c=2

0, 80—4(2) =40

8= 48

b6

0a=5b=6,c=2

If 5x* + 18¢ + 16 = 14° — 40X,

5x* — 14¢ + 18¢ + 40x + 16 = 0, and using the above,
(C—4+8)(5E+6x+2)=0

SOX*—4x+8=0 or ¥+6x+2=0

Using the quadratic formula,

x?-4x+8=0

5x2 +6x+2=0

= —-6++/36- 40
10
_—6+-4
10
6+ 4i2
10
_ 62
© 10
x=-0.6+02,-06-02
O0x=2+23,2-2,-0.6+0.20r-0.6-0.R

16. x*— 1= k- 1)@ + bx+c)

RS =ax’ + bx¢ + cx—ax —bx—c

zad+ (b-ax+ (c—bx—-c

If this is the same a8 — 1, then comparing coefficients:
a=1

b-a=0
c-b=0
—<=-1

From this, we see that=1,b=a=1,c=1
Sox®-1=§k—-1K+x+1)
If x*=1,
xX-1=0
x—1+x+1)=0
x=1 orx¥+x+1=0
Using the quadratic formula,
(= T1xV1-4
2

-1+/-3
2

_-1+V3?
2

:—1iJ§i

2 2
The three roots are= 1, —0.50 + 0.87-0.50 — 0.8i7(to 2
decimal places).

Chapter 4, Review and Practice,
page 378

4+ 16— 32 1. The vertex form is the form in which the vertex coordinates
= are clearly visible and so is the maximum or minimum value

2 of the function.f(X) = a(x —h)? + k is in vertex form. The
- 4++/-16 vertex is atlf, K) and the maximum or minimum value of this
2 function isk. A quadratic function in standard fornf(x) =
A+ @ ad + bx + ¢ may be put into vertex form by completing the
= E— square. The third form for a quadratic function is factored
At d formf(x) =a(x —p)(x—Q).
=_= Examples: factored fornf(x) = 2k — 1)k + 4)
2 standard fornitx) = 3¢ — &+ 1
X=2+2i,2-12 vertex formi(x) = -2k — 3} + 4
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