Polynomial Oper ati_ans Lesson #4:

Multiplication of Polynomials - Part One

Three Important Products

Complete the followin, usmg the distributive property (FOIL).

i) (a+b) = (a+b)( b) ii) (a—-b)* = (a/lﬁ b)
_09, _\_2‘6

product of the two terms and squaring the last term.

2. The product of the sum and difference of the same two monomials results in the

difference of the squares of the monomials.

This important result will be considered in more detail in future lessons on factoring.

iii) (@a-b)(a+Db)
tab+H* —u%fb—ahm 03\?’50 —Gb1
“0R+20b+b? “0-Jabth® =07~ b*

Expand each of the following.

__ a) (x+7) b) (3x-1)*

() x+7) Q¢ "é))( iy
Xaﬂq)(‘l‘;fq 2-3x- |

d) 4-7x)(4+7x)

|0~

e) (5a+3b)(5a— 3b)

4202 =Ap°

Complete Assignment Question #1
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Class Ex.#2 || Expand —8( 10+3)(7 5)

H éé » 5(2"}“‘@“:1@ W 4p+30) Hapt é?P-}Ol}
5(2-12x-3x+18) - ~299p* 336p-13

5(Ax>~15x (D) ] loxap5x +90)

| Expand and simplify. P PN @Q S)((Dél "33
a) (x+ 5)c-5) - (£ + (3 +8) b) 9a+8)(da-9)~ (6 5)2

RACEs (XQ’LS’XJF&XHQ 30? ‘i’)lo*rlba%b'mﬂ‘
= X*-23S- m)@l'(é) - 602_@@,;5(0?@%9@_23

pemmmCT e

= X2-35-x*-lox 16
"Coocw) | GEaer

I
@ Expand and simplify .’ o

| a) 5xBx2-Tx+1)=(@x+3x)5x=8)  b) 42x=T)Bx+2) - 8(x—1)(3x—1)
| o

= = </ ®
- 152 =307 +5x- (A0°~ H5ux) |
O ) hishrubuie al

X>— 35X +SX~ ( 1Sx3~Hx?32x)
3 Hreoup e KRims (SIMP\“C&)
-2 +31X)
(@) Svorack
Given that, for every value of x, the polynomia@ + 50 can be written in the

\ form (xAgf*AB} determine the values of a and b. @XQ +—%C
0=\ b=a0 C-=

Complete Assignment Questions #2 - #7 ' )
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Assignment Q -S)oC

1. Expand and simplify where possible.

a) (x- 8) b) (x-9)(x+9)
d) (5x+2y) e) (3x~2)(3x+2)
g) 2p+7)? h) (4m + 3n)(4m — 3n)

j) (9 -5x%)9 +5x%) k) (6a—7b)(6a — 7b)

2. Expand and simplify where possible.
a) 24x-3)(3x-4) b) 7(5x—2)(6x +1)

d) 5(4x+1)? e) 6(8x—3y)(2x+y)

3. Expand and simplify where possible.

©) (3x-y)?

f) (2y+1)°

i) (5a-6b)?

1) 2a-72a*+7)

¢) —-3(a+8)2a+9

f) —4(a + 3b)(2a— 5h)

a) x=-3)x—-6)+(x+2)(x+T7) b) (x-5)(x+4)-(x+1)(x~-8)

0 x-3P%+@x+3?* d) (x-y)x—4y)—(x+y)(x~-Y)
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4. Expand and simplify where possible.
a) Bx—-1x—-3)—2x(x—1) b) (4x+1)(2x+3)—-(Bx-T7)(2x-35)

¢) (9x—1)(x—4)—Gx+1)3x—1) d) 8(5—3x)(2+5x) - 3(1 +x)>

e) 5(2x- 3)(2x +5)+3(x+7)x+2) f) 4(2p +39)*~(5p - q)(Tp + 11¢)

5. Expand and simplify where possible.
a) x+4%2+x+2?%  b) Ba-b)*-(2a+5b)? ¢ 3(y-172-202y-1)?

d) 9-2x-D(x +7) +(2x-5)(x-3) e) 3(1+3y)@d-y)—By-2)(3y-5)
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Use the following information to answer the next question .

A student provides the following expansions for four binomial products.
(x+32%=x2+9 Bx—y)(3x—y) =9x% - 6xy — y?

(2x +y)(2x - y) = 2x% — y? (5x + 7)2 = 25x2 + 35x + 49

Multiple

[@ilem6. How many of the student’s expansions are incorrect?
A. One
B. Two
C. Three
D. Four

OMURCERIN7.  Given that for every value of x, x> — 10x+39= (x—a)? +b,
Response then the value of b must be .

(Record your answer in the numerical response box from left to right)

Answer Key
1. a) x2-16x+64 b) x2-81" ¢) 9x%— 6xy+y?
d) 25x%+ 20xy + 4y? e) 9x2-4 f) 4y2—4y+1
g) 4p2+28p+49 h) 16m?—9n? i) 25a%—60ab +36b2
j) 81-25x* k) 36a%—84ab+49b% 1) 4a8-49
2. a) 24x2-50x+24 b) 210x%-49x- 14 c) —6a%-75a-216
d) 80x%+40x+5 e) 96x2 + 12xy — 18y2 f) —8a%—4ab +60b>
3. a) 2x2+32 b) 6x—12 ¢) 2x2+18 d) —5xy + 5y2
4. a) x?>-8x+3 b) 2x2+43x-32 ¢) -37x+5
d) 77 + 146x — 123x2 e) 23x%2+47x-33 f) —19p2+474>
5. a) 2x2+12x+20 b) 5a%—26ab—24b?2 ¢) —Sy2+2+1

d) —23x+38 e) -18y2+54y+2
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()




Polynomial Operations Lesson #5:
Multiplication of Polynomials - Part Two

In this lesson, we deal with more involved polynomial multiplication including multiplying
a binomial by a trinomial and the product of three binomials.

P.roduct of a Binomial and a Trinomial

A rectangle has length (5x+2) cm’ and width (x%+ 2x+ 1) cm.
Determine the area of the rectangle (in cm?) by completing each of the following solutions.

Area = length X width = ( SXt2 ) X3 +2x 11)

| Class Ex. #1 ||
| 4O |

i) use adiagram ii) use the distributive property

B Ex| a3 ‘5X31‘|3X9‘+0|X’r9) (5% £-2(x2 24 Do
X} Bﬂﬁégj = jx(x +2x+ 1) +2(x +2xf1) |
7 = = ng‘HOXal'SX +&___Xa"("z1‘_2( f—&
QX(IO”‘4X) - . m o —
% DX Hax2+9x +2
| Expand an smﬂaﬁt—\' ify. . A
Eal; (22*d4)(2x3+x—5) b) 2y*-3y-T)y-6 3% ’5y ‘,—I"T’Hi\

| ~—
AXS+x°-5x2 - B -ix +a0 85 l z

—— Y [P TP
L_jx Sx -43+30) e ul i

| Expand and simplify 4(ama\6) (4a 34a+3). ‘/— (l eﬁ —Cﬂ

" il @-Wg-}la@i—a'—t - (1602 +12a-1200— CD
=4 cﬁfla%éa*ra% (1602 -)

_ 4g*- ;z%aa)rQLf a9 ~100° +4

r(f’ L)qa9+aqa S j

Complete Assignment Questions #1 - #3
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Product of Three Binomials

In this section, we extend the multiplication of binomials to consider three factors.
This leads to applications involving the volume of a rectangular prism.

| Consider the rectangular prism shown.

! a) Write an expression which represents the
volume of the prism in cm®,

(xrD (xt2)( x+S) | e

b) Expand the express1on in a) to write the volume

orm V=ax?+bx?+cx+d. .
: gxﬁ‘?@cwsv s
- x9+3x+x+;30<+33

it )

= 3+3X‘9Jf&>< FSX2+ Gx‘r \C)

: -y f:p: iz?xsil;z— 1) b) (2x-1)(x —;)‘(x+'4) ‘a
é X X* X |-

SR e T

Flud - Y A
é(R+X’lg3(QX‘D (g)xg+x QS)(*}:TQ

¢) Comment on the results to a) and b).

J (o O\\ﬁTUbwo Omét of Hem-Ast

Complete Assignment Questions #4 -

\

e
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Assignment Loc S, 7|0

1. Use a diagram to determine the expansion.
a) 0-5)07+2y+4) b) (3m+T)(m? - 3m + 6)

2. Use the distributive law to determine the expansion.
a) (x—4)(x*-6x+3) b) a+5)a*-Ta- 9)

3. Expand and simplify.
a) (¢>-T)(2x3+4x- 1) b) (-m*—m+ 1)(m+ 1)

c) (a-3b) (4a® - 3ab - 2b?) d) 2(5x+2)(3x%+x-4)

161
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4. Expand and simplify.
a) x+1Dx+2)(3x+35)

¢) (a+3b)(2a- 5b)(2a + 5b)

5. Calculate the volume of the cube shown below.

6. Calculate the volume of the rectangular
prism illustrated.

2x+1)

b) (h—4)(2h—-3)(3h-1)

d) (3x+ Ty)(4x - 3y)(x—4y)

- 2o~ -

(x-3)
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7. Simplify
( a) -3(a%*+2)(3a%-a-1) b) (-2x2-3x+1)(x%2-x—-3)

©) 2(4x-1%>-(3x-2)°

Use the following information to answer the next question.

A student attempts to expand (a + 2)3.
His work is shown below.

(a+2)°
=(@+2)a+2)(a+22) Line 1
=(@a+2)a +4) Line 2
=a+2a°+4a+¢ Line 3

8. Which of the following statements is true?
Choice The student made an error in Line 1.
The student made an error in Line 2.
The student made an error in Line 3.
The student’s expansion is correct.

JoRp
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Numerical [/§
Response

Polynomial Operations Lesson #5: Multiplication of Polynomials - Part Two

Subtracting the product of (3x—1) and (2x% = 4x + 3) from the sum
of 2x%-7x2—6) and (x%+ 6x—3) results in a polynomial of the
form ax®+ bx?+cx+d. The valueof b—2c is_____.

(Record your answer in the numerical response box from left to right)

Answer Key

1.

2.

a) y3-3y2-6y—20 b) 3m3-2m?-3m+42

a) x3-10x2+27x-12 b) 22°-9a%-53a-45
. a) 205 -10x3—x2-28x+7 b) -m3-2m2+1

¢) 4a3-15a%b+7ab? +6b3 d) 30x3+22x%-36x-16
. a) 3x3+14x2+21x+10 b) 6h3-35h2+47h-12

¢) 4a3+12a2-25ab%-75b° d) 12x3-29x2y - 97xy2 + 84y 3
. 823 +362% + 547+ 27

. 4x3-8x2-11x-3

. a) -9a%+3a3-15a2+6a+6 b) —2x*-x3+10x2+8x-3

c) —27x3+86x2-52x+10




- Polynomial Operations Lesson #6:
Problem Solving with Polynomial Products

Bentwood boxes are containers traditionally constructed by the Northwest Coast Aboriginal
peoples. An artist typically uses a single piece of wood that is bent to form a box in the shape
of a rectangular prism using only steam and strategically placed grooves. Traditional uses of
these boxes range from food and clothing storage to burials.

The images below are examples of a bentwood box and can be referenced at the following
website https://www rrncommunity .org/items/3442#

Front View Back and Side View

ek

Additional information on Bentwood art can be found at /Q
https://en.wikipedia.org/wiki/Bentwood \}.__ W )\

A Haida artist constructs a bentwood box with the following dimensions:
( length (5x —2) cm, width (3x — 1) cm, and height (3x+ 1) cm.

a) Write and simplify an%pression for the vol 16 of | ) OC(,{ X . cni.
D) (2x-0)(3xt) = DOx-2) (Uxt -
(Bx-D (ZxD(3xD </E -
= (45 -5x =T8x> +2)Cm

>Iﬂ Write and simplify an expression for the surface area of the bentwood box in cm?.

45 (90)3 }S(;)o) -19 (5?0>a‘['<9\ A

jESERm———

=85/ 0260E

c) Iff@)alculate the volume and the bentwood box.

HEXRP =T 1 P+,
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a) The area of the given figure can be written as 4x+9 -
a trinomial in the form ax? + bx + c.

Determine the values of a, b, and c. \J/ // f/// \ (

(BX_HD(QX{Q ~ éXQMxHRXﬂ% Lﬁ ( ) | )
— 2 C Sxt6) (Xt
_qb?@lxﬂ@ W’j 2t .é.

Vﬂaxﬁ) |
™ fad (o) -
Sk ( ] QXA+C;)<+%/<’\'% j'&)(‘;ﬂ@ﬁt@]

’4 6@%5\@5}9 50 (| 631k 136 [P

The hypotenuse of a right mangle is (5x+5) cm long and the lengths of the other two mges &
are (4x+8)cm and (3x—5) cm. C

Form an equation and solve it to determine the lengths of the three sides of the triangle.

Complete Assignment Questions #1 - #15 )
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Assignment \o\» O
1. In each case, the figures consist of a series of horizontal and vertical lines.

The area of each figure can be written as a trinomial in the form ax? + bx + c.
Determine the values of a, b, and c, and calculate the area when x=24.

3 o \\3\
2x+3§\\\\\\\\\

2, The figure consists of a rectangle within a rectangle. Sa+b

&
36p &,&§.a_,

a) Determine a simplified expression of
the shaded area in terms of a and b.

b) Calculate the area when a=2.8 and b=-3.5.
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3. a) Determine the area of the figure in the form ay*+by+ec. A=y
A L
- (
1_3, y+ 8
N N
2~y
<

b) Determine the area of the figure when y =-2.

4. A square metal plate of side 25 cm is heated so that each side increases in length by x cm.

a) Write and simplify an expression for the area of the heated plate.
b) Write and simplify an expression for the increase in area of the plate. -

¢) If x=0.2, calculate the increase in area. ( )

5. A square garden with a side length of (3x+ 1) m contains two square flower beds each

2xt

with a side length of (x + 1) m. The remainder of the garden is grass.

\()Draw a diagram to illustrate this information.

b) Write and simplify an expression for the
Caf,@ﬁn the garden.
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6. A metal washer has internal radius 7 mm and width w mm as shown.
( a) Write an expression for the outer radius of the washer.

b) Show that the area of the washer, A mm?, is given

by A=2mrw+ aw?.

7. Solve the following equations where the variable is in the set of real numbers.

a) B3x — )(x—1)=3x(x+1) b) +2)2=y%+2

( ¢ 2-(-92%=9 d) 22— (@a-32=(@+2)a-1)

8. The hypotenuse of a right triangle is (5x—6) cm long and the lengths of the other two
sides are (4x—7)cm and (3x-1)cm. Form an equation and solve it to determine the
value of x and the lengths of the three sides of the triangle.
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9. Consider a set of rectangles with sides (4a—3) cm and (2a+7) cm.

a) Write and simplify an expression in a for the area of one of these rectangles.

b) If one of these rectangles has a perimeter of 50 cm, determine
the length and width of this rectangle.

¢) If another of these rectangles is a square, determine the length of each side.

10. A rectangle haslength (x2+4x—1) cm and width (3x —2) cm.
a) Write and simplify an expression for the area of the rectangle in ¢ e

b) If x=2.5, calculate the area of the rectangle.

11. Dice for a children’s board game are cubes with an edge length of (3x —2) mm.

a) Write and simplify an expression for the volume of a die in mm’.

b) The manufacturer packages dice in cubic containers cbntaining 64 dice.
Determine the volume of the container in cm? if x =4.
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12. A rectangular garden with length (8 —3a) m and width (a + 8) m contains three square
flower beds, each with a side length of (2a + 5) m. The remainder of the garden is grass.

a) Dréw a diagram to illustrate this infdrmation.

b) Write and simplify an expression for the area of grass in the gardén.

¢) Determine the area of grass if a =-1.5.

Y 13. A box is in the shape of a rectangular prism. The length of the box is y cm. The width
Choice is 2 cm less than the length, and the heightis 2 cm more than the length. If the volume

of the box can be written in the form V= ay® + by? + cy+d where a, b,c, andd are
integers, then how many of the parameters a, b, ¢, and d are equal to zero?

A. 0

B
C
D

. 1
o 2
3
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14. The square and the rectangle in the diagram are equal ' (x-3)cm
in area.
The value of x, to the nearest tenth, is ] xcm
(x+5)cm

(Record your answer in the numerical response box from left to right)

15. The diagram shows the lengths of the sides of (x-8)cm
right triangle ABC. A B
The perimeter (to the nearest tenth of a cm) ' 20 cm
of triangle ABC is . xcm
C

(Record your answer in the numerical response box from left to right)

Answer Key

1. a) a=1, b=9, c=-12, area = 15.36 units’ b) a=S5, b=7, c=-2, area = 43.6 units’
2. a) 3a2-2ab-b% b) 30.87 units® 3. a) 30-y—2y2 b) 24 units?

4. a) 625+ 50x+x% cm? b) 50x +x2 cm? ¢) 10.04 cm?

5.b) Gx+1)2-2x+1)2=7x%+2x~1m?> 6. a) (r+w)mm

7.2) 3 b -1 o5 @ 3

8. 5x—6)2=@x-72+@x-1)% x=7; 29cm, 21cm 20cm

9. a) (4a—3)(2a+7)=8a2+2,2a—21cm2 ) b) llcmby l4cm ¢) 17cm
10.a) (2+4x—1)Bx—2)=3x>+10x2 - 11x+2 cm®* b) 83.875 cm’

11.a) (3x-2)°=27x> - 54x% + 36x — 8 mm’ b) 64 cm’

12.b) -15a2-76a— 11 m? ¢) 6925 m?
¢) volume = 2574 cm3, surface area = 1150 cm?

13. C 14. 71 . 5 15. 7 0 . 0
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- (B) Expand and SimpWy
/Lto 0 ?x——g)(ax+%(x+%)

b) (X+ 1N (x3+2x-3)
A)@Ey-5)
d) (yt+49° - ty-1
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