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SPECIAL PRODUCTS
AND EXPANSIONS

e Special Products

A Special Products

In the previous class we used geometry to show that:
(a+ b)(a—b) = a*—b*
Multiplying the two binomials we have
(a+ b)(a—b)= a® —ab+ ab— b* = a* — b

Thus, we observe a pattern that emerges in the
special product of the two binomials as:
(term 1 + term 2) (term 1 — term 2)
= (term 1)* — (term 2)?

Example 1: Apply the identity
(a+ b) (a—b) = a@® — b” to find the value of
9015 x 8985.
9015 x 8985 = (9000 + 15) (9000 — 15)
= 9000% - 152
= 80999775

Let us now study special products involving three
terms. Let x, a, and b be three terms in two
binomials. Then we have

l. (x+a)(x+b) = xX*+xb+ax+ ab
X*+x(a+b)+ab

2. x—a)(x—b) = P—bx—ax+ ab
= x—-x(a+b)+ab

3. x+a)(x—b) = *—bx+ax—ab
= x*+x(a—b)—ab

4. x—a)(x+b) = X+ bx—ax—ab
= x+x(b—a)—ab

Example 2: Find the product of (x + 3) (x + 8)
Applying (x + a) (x + b) =xX+x(a+ b))+ ab
x+3)(x+8)=x+x(3+8)+(3x8)
=X+ 11x+ 24

@
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1 1
Example 3: Find the product of ( s e ) (% » ;)

] 1
Letﬁ—x, 5 a,andg = b. Then we observe a

pattern resembling (x + a) (x — b) and we can write
the product without having to actually multiply the
binomials.

? 1)(_3_1)
A (5+2 5 3
2
. (2),,!’(1-1)_1 Lo i 5
5 SEA MR T
Try this!
L ARAVE: ANVA B
(3_ 5)(3 5)_

Example 4: (35 + 10) (35 + 15)
= 3%+ 3% (10+ 15)+ 10 x 15
[applying (x + a) (x + §)
=X+ x(a+ b+ ab]
= 9x% 4+ 75x° + 150

Example 5: Find the continued product of

x—1D)@x+1)E+ 1)@+
= (-1 +1)(*+

[applying (a -

=x-DE*+ 1)+ 1)

= @-1)(P+1)=x°-1

D2+ 1)
1) (& + 1)
b) (a+ b) =

@ - ¥

Try this!
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B Exercise 16.1

1. Write the products of the following binomials
by applying the concept and patterns of special
products.

1) (2x+ 3y) (2x + 3y)

(i) (5x + 7y) (5x + 8y)
(i1i)-(8x +.7)(3x+ 9)
(iv) (22 + 0.1) (2x° + 0.4)

W) (Bx + )(3x3+6)

(vi) (4x—2)) (4x—3y)
(vii) (5x —4y) (0% — )
(vii) (2x— 3) (2x— 8)

(ix) (6x—2.5) (6x—0.2)

o -3

(xi) (3x + 5y) 3x— )
(xii) (4x +2y) (4% )
(xiii) (5x + 5) (5x — 3)
(xiv) (3x + 5.5) (3x—0.9)

o o021

(xvi) (10x—4y) (10x + 5)
(xvii) (7x—3y) (7x + 7p)

(xviii) (9x— 10) (9x + 12)
(xix) (6x—0.4) (6x + 1)

(xx) (12::2 --‘;1) (122 + 1)

(xxi) (3x + b)) Bx— D)
(xxii) (7x + 5) (7x—5)

iy (@x + 1.1)(2x= 1.1)

(xxv) (6x2+-§-)(6x2—-§)

(xxvi) (-§+1.1)(P—32+0.9)
gy¢- 1\7T8%" 3

e (£

Sl 1y Ty 5
i (445)(3)
(xxix) (21 — 1.4) 2% + 2)
(oxx) . (A2 + 220) (- 22)
2. Apply the identity (a + b) (a— b) = @
the value of the following:
(i) 99 x 101 (ii) 508 x 492
(i) 188 % 212 (iv) 307 x 293
(v) 980 x 1020 (vi) 140% — 130
(vii) 2912 —289° (viii) 347 — 342°
(ix) 1010% - 1007* (x) 1739% — 1639
3. Find the continued product of the following:
() (2x+ 2) (2x—2) (4x* + 4)
(i) (3x—) (Bx +)) (9 + )
B £2 (-2 (x +4)

— b? to find

Challenge

1. (1=y)+y)(1+y) (1 +y) (0 +y)
2. (1= (1 +y (1 +y) (O +Y)

The number 121 is written in exponential form
as 112, which can be written in expanded form

asll x11.

Similarly, the algebraic expression (a + b)? is written
in expanded form as:

(a+b)(a+b)=d + 2ab+ b°

In the prewous class we used geometry to show that:
(a+ b? =a*+ 2ab+ b
and . . (o= b2 =d*—2ab+ b
Observe the pattern of both expansions:
(term 1 + term 2)*
= (term 1)2 + (2 X term 1 X term 2)

and (term 1 — term 2)*
= (term 1)2 — (2 X term 1 X term 2)

+ (term 2)?

+ (term ')

@
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2

Example 6: Solve (Sx i %)

Let 3x = a and % = b. Observe that we obtain a

pattern resembling (a + b)*> and we can expand the
expression without having to multiply the binomial
with itself.

2
Thus, (Bx + %) = (term 1)
+ (2 X term 1 X term 2)
+ (term 2)>

(32 + (2x3xx%]+(—§)2

2

J
08 =y
%555 96

Example 7: What should be added to 49x* — 74xy
+ 255? to make it a perfect square?

The expanded form of a perfect square in the form
(term 1 — term 2)? would be:

(term 1)* — (2 X term 1 X term 2) + (term 2)%.

In the expression 49x* — 74xy + 255, the first and
the last terms are squares of 7x and 5y respectively;
but if 7x — 5y were to be squared, the middle term
of the expanded form would be — (2 X 7x X 59)

= —70xy, whereas 1n the given expression the middle
term is —74xy.

Thus, if —70xy — (—74xp) = + 4xy were to be added
to 49x° — 74xy + 255%, the sum 494% — 70xy + 255°
would be a perfect square.

Example 8: Expand (a + b — ¢)%.

If (a + b) 1s considered as a single term then the
expression can be written as:
{(a+b)—c}’= (@+bP’—{2X(@+b)xc) + 2
= @+ 2ab + b* — (2ac + 2b¢) + 2
= @+ b*+ * + 2ab— 2ac — 2bc
= &+ b+ & + 2(ab —ac — be)

1
Example 9: Given that x + — = 4, find the value of

|
x4t + ST
L

@

Squaring both the left hand side and right hand side

of the given statement does not change the equation.
2

(e 2

X

: B
— X"+ | 2% 2% — 0216

X 4
= x2+x—2 =16—%9/=114
l 2
= (x2+—2 = 142
X
4 1
= ,1::-i~2-+~;|r—4 = 196
4 1
=5 .1;'+x—4 =196-2=194

£l
Example 10: Given x* + 3= 51, find the value of
1

x_—i
X

1 1
Adding 2 to x* + ) gives us * + 2 + x—zw}ﬁchis
2

1
the expanded form of (x ;s ;) ;

I 1
Subtracting 2 from x % + = givesusx? — 2 + —

‘ X
1

which is the expanded form of (x = -—] :

X

Thus, subtracting 2 from both sides of the given

statement,

1
x2-2+ 5 =51-2
X
2

= [(r-7) =092 x-S =i =7

X

Example 11: Given that > + »* = 74 and xp = 35,
find x + y and x —y. .
=X+ 29+
I =LAy + 20
+9)° =74 + (2 X 35)
y)? = 144
x+y = J144 =12
(x-3)’ S# 204"

+ +

(x
(x
(%

_I_

(x

I 410
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= (x—y) =2+ -2
= (x—9)° =74—(2x35)
. (:c—_y)2 =4

= x—y = J4 =

Having learnt and applied the two expansions
(a+ b)* and (a— b)*, let us study some more expansions.
l. @+ 8= (@a+d)(a+ba+td
= (a®F 2ah + by (a+ b)
@ + 2a%b + ab? + @*b + 2b%a + b’
= ig’ + 32’h H+ 3¥a b
= ¢+ 3ab(atdh+ b
Pattern: (term 1 + term 2)°
= (term 1)* + 3 X term 1 X term 2
(term 1 + term 2) + (term 2)°
= sum of cubes of terms + three
times the product of their sum and
_i product
| 2. (a—b? = (@a-b)(a—b)(a— D)
3 = (a*—2ab + b°) (a— b)
& — 2a%b + b*a— a*b + 2b%a— b’
= @ — 3a%b + 3b%a— b’
= a®—3ab(a—b)—- ¥
Pattern: (term 1 — term 2)?
= (term 1)*— 3 X term 1 X term 2
(term 1 — term 2) — (term 2)*
= difference of cubes of terms — three
times the product of their difterence
and product
3. @atb+cy? = (@tb+c)atbte)
= @2+ab+ac+bat b+ bctca
Aelstogt
= @+ b+ &+ 2ab + 2ac + 2bc
= 2+ 0P+E+ 2ab+ac+ be)
Pattern: (term 1 + term 2 + term 3)’
= (term 1)? + (term 2) + (term 3)*
+ 9(term 1 X term 2 + term 1 X
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term 3 + term 2 X term 3)

= sum of squares of the three
terms + two times the sum of
their products in pairs.

Example 12: Expand (2x + 3y)’

Following the pattern of the cube of the sum of two
terms,
@x+ %) = 29° + @)
g2 X 3y 2x. 1T 3y)}
= 855 + 27y° + {18xy (2x + 3y)}
= 8x3 + 27y° + {36x% + 54y°x)
Thus, (2x + 3)° = 8x° + 36:%y + 54%x + 27)°

Example 13: Expand (5 — 6x)°

Following the pattern of the cube of the difference
of two terms,
(5-6x)% = 5°—(6%)°
— 73 X 5 X.6x{0—6x)}
125 — 216x° — {90x (5 — 6x)}
= 195 - 216x° — {450x — 540x°}
Thus, (5 — 6)° = 125 — 450x + 540x" — 216x°

Example 14: Expand (x + 2y + 32 e

Following the pattern of the square of three terms,
(x4 2+ 327 = £+ Q) + (32
+ 2(2xy + 3xz + 62)
= x2+4y2+9z2+439'
+ 6xz + 12z
Thus, (x+ 2+ 3z2)2= 2+ 4? + 927 + 4oy + bxz +
129z

Try this!
l. Expand (17x + 7y)2.
2. Expand (x + Zy + 5z)%,

Exercise 16.2

1. Expand the following:
@) 5x + 3y)°
(iii) (7x + 4)°
(v) (3% + 6)’

(vii) (8 + 9)°

(ix) (Gx + %)

(viii) (11 — 2x)°

? 9

® (+-3)

&
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i (%“5)’)2

(xiv) (0.3%% — 59°)°

10
(xiii) (0.422 + 0.5%)?

(xv) (1.55% — 1.55%%)?
(xvi) (2.55% — 0.29%%)°

(xi) (”—+5f]

2. Expand the following:
i) (3x+ 3)° (i) (4 — 2x)°
(iii) (2x + 3y + 4)? (iv) (4x + 29)°
(v) (6 - 4)° (vi) (2% — 2y + 22)°
3. What should be added to the following algebraic
expressions to make them perfect squares?
() 642 + 8xp + 5*
(ii) 36x° —65xy + 2597
(iii) 100x° — 100xy + 100>
(iv) 1642 + 60x + 49
(v) 1.2142 + 4.6xp + 497
0 -2+t
4 12 36
4. Fill 1in the boxes to complete the following

algebraic statements.
(i)4(2n + )2 = 4x% +
(i) (= Jo=xt

+'9-y2
+ 1

_x _—

10.

Il

12

13

1
o |2 i find the value of -"-'2'*'—2.

(i) ( + 79> = 164° + +
() ( S B 6 &5
(v) Gx+ ) = + 61y +
(vi) (7x+ ) = + 84xy +
x2 2 4
(vi1) ("‘é‘ + ) — = %‘—Jé—
27 ;
(vii) (? £ ) =l |- |+100*

Write the expanded form of (x + y + 2)%

. Given that x + y = 13 and xy = 40, find the

value of x— .

. Given that ¥* + »* = 193 and xy = 84, find the

values of x + y and x —y.

. Given that x —y = 7 and xy = 8, find the value

al T~y
1

X

1 1
It x— — =5, find the value of x2+"x?.

X

1 1
If pcae = 3, find the value of *" +—.

X

1
It #6tm
X

1 |
If »? +}_2 = 6, find the value of y—

1
= 7, find the value of x + <,

L
e

1. Write the products of the following binomials by
applying the concept and patterns of special
products.

@ (Bat By) (Gx + Ty)

(11} (5x— 2 (Bx~T7)
(1) (32 +0.5) (32 +0.7)
(iv) 9« + 2) 9x=1)

2. Apply the identity (a + b) (a— b) = a* — #” to find the
value of the following:

(1) 199 x 102
(i) 150%— 1407

(i) 407 x 393
(iv) (7432 — (724)

Revision Exercise

2

4.

<3

Expand the following:
(1) (9x + 7y

(i) [3x+ 5]

Expand the following: . SRRSO
i) (5x + 2)° IME N O AR S |
(i) (3x+ 5y +9)? (iv) (7x— 3y + 32)*
Given that x — y = and xy = 13, find the value of
(x + )% MRS

i) (4 B
w (5+2)

@

Downloaded from https:// www.studiestoday.com




	003_L
	004_R
	006_R
	007_L
	008_R
	009_L
	010_R
	011_L
	012_R
	013_L
	014_R
	015_L
	016_R
	017_L
	018_R
	019_L
	020_R
	021_L
	022_R
	023_L
	024_R
	025_L
	026_R
	027_L
	028_R
	029_L
	030_R
	031_L
	032_R
	033_L
	034_R
	035_L
	036_R
	037_L
	038_R
	039_L
	040_R
	041_L
	042_R
	043_L
	044_R
	045_L
	046_R
	047_L
	048_R
	049_L
	050_R
	051_L
	052_R
	053_L
	054_R
	055_L
	056_R
	057_L
	058_R
	059_L
	060_R
	061_L
	062_R
	063_L
	064_R
	065_L
	066_R
	067_L
	068_R
	069_L
	070_R
	071_L
	072_R
	073_L
	074_R
	075_L
	076_R
	077_L
	078_R
	079_L
	080_R
	081_L
	082_R
	083_L
	084_R
	085_L
	086_R
	087_L
	088_R
	089_L
	090_R
	091_L
	092_R
	093_L
	094_R
	095_L
	096_R
	097_L
	098_R
	099_L
	100_R
	101_L
	102_R
	103_L
	104_R
	105_L
	106_R
	107_L
	108_R
	109_L
	110_R
	111_L
	112_R
	113_L
	114_R
	115_L
	116_R
	117_L
	118_R
	119_L
	120_R
	121_L
	122_R
	123_L
	124_R
	125_L
	126_R
	127_L
	128_R
	129_L
	130_R
	131_L
	132_R
	133_L
	134_R
	135_L
	136_R
	137_L
	138_R
	139_L
	140_R
	141_L
	142_R
	143_L
	144_R
	145_L
	146_R
	147_L
	148_R
	149_L
	150_R
	151_L
	152_R
	153_L
	154_R
	155_L
	156_R
	157_L
	158_R
	159_L
	160_R
	161_L
	162_R
	163_L
	164_R
	165_L
	166_R
	167_L
	168_R
	169_L
	170_R
	171_L
	172_R
	173_L
	174_R
	175_L
	176_R
	177_L
	178_R
	179_L
	180_R
	181_L
	182_R
	183_L
	184_R
	185_L
	186_R
	187_L
	188_R
	189_L
	190_R
	191_L
	192_R
	193_L
	194_R
	195_L
	196_R
	197_L
	198_R
	199_L
	200_R
	201_L
	202_R
	203_L
	204_R
	205_L
	206_R
	207_L
	208_R
	209_L
	210_R
	211_L
	212_R
	213_L
	214_R
	215_L
	216_R
	217_L
	218_R
	219_L
	220_R
	221_L
	222_R
	223_L
	224_R
	225_L
	226_R
	227_L
	228_R
	229_L
	230_R
	231_L
	232_R
	233_L
	234_R
	235_L
	236_R
	237_L
	238_R
	239_L
	240_R
	241_L
	242_R
	243_L
	244_R
	245_L
	246_R
	247_L
	248_R
	249_L
	250_R
	251_L
	252_R
	253_L
	254_R
	255_L
	256_R
	257_L
	258_R
	259_L
	260_R
	261_L
	262_R
	263_L
	264_R
	265_L
	266_R
	267_L
	268_R
	269_L
	270_R
	271_L
	272_R
	273_L
	274_R
	275_L
	276_R
	277_L
	278_R
	279_L
	280_R
	281_L
	282_R
	283_L
	284_R
	285_L
	286_R
	287_L
	288_R
	289_L
	290_R
	291_L
	292_R
	293_L
	294_R
	295_L
	296_R
	297_L
	298_R
	299_L
	300_R
	301_L
	302_R
	303_L
	304_R
	305_L
	306_R
	307_L
	308_R
	309_L
	310_R
	311_L
	312_R
	313_L
	314_R
	315_L
	316_R
	317_L
	318_R



