Chapter 4: Exploring Algebraic Identitiec
STEATT 4 - St FaAIABIIN P HloT

4.1 What is an identity? A curprising pattern first
Take three consecutive cquare numbers, like 1, 4, 9. Add the omallest and the

biggest: 1 + 9 = 10. Subtract twice the middle one : 10 - 2 x 4= 2. Try 9,
16, 25: (7 + 25) - 2x 16 =3¢ - 32 = 2. Jry 25, 36, 49: 24— 22 = 2.
Always 2! T¢ it magic? No, it ic algebra., and by the end of this cection you

will prove it yourself.

An algebraic identity ic an equation that ic true for every value of the letters
in it. An ordinary equation ic true only for come values. Example: x* = 1 = 2¢
ic true only for x = 5 or x = =5, ¢co it ic an equation . But (x + y)? = x*+ 2xy +

yZie true for all x and y, co it ic an identity -

Teacher'e Note: Tect to remember: put any two or three random numbers
in both cides. IF both cidec always match, it ic an identity. If they match

only for cpecial numbers, it ic just an equation.

4.2 Seeing (a + b)? = a%+ 2ab + b?
Make a big equare of cide [a + é) . Cut it into ¢ parte: one cquare of ¢ide a
(area a?), one cquare of cide b (area b2 ), and two rectangles a by b (area

ab each). Add the parte and you get the whole:
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a b
a a? ab
b ab b?

(a +b)%?=a?+ 2ab + b*?

| (a + b)%?= a%+ 2ab + b? |

But a picture only provec it when a and b are lengths [,box'fz‘/‘ve). Te it true for
negative numbers or fractionc? Check: a = -2, b = 3. (a + b)? = (-5)% = 25.
And 2%+ 20b + b%2= 4 1124+ 9=25V . Fora=-2/3 b = 3/4: [A+é)=
1/12, co (& + b)? = 1/144. Right cide: %7 - 1 + 9/16 = (64 - 194 +
§1)/14% = 1/149 V . To be cure for all numbers, use the distributive law:

(a+6)?=(a+b)(a+b)=ala+b)+bla+b)=a’+absba+b?=a?s
2ab + b2,

Careful! Very common mistake: (2 + b)?ic not a? + b2 Forgetting the
middle term 2ab ic the number one error in algebra. Example: (10 + 2)% =
199, but 10% + 2% = 104. The missing 90 i¢ exacﬂy 20b =2 x 10 x 2.
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Think! Which i< bigger, (a + b)? or a?+ 6?7 The difference ic 2ab . If a
and b have the came cign (ab > 0), (a + b)%ic bigqer. IF they have
opposite Signe (ab < 0), (a + b)?ic emaller. IFa = Oor b= 0 (ab = 0),
both are equal.

Ucing it: expand and calculate

Example 3: Expand (5x + 2y)?

Step 1: Here a = 5x and b = 2y.

gtep 2: [5)(}2: 25x% 2 x (5)() X (Zy) = 20xy. [Z_y}zz l/yz,
Step 3: Answer: 25x% + 20xy + l/yz.

Example 4: Find 43*
Step 1: Break 43 = 40 + 3.
Step 2: (40 + 3)%= 40%+ 2 x 90 x 3+ 3%2= 1600 + 240 + 7 = 1849 .

Exercice Set 4.1 (colved)
Q.1 () (3x + 4y)*
Anse. a = 2x, b = 4y. 49x%+ Z[?x][é’y] + 16y = 49x% + 56xy + 76y2.

Gi) (3x/5 + S‘y/Z}Z
Ans. (2x/5)% = 19x%25; 2 x (3x/5) x (3y/2) = 21xy4/5; (3y/2)%= Ty¥/"%.
Answer: 49x%/25 + 21x4/5 + %4 .

(i) (2.5p + 1.59)?
Ans. 6.25,b2+ 2[2.5}(7.5],b7 + 2.25:;2= 6.25,bz+ 7.5pq + 2.2572.

(v) (3¢/4 + 8¢t)?
Ans. 9¢%/16 + 2(3¢/%)(8t) + 64t% = 9%/16 + 12¢t + 64¢>.

() (x+ 1/(2y))?
Ans. x*+ 2 x - 1/(2y) + 1/(9y?) = x>+ xly + /(497 -
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[w’} [7/x + 7/}/}2
Ans. 1/x%+ 2/(xy) + 1/y*.

Q.2 Find: (1) 64 (it) 1052 (iii) 205

Ans. (0) (60 + 4)% = 3600 + 480 + 16 = 4096
(i) (100 + 5)% = 10000 + 1000 + 25 = 11025 .
(i) (200 + 5)%= 40000 + 2000 + 25 = 42025 .

4.3 Factorication ucing identities
The identity works backwarde tos. IF you cee an exprecsion that looks like a*

+ 2ab + b7 you can write it ac (a + b)?. That gives you its factors. Check
three things: first and last terme are perfect cquarec, and the middle term ic
2 x (root of first) x (voot of last) .

Step 1:x%=(x)? 4= 2% and 9x = 2 x x x 2. [t fits witha = x, b = 2.
gtep 2: Sox?+ 4x+ 4 = (x + 2}2.

5xam,b/e_ 5: Factor x* + Ix + q

Example 6: Factor 36x%+ 12x + 1
Step 1: 36x%= (6x)% 1= 1% and 12x = 2 x 6x x 1. Fite with a = 6x, b = 1.
Step 2: So 36x%+ 12x + 1 = (6x + 1)2.

Example #: Factor 50p%+ 60pg + 189

gtep 1: 50 /¢ not a ,berf'ect cquare. Firet take out the common factor 2 :
2(25p% + 30pq + 79°).

Step 2: 25p% = (5p)% 197 = (39)% and 30pg = 2 x 5p x 39 /.

gtep 3: o the answer j¢ Z[S,b + 37}2.

Teacher'e Note: Alwaye take out a common factor first . It often turne a

hard-looking expreccion into a perfect equare.
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Ite twin: (a - b)?= a%- 2ab + b?

Replace b by b in (a + )% The middle term becomes negative: (a - b)? = a*
— 2ab + b?. Picture: from a big cquare of cide a, remove the two rectanglec of
area ab and add back the emall b that was removed twice.

Example_§: Find 29%
Step 1: 29 =30~ 1. (30-1)%= 900 -2x30x 1+ 1=900-60+ 1=
591 .

Proof of the pattern from the ctart

Step 1: Three consecvtive numbers: n — 1, n, 1 + 1. Squares: (i - 1)% w? (n
+1)%

gtep 2: [h ~- 19+ [n +1)%= [hz_ 2n+ 1)+ (n2+ 2n+1) = 202+ 2.

Step 3: Subtract twice the middle cquare, 2n 2 2024 2-2n%=2. A/Wayg 2,

For every n!

Think! Try 4 consecutive equaree: n? (n+ 1)% (n+ 2)% (n + 3)% Then (n
+3)2-3(n+ 2)%+ 3(n + 1)%= n?= 0. Another beavtiful pattern.

Exercice Set 4.2 (colved)
Q1() 9x*+ 29xy + 16y°
Ans. [3x)2+ 2(3)<}[‘/}’) + (‘/}’)2' o (3’< + ‘/}'}2'

(i) 4¢%+ 200t + 25¢2

Ans. (2¢)%+ 2(2¢)(5t) + (5¢)% So (2¢ + 5t)?.
(ii7) 49%* + 28xy + 4y*

Ans. (2x)%+ 2(7x)(2y) + (2y)% So (7x + 2y)?.
(w) 69p%+ (32/3)pq + (4/)q*

Ans. (8p)%+ Z[X,b)[Zq/Z} + (29/3)% The middle: 2 x 8p x 29/3 = 32pq/3 V.
S (89 + 2¢/3)2.
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(v) 322+ 4ab + (4/3)b*
Ans. Take out 3: 3(a%+ (4/3)ab + (4/9)6%) = 3(a + 26/3)% Check middle: 2
x a x 2b/3 = 4ab/3 V. $o 3(a+ 2b/3)?.

(vi) (7/5)c? + 6ov + 502
Ans. Take out 1/5: [7/5}[?g2+ 30¢v + 25v%) = [7/5)[39 + 5v)% Check: 2 x
3¢x 5v=30cvv . So [7/5)(35’ + 5v}2.

Q.2 Ucing (a — )% find: () 292 (i) 193% (ir) 2997
Ans. (i) (80 = 1) = 6400 - 160 + 1 = 6241
(i) (200 - 2)%= 40000 — 2800 + 49 = 32249..
(iii) (300 = 1)%2= 90000 - 600 + 1 = 89401

4.4 More identities: (a + b + ¢)?
letd =b +c. Then (a + d)? = 2%+ 2ad + d% Put d back: 2% + 2a(b + ¢c) + (b

+¢)%= a%+ 2ab + 2ac + b%+ 2be + ¢ MNeat way to remember:

' (a+b+c)?=a%+b%+ c%+ 2ab + 2bc + 2¢ca |

Picture: a big cquare of cide (2 + b +¢) cut into 3 cquares (2% b% ¢?) and 6
rectanglee (two each of ab, be, ca). Memory trick: cquare of each one + twice
the product of each pair .

Example 9: Find 1197

Step 1: 119 = 100 + 10 + 9.

Step 2: 100% + 102+ 92+ 2(100)(10) + 2(100)(7) + 2(10)(9) = 10000 +
700 + 81 + 2000 + 1800 + 180 = 14161 .
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# Tdentity

1 (a+6)?= 2%+ 2ab + b2

2 (a-b)%=a%*- 2ab + b*

3| (a+b+c)?=a%+b%+c%+ 2ab + 2be + 2ca

Exercice Set 4.3 (colved)
Q.1 Find squares: (1) 1122 (it) 28% (ii7) 1982 (iv) 219% (v) 1104% (vi) 11207
Ans. Uce (a + b)2when the number ic a little above a round number, (a - b)?
when a little below.
(i) (100 + 17)% = 10000 + 3900 + 289 = 13689
(i) (80 = 2)%= 6400 - 320 + 4 = 6089 .
(ir) (200 = 2)%= 40000 - 800 + 4 = 39204 .
(v) (200 + 14)% = 40000 + 5600 + 196 = 45776 .
() (1100 + 4)% = 1210000 + $800 + 16 = 1218816 .
(vi) (1100 + 20)? = 1210000 + 44000 + 400 = 1254400 -

Q.2 Factor: (i) 16y* - 29y + 7
Ans. (4y)% - 2(4y)(3) + 3%2= (4y - 3)%.

Gi) (9/4)e? + 6¢t + 4t*
Ans. (3¢/2)%+ 2(3¢/2)(2t) + (2¢)2 Middle: 2 x 3¢/2 x 2t = 6¢t v/ . $o
(3¢/2 + 2¢)2.

(i) w79 + wk/3 + k%4 + 30k + 2mn + In?
Ans. Take a = wm/3, b = k/2, ¢ = 3n. Then 2ab = mk/3 Y, 2bc = 3nk V', 2ac
= 2mn v . So (W3 + k/2 + 3n)2.
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(v) p%/16 - 2 + 16/p*
Ans. [,b/‘/jz— 2 x [lb/Q’) X (‘//Ib} + (4/,b)2 Middle: 2 x Ib/é/ X 4/'b =2v.%
(/% - 4/p)*.

(v) 12%+ 962+ c? = 12ab + 6ac - Ybe
Ans. Take 32, -2b, c. 2(3a)(-2b) = ~12ab V', 2(3a)(c) = 6ac V', 2(-2b)(c)
=—Y4be v/ . $o [3a —-2b4 c)z.

Q.3 Expand: (i) (p + 39 + 2r)?
Ans. p?+ 992 + 497+ 2(p)(39) + 2(39)(2r) + 2(2¢)(p) = p*+ 99° + 49%+
6pg + 42qr + 149pr .

(io'} [Zx -2y + 4z)?
Ans. %+ qy?+162% + 2(3x)(-2y) + 2(-2y)(42) + 2(492)(3x) = X%+ 4y*+
162% - 12xy — 16yz + 24xz.

QeIc(a+b-c)?s (a-b+c)?+ (a-b-c)?=2a%+ 2b%+ 202 pn

identit Y 7
Ans. Expond each: (a+b-c)?=a%+ b%sc%+ Zné — 20¢ - 2be; (a- b +
¢)?=a%+ b%+ e?- 2ab + 2ac - 2be; (a - b-c)?= a%+ b%+ c% - 2ab

- 2ac + 2be. Add: 3a%+ 3b% + 3¢%— 2ab — 2ac - 2bc . This ic not 2a*
+ 267+ 2¢% Quick test:a = b =1c¢ = 1gives 1+ 1+ 1= 3 on the left but
6 on the right. So it ic not an identity -

f’hrfdhardchdrya’c trick: a%= (a + b)(a - b) + b2

You know a? - 6%= (& + b)(a - b) . Move b2 to the other cide: a%= (a +
b)(a-b)+ b%. In 7250 CE, {'Ar:‘c{ham‘chdrya uced thic to cquare numbers
quickly. Example: 55% = (55 + 5)(55-5) + 52=60x 50 + 25 = 3000 + 25 =
3025 .
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Think! Try 35%= 40 x 30 + 25 = 1225. 65%= 70 x 60 + 25 = 4225 . §5*
= 90 x 0 + 25 = 2225. 105%= 110 x 100 + 25 = 11025 . Pattern: for
& number ending in 5, take the tens part n, compute n x (n + 1), then
write 25 after it. 35: 3 x 4 = 12, ¢o 1225. §5: § x 9 = 22, S0 2225.

4.5 Factorication with algebra tifec: x>+ 2x + 12
Algebra tiles are like (ego for algebra. A big cquare i¢ x%, a long ctrip ic x| a
emall equare ic 1. Multiply (x + 3)(x + 7) a¢ & rectangle with cidec x + 3 and

X+ 9z

x+ 3

X

X

x?+ Z2x+12 = (x+3)(x+ 4)

Count the tiles: 1 big cquare (x%), 7 ctrips (3 + 4 = 7x), 12 emall cquares (3
x 4). So (x+ 3)(x+ 4) = x*+ 2x + 12. Read it backwarde and you have
Factorised x* + 2x + 12. The Zx was ¢plit ac 3x + Yx .

Think! Can 7x be cplit as 2x + 5x? Then the tilec do not form a neat
rectangle (the 12 units cannot fill a 2 by 5 corner). The cplit must caticfy
two conditions at once: the numbers add to 7 and multiply to 12.
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General rule: (x + a)(x + b) = x*+ (a + b)x + ab

Check: (x + 6)(x + ) = x*+ 13x + 92. And for (px + a)(4x + b) = pg x* + (pb

+q8) x + ab . Example: (2x + 3)(3x + 1) = 6x%+ 2x + Ix + 3 = 6x%+ 17x +
3.

4.6 Factoricing without tifes: the sum-product method
To factor x?+ $x + P, find two numbers whoce cum ic gand,broc/act ieP.
Then it i (x + a)(x + b).

Example 10: x* + 2x + 12

gtep 1: Need cum 2, ,broc/uct 12. Factore of 12: 112, 2:6, 3-4 - Oh/y 3+49-=
7.

Step 2: So x?+ 2x + 12 = (x+ 3)(x + 9) .

Example 11: x>+ 11x + 30
Step 1: Need cum 11, product 30. 2:15 (cum 12) no. 310 (13) no. 56 (11)

yes.
Step 2: g,b//f 11x = 5x + 6x: (x + 5}()( +6).

Example 12: x* - 5x + 6
Step 1: Product +6 and cum =5, co both numbers are negatfive : -2 and -3.
Step 2: (x - 2)(x - 3).

Jeacher'e Note: Sign quide for x* + Sx + P: P positive — both numbers
have the came ¢ign ac G P negalive — one ¢ positive, one negative; the

bigger one takes the cign of S

Exercice Set 4.4 (colved)
Q1(C) <*-11¢+29=(_)(_)
Ans. Sum —11, product 24: -3 and =8. (¢ - 3)(c - 8).
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Gi) C-)lc+ 1) = 3x% - 4x - 7
Ans. 3x% = 4x - 7: divide by (x + 1). 3x? - #x + 3x = 2 = x(3x - ) + 1(3x -
2) = (3x - 2)(c + 1). The blank i¢ [3x -2).

Gii) 10x%= 11x - 6 = (2x - __)(_ + 2)
Ans. Try (2x = 3)(5x + 2) = 10x% + 4x = 15x = 6 = 10x* = 11x - 6 V.
B/omés': 3 and 5x .

(iv) 6x*+ 2x + 2
Ans. Mu/tf,b/y 6 x 2 = 12; need numbers with cum 7 and product 12: 3 and 4.
Shlit: 6x%+ 3x + dx+ 2= 3x(2x + 1) + 2(2x+ 1) = (2x+ 1)(3x + 2) .

Q-2 Uce an identity (no direct multiplication ): () 412 i) 272 Gii) 23 x 17
(v) 1352 () 922 (vi) 18 x 29 (vii) 39 x 43 (vii;) 2057?

Ans. (0) (90 + 1)%= 1600 + 80 + 1 = 1681 .
Gi) (30- 3)%= 900 - 180 + 7 = 729.
(i) (20 + 3)(20 - 3) = 400 - 7= 391.
(iv) ?Arfdhardchdrga: (135 + 5)(135 - 5) + 25 = 1490 x 130 + 25 =
18200 + 25 = 18225 -
() (100 - 3)%= 10000 - 600 + 7 = 9407
(vi) (20 - 2)(20 + 7) = 400 + 2 x 20 = 18 = 400 + 140 - 18 = 522.
(vii) (40 - 6)(40 + 3) = 1600 - 3 x 40 - 18 = 1600 - 120 - 18 =
1962 .
(viii) (200 + 5)% = 40000 + 2000 + 25 = 42025 .

Q.3 Factor: (i) 927 + b% + 4c% - 6ab + 12ac - Ybe
Ans. Take 30, —b, 2¢: 2(3a)(=b) = -6ab V', 2(3a)(2¢) = 12a¢c v, 2(-6)(2¢)
==%be v . So (3a - b + 2¢)%.

(i) 16¢% + 25¢% - 40¢t
Ans. (4¢)% = 2(4¢)(5¢) + (5¢t)% = (4 - 5¢)2.
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[iii} ri-r-42
Ans. Sum -1, product —42: -7 and 6. (r - 7}[k+ 6}.

(v) 499% + 149k + h?
Ans. (79)%+ 2(29)(h) + h? = (79 + b)2.

[v} 64u?+ 121v% + Yw? 126uv — 32uw + 99vw
Ans. Take 8u, —11v, —2w. 2(&()[—7%} = —126uv v, 2(8u)(-2w) = -32uw
v, 2(-11)(-2w) = 44w V. So (Bu=11v - 2w)?.

Think! James: (a - b)*(a + b) = (2% - 2ab + 6%)(a + b). Rechma: (a -
b) a+ b) = (a-b)[(a-b)(a+b)]=(a-b)(a?- b2). Both are
correct. They only uce different identities first, and both finich with a3 -
2% - ab?+ b3

4.2 Finding new identities: cubes

[“ + 5)3= [ﬂ § é)[ﬂ +6)%= (“ + é)[~’f‘2+ 226 + 52} = a3+ 22% + ab®+ a%
+ 2062+ b3= 23+ 3% + 3ab2 + b3. Picture: a cube of edge (a + b) breake
into 2 cubes [A3Ah6/ ég} and 6 cuboide [3 of axaxband3ofaxbxb).
,Qe,b/ace b éﬂ -6: [a = 6}3" a3=3a% + 3ab%- b3 [g'/gnc alternate + — + —).

Example 13: Side of a cube with volume p>+ 6p% + 12pg* + 843

Step 1: Compare with a3+ 3a% + 3ab% + b3 a = p, b = 24. Check: 3p%(29) =
6p27 v, 3,b[2q}2= 7Z/b72 v, [27]3: 873/ .

Step 2: Side = p + 29 .

Example 14: Write 8n3— 60n%m + 150nm2 - 125m3 as (a - b)3

Step 1: §n3= (2n)3 125m3 = (5m)3 coa = 20, b = Som. Check: 3(2"‘}2(5”")
= 60n%m /', 3(20)(5m)% = 150nm? /.

Step 2: So (20 — 5m)3, with a = 2n and b = 5m.

Notes by Abhichek Siv 72



Chapter 4: Exploring A/gebm/c Identitiec
STEATH 4 - SAT TASAHBISAT F FNoT

Jwo movre: the difference and sum of cvbes

+ x3-y3= (x y}[xz xy+y2} Proof: (x - y)(x?+ xy + y%) = x3+ x% + xy*

~x¥y - xy? - y3=x3 y3 (middle terme cancel).
w x3ayis o+ y) - Xy +y2} . Juct change the cigne: it ic the came
identity with y replaced by -y.

Think! x - yi¢ a factor ofxz—yz, xs—yg, and a/fax‘/—-y"'= [xz—yZ)(XZ

+y?), am{x5—y5= (= y)x"+ x¥y + x¥%+ x¢3+ y ). In factx -y
dividee X2 - for every h.

‘ x3+y +2 —3xyz-[x+y+z)(x +y + 22 - Xy — yz—zx) |

Example 15: x + Y +2 = 10, xyz = 25, x>+ y2+2%= 38. Find x3+ y3+ 23
Step 1: Firet find xy + yz + 2x ucing [x+y+z)2=x +ytyz +Z(xy+yz+
2x): 100 = 38 + 2[xy+y2+zx), Coxy+yz+2x=317.

gtep 2: Mow x3+y3+zg— 3xyz = [x +y+z)[x2+y2+zz— [xy +yz+zx]) =

10 x (38 - 31) = 70.
Step 3: Sox3+ y3+2%3= 70+ 3 x 25 = 70+ 75 = 145 .

Identity Name
(+y)3=x3+ 3x% + 3xy% + y3 cube of cum
(x - y)3=x3-3x% + 3xy? - y3 cube of difference
x3-y3=(x-y)x*+ xy + y? difference of cubes
x34y3= e+ y)(x% - xy + y?) cum of cubec
x3ey3e23 -3z = (x+y+2)(.) three cubec
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4.8 Simplifying rational exprescions
A rational exprecsion i¢ a fraction of two polynomiale. To g,'m,b/i/y: factorice
the top and the bottom, then cancel the common factors (the cancelled

Factor must not be zero).

Exam,b/e_ 16: g’imp/ify_ [xz_ -+ 12 )/ [ 5x2_ +5x=1 00)

Step 1: Top: cum -7, product 12: =3 and -9, co (x- 3)(x - 9).

Step 2: Bottom: take S out: 5(x* + x = 20). Sum 1, product =20: 5 and =4, co
5 + 5)lx - 4).

Step 3: Cancel (x = 4): (x=3)/(5(x + 5)) .

Think! (36¢% - 120t + t3)/(t*+ 2ts - 48¢%): top = (6¢ - t)? = (¢ - 6¢)?
Bottom: cum 2¢, ,broe/ucf —48¢% 8¢ and -6¢, <o (t i E’C)(t - 6¢). Cancel (t

- 6¢): (t - 65)/(t + 8¢) .

Exercice Set 4.5 (colved)

Q1() (3p* - 3p9 - 1897/ (p* + 3p7 = 1097

Ans. Top: 3(p% - pg - 69%) = 3( - qu[p +24). Bottom: (p + 59)(p - 29).
Nothing cancels: 3[/0 - 37}[,b + 2?) / ((,b + 57)(,b - Zq)} .

(ii) (143— 3n%m + 3nm? - mgj/[sz— T0mn + 5:42}
Ans. Top = (n = m)3 Bottom = 5(m? = 2mn + n?) = 5(n - m)2 o (n - m)/5.

(io'i} (wg— viex3y 3wvx)/(w2+ vZ+ x%— 2wy — 2vx + 2wx)
Ans. (e a = w, b = —v, ¢ = x in the three-cubes identity: top = (w - v + x)(w?
+vZex?rwr 4ovx - wx). Bottom = (w - v+ x)2 Cancel: (w?+ vii ks

wv+vx—wx)/[w—\/+x}.

(iv) (‘/yz— 20yz + 252%)/(252% - ‘/yZ)
Ans. Top = (Zy _52)%= (52 - 2y)?% Bottom = (52 - Zy](Sz + 2y). Cancel: (52
- 2y)/(52+ 2y) .
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() (P + x - 6)(<* - #x + 12) / ((* - 6x + §)(x*- 7))
Ang. x?+ x - 6 = &+3][x— 2) x?- x+ 12 = (x—g)[x- 4). x* - bx + § =
(x - 2)(x - 4). x*- 9= (x - 3)(x + 3). Every factor cancels, ¢o the

answer ¢ 1.

(i) o= 16)/0%- 4p + 4)
Ans. /b"— 16 = (/bz— ‘/}[,bz+ ‘/) = [,b - ZJ[P + Z}[,b2+ ‘/}. Bottom = (,b - 2)2.
Cancel one [,b - 2): [,b + 2}[,b2+ ‘/}/[,b =3~

Example 17: Saira’s rectangle: one x x x cquare, & ctrips x x 1, 15 unit
cquares

Step 1: Total area = x*+ §x + 15.

Step 2: Need cum 8, product 15: 3 and 5. So area = (x + 3)(x + 5).
Step 3: Length x + 5 units, breadth x + 3 units.

Example 18: Pool with breadth 4 m less than length, area 76 m?

Step 1: (ength x, breadth x - 4. x(x - 4) = 96, co x*- 4x - 96 = 0.

Step 2: MNeed cum -4, product —96: =12 and 8. x*— 12x + §x - 76 = x(x -
12) + X(X \72)# [x — 72}(x +8)=0.

Step 3: x = 12 or x = =§. A length cannot be negative, co length = 12 m,
breadth = 8 m .

End-of-Chapter Exercises (colved)
Q.1 Products: 6) [—3x + ‘/)2 6:) [Zc + ?}[ZC -2)
Ans. (i) 9x% - 24x + 16. (i) (2¢)%- #% = 4¢%- 49

Gii) (p% + 1/2)(p% - 1/2) (V) (20 + 2)(20n - 7)
/4445’. [,’,‘,7'51{_ 1/‘/ 6V) (/“2_ ‘/?

() (o - 2¢)(c?+ 2¢t + 9t%) (vi) (1/(2¢) - 4¢)?

Ans. [v) 23-b3with a = ¢ b =2t e3- &fg.
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(i) 1/(4¢%) - 2 x (1/(2r)) x 9r + 16¢% = 1/(4v?) - ¢ + 16¢2.

[w’i) (=3m + 9% - {)?
Ane. 9m%+ 16k% + % + 2(-3m)(44) + 2(4k) (1) + 2(-1)(-3m) = 9m?+ 164>
+ (%= 24mk — Skl + 6ml .

Giii) (x - v/3)3 (ix) (?4/2 - 20/3)3

Ans. (viir) x5~ 3x%(y/3) + 3x(y/3)% - (4/3)3 = x3- X%y + x4¥/3 - y¥/27.
(ix) (74/2)3 = 393k%/5. 3(7#/2)%(20/3) = 3 x 4%/ 4 x 20/3 =
YU2m/2. 3(74/2)(2m)3)% = 3 x 24/2 % 4%/ = 19%m%Y/3. (2m/3)3 =
Sm¥22. Ancwer: 34343/5 — 4 m/2 + 19km?/3 - 8m3/27.

Q.2 Vnlues: (i) 12 x 21 (i) 104 x 76 (i) 24 x 16
Ans. () (19 - 2)(19 + 2) = 361 - 4 = 352. (i) (100 + 4)(100 - 4) =
10000 - 16 = 9984 . (iii) (20 + 4)(20 - 4) = 400 - 16 = 384 .

Gv) 1423 () 1993(s) 1273

Ans. (v) (150 - 3)3= 3325000 - 3(22500)(3) + 3(150)(7) - 27 -
3375000 — 202500 + 4050 — 27 = 3176523.
(v) (200 - 1)3= 8000000 - 120000 + 600 - 1 = 2880599 .
(vi) (130 - 3)3= 2192000 - 152100 + 3570 - 27 = 2048383..

(vii) (-102)3 (viii) (-299)3
Ans. (vii) =(100 + 2)3= -(1000000 + 210000 + 14700 + 343) = -1225043
(iir) =(300 - 1)3 = (22000000 - 220000 + 700 - 1) = -26730899 -

Q.3 Factor: (1) 4y*+ 1 + 1/(16y?) (i) Im? - 1/(25n%)
Ans. () (2y)*+ 2(2y)(1/(1y)) + (1/(2y))? widdle = 1 v . $o (29 + 1/(4y))?.
i) (3w)? - (1/(5n))% = (3 - 1/(5n)) (B + 1/(54)) .
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Gii) 2263 - 1/(6463)
Ans. (36)° - (1/(45))3= (36 - 1/(46))(26%+ 3/4 + 1/(165?)) . (Middre: 36
x 1/(46) = 3/4.)

(iv) x* + 5x/6 + 1/6
Ans. Sum 5/6, product 1/6:1/2 and 1/3. (x + 1/2)(x + 1/3) -

() 27243 - 1/125 - 274%/5 + 9u/25
Ans. a = 3u, b = 1/5. 3a% = 22u%5 /, 3ab% = 9u/25 V . $o (Bu- 1/5)3.

(vi) 6‘/y3+23/725
Ans. (4y)3+ (/5)3= (4y + 2/5)(16y* - tyz/5 + 2%/25) .

[w’i) ,b3+ 2?73+ F Y Tpar
Ans. Three-cabeg identity with a = p, b = 39, ¢ = r (3abe = Ipqr V ): [,b + 39
+ k}(,bz+ ?72+ rZ_ 3pq - 3qr - ,br) .

(iii) 9% = 120 + ¢
Ans. (3m)? ~ 2(3m)(2) + 2% = (3m - 2)2.

(ix) 9x3 - (8/3}y3+zg/3 + 6xyz

Ang. Take out 1/3: (7/3}[2?x3— 5’y3+ 23+ 78xyz}. Now a = 3x, b = -2y, ¢ =
2, and -3abc = —3[3x][—2y}[z) = 18xyz v/ . So (1/3)(3x - 2y +2)(%+
qy?+ 2%+ 6xy + 2yz — 3xz) .

(x} Ix% + 7y2+ 362% + 12xz + 36yz + 29xy

Ans. Careful- a perfect cquare (a+ b+ c)?witha = 2x b = 3y, ¢ = 62 neede
the middle terme 12xy, 24xz and 36yz. Ac printed, the book has 24xy
and 12xz cwapped, co this exact exprecsion ic mot a perfect cquare. The
intended one, Yx*+ ?y2+ 3627 + T2xy + 29xz + 36ye, ic (2x + 3y + 62)2
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(xi) 2243 - 1/216 - 2u¥2 + /4
Ans. a = 3u, b = 1/6. 3a% = 3 x Wu?x 1/6 = %2V, 3ab*= 3 x 3u x
1/36 = u/4 v . So (3u- 1/6)3.

Q.4 Q’mp/ify () (4x + I + 7]/[‘/x2— 7]
Ans. (2x + 1)%((2x = 1)(2x + 1)) = (2x + 1)/(2x - 1) -

Gi) (323 - 2463)/(9a% - 366%)

Ans. Top: 7 x 3(a3- §63) = 22(a - 2b)(2% + 2ab + 46%). Bottom: 9(a®-
462) = ?(a - 2b)(a + 26). Cancel 9 and (a - 2b): 3(a%+ 2ab +
46%)/(a + 2b) .

Gir) (3 + 125¢3)/(c? - 20t = 35¢2)
Ans. Top: (s + 5t)(c? - 5S¢t + 25t2). Bottom: cum -2, product —~35: =7 and 5,
co (¢ - 2t)(e + 5t). Cancel- (¢? = 5S¢t + 25t%)/(c - 7).

Q.5 Poccible length and breadth: (i) 254% - 30ab + 962 (ii) 36¢% - 49¢*
Ans. [} [SA - 36}2 Both cides 5a - 3b (’t e a cquare}
(i) (6¢)? - (7t)? = (6¢ + 7t)(6¢ - 2t). Length 6¢ + 7t , breadth 6¢ -
7t .

Q.6 Pocsible length, breadth, height: (i) 6a?- 2462 (i) 3ps? - 15pc + 12p
Ans. (i) 6(2% - 46%) = 6(a + 2b)(a - 2b). Dimensions 6, (a + 2b), (a - 2b) .
[/’f) .?/b(fz— 5¢ + ‘/} = 3,0[5’ = 7)((’ - ‘/) Dimencions 3p, [S’ = 7), [S’ - ‘/) .

Q.7 A cquare playgrovund of cide 40 m has a path of width ¢ m arovnd it. Area
of the path?

Ans. Path outside the field: outer ¢quare Side = 40 + 2¢. Area of path = (40 +

2¢)% - 40% = 1600 + 160¢ + 4¢% - 1600 = 4¢? + 160¢ = qeo(c + 40) m?.
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Q.8 A number plus ite reciprocal ic 1 0/3. Find the number.

Ans. x + 1/x = 10/3. Multiply by 3x: 3x% 4+ 3= 10x, ¢o 3x* - 10x + 3 = 0.
Split —10x = =9 - x: 3x(x - 3) - 1(x - 3) = (3x - 1)(x - 3) = 0. So x =
3orx = 1/3 )

Q.9 Posl area 2x* + 2x + 3 cquare hastac, width 2x + 1. Find the length.
Ans. 2x?+ 2x + 3 = (2x + 1)(x + 3) [check: 2x* + 6x + x + 3 V | Length = x
+ 3 hastac.

Q.10 x = 2 and x - 1/2 are factors of px* + 5x + r. Show p = r.

Ans. le2+ S5x + ¥ = ,b(x — Z)(x ~1/2) - ,b[xz— 5x/2 + 1) = lbxz— (S,b/Z}x + p.
Compare: coefficient of x: 5 = —5p/2, co p = ~2. Constant: ¥ = p. Sor = p
(both -2).

Q11a+b+c=5 ab+ be+ca=10 Prove a’+ b3+ 3= 3abe = —25.

Ans. 2%+ b2+ c?=(a+ b +¢)?— 2(ab + be + ca) = 25 - 20 = 5. Then a5 +
b3+ e3- 3abe = (a+b+c)@a?+ 6% c?= (ab+ be +ca)) = 5x (5 -
10) = -25 /.

Q12 Show w3 - w ic divisible by 6 for every natural n.

Ans. 13— n = n(n? = 1) = (n= 1)nln+ 1), the product of three consecutive
numbers . Among any three concecutive numbers, one ic a multiple of 3,
and at least one i€ even. So the product ic divicible by 2 and 3, hence by
6.

Q13 (i) x3+y° - 12xy + 64 whew x + y = =4. (i) x3 - 8y> - 36xy - 216
when x = 2y + 6.
Ans. (i) Write 64 = 43 and T2xy = 3 x xy x 4, <o the expression = x3+y3+
43 - 3xy[‘/). Withz=4 x+y+2z=-9+49=0, and when the cum ic 0
the three-cubes identity gives 3+ y3+ 23 3xyz = 0. Walue = 0.
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[;‘:‘) Write it a¢ x3 + [—Zy)3+ [—6}3— 3[)(}(—2_}/){—5) [chec/é: -3 x 12xy
= -36xy v [ Sum x - 2y —-6=0 (g'/nce x =2y + 6). So the value ic 0.

Quick Revicion

An identity ic true for all values of the letters; an equation only for come.
(a+b)?=0a%+ 20b + b% (a = b)2= 2= 20b + b% (2 + b+ ¢)? = a?+ b2
+c?+ 2ab + 2be + 2ca

a2-b2=(a+b)(a-b); (x+ a)lx+ b) =x*+ (a + b)x + ab.

lo factor x* + Sx + P: find two numbers with cum § and product P.

(a2 6)3=a3+3a% + 3ab% + ég;xgtyg: (= y)(x* F xy + y?).
x3+y3+ zg— 3xyz = [x +y +z}[x2+y2+zz— xy —yz—zx).

To cimplify a rational expreccion: factorice, cancel the common factor (not

zers).

Teacher's Note: Do it yourself: Pick any two-digit number ending in 5, like
25. Find 25% ucing the f’ArTa{hardcha'kga trick (2 x & = 56, then 25).
Check with a calculator!
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4.) FdARFT FAT &? U TF AlBIS AT Yt

e HHATT a3t T o, Sy ), 4, 9] JaH BIE s7iv TEH g oAEk ) + 9 = 101 FF
offer areft &7 GAT =213 10 — 2 x 4 = 2 | 9, 16, 25 @ (9 + 25) — 2 x 16 = 3¢
- 32 =225, 36 49 A% 76 - 72 = 2 | EHIT 2] 7T 77 @ &7 T, FE
Sterarfoiar 2, sife s T & 3id d@ ga S g g FR o

eftar wdafAaT ag THBT & S ITH AT SR & &7 AT & I I &l
HTERVT FAHNHIT HaTeT o8 HIAT % TolT T T &1 I x* — | = 24 FHAT x = §
7T x = =S % T 7 & Sl FE AHHIT &1 TR (¢ + y)? = x> + 2xy + y* FWft x
ARy & for I & sl 78 FdA@ADT F

Rlgian & a1 AT¢ IFat o} aliel: ghaal ughy & gr-diaT IS st TBATC IHHR 330
A3 2 UET EHIT SRIGT T Y AAAHBT F| Al drofeT FT HEATIN U SIS
AT T FHaeT THHIT &

9.2 (a + b)? = a* + 2ab + b* & THAT

e (a + b) T UF F3T aaf FA1371| I 4 AN 7 HIEn: §6IT a &7 O a91 (5T
a’), §&IT b T U aat (§9%eT b ), 317 a x b & gr SITAd (G HT 85er ab )|
STTT G181 UR GRT &is7hed TRerar &
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a b
a a? ab
b ab b?

(a +b)%?=a?+ 2ab + b*?

‘ (a + b)? = a> + 2ab + b?

g3 FT st QAT & A8 o 3717 b ciarsAr (4aTHE) gl FAT A€ FOTcwes A3 AT
o % for sft Tt &2 anisna = -2, b = -3/ (a + b)? = (=5)2 = 25| 31 a® + 2ab
+b2=4+12+9=25v]a==-2/3b=3/4Ffw: (a +b) =1/12, 51T (a +
b)? = 1/1449] ZrET ugr: 4/9 — | + 916 = (64 — 194 + ZD/144 = 1/1494 v | Fsft
THATH & ToIT UaahT el I AT 1273 orammsin

(a+b)2=C0+b)la+b)=ala+b) +bla+b)=0a>+ab+ba+b>=a®+
2ab + b? |

1T TAN TET 37197 ettt (a + b)? T HIT a? + b? & &l = FT vz 2ab T
&ATeT Ao F1 a7 T TTeredt &1 Jre?or: (10 + 2)* = 144, T 102 + 22 = 104
DT §HT 40 31 2ab = 2 x 10 x 2 &
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AN (a + b)? 3R a2 + b* & e 37 87 iR 2ab 81 A 0, b & fAZ FarT &

(ab > 0) @ (a + b)* 37 &1 7 FAIg fauda & (ab < 0) ar (a + b)? BT &
g a=0=aTb =0 (ab=0) gl awew &l

AN TAR 31T I

I2TEour 3: (Sx + 2y)* HT GART HI

T ) Tgia = Sx SR b = 2yl

AT 2: (Sx)? = 25x% 2 x (Sx) x (2y) = 20xyl (2y)* = 4y*|
AT 3¢ 3R 25%* + 20xy + Gy |

IZTET 4: 43 faAahrert
TIUT ) 43 = 40 + 3 forE))
Foor 2: (40 + 3)? = 402+ 2 x 40 x 3 + 32 = 1600 + 240 + 9 = 1849 |

et 4. (861 Afea)
) () (7x + 9y)?
FA-a = 7% b = Gy 99* + 2(7x)(4y) + 16y = 49x* + Sbxy + 16y* |

Gi) (x/S + 3y/2)?
I (7x/5)?* = 49x%/2S; 2 x (x/S) x (3y/2) = 2Ixy/S; (3y/2)? = y*/4] I
49x3[25 + 2Ixyls + 9y*/a |

Gii) (2.5p + 1.5¢)?
JAT- 6.25p> + 2(2.5)(1.5)pg + 2.25¢> = 6.25p* + 7.5pg + 2.25¢* |

Gv) (3s/4 + 3t)?
3= 9s2/16 + 2(35/‘/)(37,‘) + 64t* = 95216 + 12st + 64t* |

) G+ 1/C2¢))?
IAT- x>+ 2 x -+ H(Q2y) + /(49> = x> + xly + /4y |
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i) Q/x + 1fy)?
T M + 2/(xy) + ly? |

v.2 A1t faaren: () 642 (i) 1082 Gii) 205>

F- () (60 + 4)> = 3600 + 430 + 16 = 4096 |
Gi) 00 + S)? = 10000 + 1000 + 25 = 1028 |
Giii) (200 + S)? = 40000 + 2000 + 25 = 42025 |

4.3 wFERFTAY 3 o

FaAAEHT IAET TZem & oft 1T et &1 Al FIS SHoqah a2 + 2ab + b? ST =y ar
3T (a + b)* T/ T g1 5T I AUITES AT o1 &) et a1 T vgerr e
3ifaF ug aof aaf & TR off=r 7 g 2 x (Uget v Her) x (3HAH 7 7S 2

JETEAT St X2 + 4x + 4 & AUAHT
TN x2= ()2 6 =22 3MWax=2xxx2]a=x b=2 % a3 ssar &
I 2: AT x>+ 9x + 6 = (x + 2)2 |

amw_6:_36x2_+_12x_+_l_a;_m
T ) 36x2 = (6x)% | = 12, 3R 12x = 2 x éx x 1] a = 6x, b = | T a7 &)
FIUT 2; 3T 36x% + 12x + | = (bx + 1) |

JETET 72 S0p* + 60pg_+ 1342 % IVITHE

TR ) S0 Y aaf T &1 vger IyAls s 2 fawren: 2(2Sp? + 30pg + 942
T 2: 25p> = (Sp)?, 967 = (3¢)% F 30pg = 2 x Sp x 3g /|

=0T 3; 37 IR 2(Sp + 3¢)* &l

fRlgiar & a1 EHI Uge! IATAS Iuiaizis faewleil] e o gt arerm
o1 SRR YOT et T AT 2l

§HHT A (a — b)? = a> — 2ab + b?
(a + b)? 7 b B TE —b IHN T FT g FONFHE & o1 & (a — b)? = a> — 2ab
+b? | RO 96T a & I3 G H I ab QheT & Zr HTAT EEIST 37T & BIET b? gF g
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g2 9T 9T 3 FI9F T

IR 32 292 fAFTer
FIr ) 29 =30 —-11(30 -1)>=900 -2 x 30 x|+ ) =900 - 60 + =34 |

BT} e a1 FoATr

I ) AT FHHET G 0 — |, n, n + 1) I G (0 — 1) w2, (n + 1)
TRT2: (=D +W+ D)= =2n+1D)+W+2n+1)=2n+2|
TRUT 3¢ ST % I 7 [T 20 TETH: 20° + 2 — 202 = 2 | g7 n & ToiC &I 2!

@M 4 AT @t ok n, (n+ D% (0 +2)2 (0 + 3)20 38 (0 + 3)? — 3(n +
2)2+ 3(n + 1)> — n? = 0] TF IR Je2 dai)

geraeft 4.2 (o7 Afed)
.l () ax* + 24xy + 16y*
I (3% + 2(3x)(4y) + (49)* AT Bx + 4y)* |

Gi) 4s? + 20st + 25t?
IT- (25)2 + 2(2s)(St) + (St)*) 31T (2s + St)? |

Gii) 49x> + 28xy + 4y
IAe- ()2 + 2(x)(2y) + (24)%) 37T (7% + 2¢)2 |

Gv) 64p* + (32/3)pg + (4/9)g?
I7- (3p)? + 2(8p)(24/3) + (2¢/3)21 &= 2 x 8p x 2¢/3 = 32pg/3 7 | F: (8p
+24/3)% |

(v) 322 + Gab + (4/3)b?
IJv- 3 fawre: 3(a? + (4/3)ab + (4/9)b?) = 3(a + 2b/3)?| dff=r &4 2 x g x
2b/3 = 4ab/3 v | 37F:3(a + 2b/3)* |
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Qi) (9/S)s? + 6sv + Sv?
ITq7- 1/S f@@rem: (1/5)(9s? + 30sv + 25v2) = (1/S)(3s + Sv)2] &l 2 x 3s X Sv =
30sv v | 31T QfS)(Bs + $v)? |

9.2 (a — b)?> I #797 fAeB107: () 792 (i) 1932 (iii) 2992
I () (80 — 1)? = 6400 — 160 + | = 624) |
Gi) (200 = 7)2 = 40000 — 2300 + 49 = 37249 |
Gii) (300 = 1)? = 90000 — 600 + | = 89401 |

4.9 31T FIARFTD: (a + b + ¢)?
d=b+cW/W{a+a’)2=02+20d+dzldmm.az+za(b+c)+(b+
¢)? = a*> + 2ab + 2ac + b? + 2bc + ¢2| ATg THA BT o7 T

(a+b+c)=a>+b>+c?+ 2ab + 2bc + 2ca

s g1 (a + b + ¢) &7 T 59 3 @9 (a2, b% ¢2) 3% 6 smaar (ab, be, ca &
213 7 &2T & AT T B Gl & U T a9 + §T A @ Jueher FT T |

IETERT %: 119> Tabren

ROl 119 = 100 + 10 + 9

JIUT 2: 1002 + 102 + 9> + 2(100)(10) + 2(100)(3) + 2(10)(9) = 10000 + 100 + 3!
+ 2000 + 1800 + 130 = 1416] |

# HoAABT

/ (a + b)? =a%>+ 2ab + b?

2 (a = b)? =a*> = 2ab + b?

3| G+b+c)*=a>+b*+c?+ 2ab + 2bc + 2¢ca
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geraelt 4.3 (8T ART)
w.) aaf faawrer: () 172 Gi) 782 Gip) 1982 (iv) 2192 (V) 11042 (vi) 1120°
3T~ T=7 T TAT T ANt FUR grar (a + b)>, gt Arer & ar (a - b)? s
() (100 + 17)? = 10000 + 3400 + 289 = 13689 |
Gi) (80 — 2)* = 6400 — 320 + 4 = 60384 |
Gii) (200 — 2)? = 40000 — 200 + 4 = 39204 |
Gv) (200 + 14)? = 40000 + S600 + 196 = 45796 |
v) (100 + 4)? = 1210000 + 3300 + 16 = 1218816 |
i) (1100 + 20)? = 1210000 + 44000 + 400 = 1254400 |

.2 Jurars: (i) 16y> — 24y + 9
F2- (4y)> — 2(49)(3) + 32 = (4y — 3)? |

Gi) (9/9)s* + 6st + 4t*
I (3s/2)7 + 2(3s/2)(2t) + (21)* T 2 x 35/2 x 2t = ést v | 3T (3s/2 +
2t)? |

Gii) m*/9 + mk/3 + k¥4 + 3nk + 2mn + N?
IAT-a = m/3, b = k/2, ¢ = 3n T TF 2ab = mk/3 v, 2bc = 3nk v, 2ac = 2mn
1T ml3 + kf2 + 3n)? |

Gv) p/16 — 2 + 16/p?
- (p/4)? = 2 x (p/4) x (afp) + (a/p)? dfter: 2 x p/4 x G/p = 2 v | 3T (pla -
4p)? |

(v) 9% + Gb? + ¢2 — |12ab + bac — Gbc
IAT- 30, =2b, ¢ o) 2(3a)(=2b) = =12ab v, 2(3a)(c) = bac 7, 2(-2b)(c) =
—Gbc v | 3T (Ba = 2b + ¢)? |
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T3 7R & (i) (p + 3¢ + 7r)?
IT- p? + 97 + 49 + 2(p)(3¢) + 2(3¢)(7r) + 2(7r)(p) = p* + 9> + 49r* +
6pg + 42qr + 14pr |

Gi) (3x — 2y + 42)°
IJTI- W + Gy* + 1622 + 2(3x)(-2y) + 2(=2¢4)(42) + 2(42)(3x) = Ix* + G4y* +
1622 — 12xy — 16y2 + 24x2 |

G4 FaT (a+b—-c)?+@-—b+c)>+(a-b-c)=2a%+ 2b*> + 2¢* JaARBT
&

IA- W OPF HTIIAR: (a+ b — ¢)? = a* + b> + ¢ + 2ab — 2ac — 2bc; (a — b +
c)?>=a*+ b2+ c*— 2ab + 2ac — 2bc; (a — b — c)?> = a> + b* + ¢* — 2ab -
2ac + 2bc| ST U 3a + 3b? + 3¢? — 2ab — 2ac — 2bc | FE 20° + 2b* +
200 AN I FEUE AT 0 = b = c = | WaaAT 9 | + | + | = 3 & Rzt 6
31T g FoaAtAemT a@ & |

sfterrens %1 gfh: a> = (a + b)(a - b) + b?

g AT & a> — b? = (a + b)(a - b) | b* BN 97 of &3 a2 = (a + b)(a
—b) +b? | 750 § F Hferrend 5 ST TN o Gar clogh [PIel] IETEL SS? =
(55 + S)(5S = 8) + 52 =60 x S0 + 25 = 3000 + 25 = 3025 |

IR 352 = 40 x 30 + 25 = 1225 ] 652 = 70 x 60 + 25 = 4225 | 852 = 90 x
80 + 25 = 7225 1 10S% = 110 x 100 + 25 = 1102 | Yz o/ J=T & T 7 S
&), IHHT ZETS T p o, w x (n + 1) TABIAT 31T FT 779y 25 4T 311 3S: 3 x
4 = 12, AT 12251 85: 8 x 9 = 72, 37 7225

4.5 HeTITfoIT-215e1 A VTS x> + 7x + 12
SeraTfoIT-2150r SO ) o1 &) §37 791 x> & oot ugh x & wiar a91 | &1 gornair x
+ 3 3R x + 4 aTor ITAT 3 (x + 3)(x + 4) T YUITEA FATH:
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x+ 3

X

X

x%+ Px + 72=(x+5’}(x+ 4)

ZT5et I | 3T ot (x2), 7 UfAr (3 + 4 = 7x), 12 BIE a9 (3 x 4)] T (x + 3)(x
+G) = x2 + 7x + 12] §I IAST UG Y x> + 7x + 12 7 YV gr AT 7x T 3x
+ 4x F JI=T 74T

Are! @7 7% B 2x + Sx A AT Ty &7 AT 216 I AT 78t et (12
FHIFAT 2 x S & PIot B T& 3R Fohe) | ZAT 1 I O A7 G he: Fzra
T 21T 7 371 3[urerrer 12 &

Wﬁw (x +a)(x +b) =x*+(a +b)x +ab
i (x + 6)(x +7) = x>+ 13x + 42| 3R (px + a)(gx + b) = pg x* + (pb + ga)
x +ab | 3 2x + 3)(3x + 1) = 6x>+ 2x + W+ 3 =6x> +lIx + 3 |

4.6 ZIFEN & 1A IUITEST: ANT-I[oraTher Tafer

X2+ S x + P & Uz & foip DAt @ =0 Bt faieiaht AT S R JVTEeT P
&l ag a8 (x + a)(x + b) MW

JETEIUM 10: x> + 7x + 12
I ) FNT 7, IOTTHCT 12 FAMRT) 12 3 OIS 1412, 2:6, 3:4 | o 3+ 4 = 7
AT 2¢ ST x>+ Ix + 12 =0 +3)(x +4) |
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JETET ;x> + lix + 30
=R ) AT 1), urerser 301 2:1S (ART 17) <&t 310 (13) @@ 56 (1) &
I 2: lIx = Sx + 6x Ak (x + S)(x + 6) |

3GTEJT 12: x* — Sx + 6
ST ); IUITHET +6 371 AT =S, FATAT gl JEATE Feolledeh & -2 3T -3
TR 2 (x —2)(x - 3) |

RIgia &t a1 FRIg-ATEfolahT x2 + Sx + P & ity P aaiidier - g1t J=13i)
T fAg S aTelll P FUlTHAb — Td eeliHab, Ub FOHD, g3t J=T S o1 =g
ordt 21

gt 4.9 (ZoT Afed)
g1 G) s> - Ns+24=0_)(_)
I<v- 7197 -1, IureTher 24: —3 3R -8) (s — 3)(s - 8) |

Gi) C )+ 1) =3x* = 4x — 7
IJAT- 3 —Gx =7 @ (x+ 1) TaAE 3 — x+3x—7=x(3x=7) +1(3x - 7)
=0x -2+ DI R 3T Bx — 7) &

Gii) 10x2 = lIx = 6 = 2x = __)(__+2)
Fao- (2x — 3)(Sx + 2) = 10x> + Gx = I1Sx — 6 = 10x*> — |Ix — 6 v | b 3 3717 Sx
l

Gv) 6x* + 7x + 2
I 6 x 2 = 12; AT 7 37 VT 12 aTeft TBATG: 3 377 41 FEE 6x* + 3x + 4x
+2=3xCx+1)+202x+1)=0x+1)Bx +2) |

v.2 FaaaaT I (FHer qom fae faam): () -41% (i) 272 Gii) 23 x 17 (v) 1352 (v) 972
vi) 18 x 29 (i) 34 x 43 (viii) 205>
- () (40 + 1)> = 1600 + 30 + | = 168) |
Gi) (30 — 3)> =900 — 180 + 4 = 729 |
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Gii) (20 + 3)(20 — 3) = 400 — 9 = 39 |

Gv) fterr=ams: (135 + S)(135 = §) + 25 = 140 x |30 + 25 = 18200 + 2§ =
1822S |

v) (100 — 3)? = 10000 — 600 + 9 = 9409 |

i) (20 = 2)(20 +9) = 400 + 7 x 20 — 18 = 400 + 140 — 18 = §22 |
Qi) (40 — 6)(40 + 3) = 1600 — 3 x 40 — 18 = 1600 — 120 — 13 = 1462 |
i) (200 + S)? = 40000 + 2000 + 25 = 42025 |

9.3 qurerzss: () 9a° + b* + 4c? — éab + 12ac — Gbc
39T 3a, b, 2¢ @ 2(3a)(=b) = =bab v+, 2(3a)(2c) = 12ac v, 2(-b)(2c) =
—Gbe v | 317 BGa — b + 2¢)? |

Gi) 16s* + 25t — 40st
IJTF- (4s)> — 2(4s)(5t) + (5t)* = (4s — St)? |

Gii) r» = r - 42
3= 7T -, JTRer —42: -7 3 61 (r = ) + 6) |

Gv) 499> + lagh + h?
FqT- (79)% + 2(79)(h) + h* = (79 + h)* |

(v) 66u + 12Iv* + w2 — 176uv — 32uw + G4uw
I Su, —llv, =2w 71l 2(8u)(~IIv) = =176uv v, 2(8u)(-2w) = —32uw
2(-1v)(-2w) = 44vw v | 31T (8u — llv — 2w)? |

=M axg: (a — b)*(a + b) = (a> — 2ab + b)) (a + b)| YT (a — b)*(a + b)
= (a-b)la-b)a+b)] = (a-b)a*- b)) " 7 & o 57 vgor
STOTIT-3T6TIT TSHARBTD Ty & 71T Z0t 7 3T a* — a’b — ab? + b* W g 8l

4.7 TS HAHABTIAT I Hlet: =T
C(a+b)=C+b)la+b)=(0+b)a*>+ 2ab+ b>) =a*+ 2a°b + ab> + a’b +
2ab? + b* = a* + 3a%b + 3ab? + b* | I gerr (a + b) FT T 2 Tt (a* FR b?)
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377 6 TN (3 Terra X a x b 3T 3 TA a x b x b) H §=ar 8 b I o918 —b
& (a - b)* = @* - 3a%b + 3ab? - b* (g s F-arF + - + =)

3GTERVI 13: 3T p* + 6p*q + 12pg 2_+_8q3_a7ﬁ'_ 'ﬂ?r_}ﬁ‘_ga-r

WA ) a* + 3a%b + 3ab® + b> IS a0 = p, b = 2¢] &R 3p2(2q¢) = ép’q v,
3p(2¢)% = 12pg* v, (2¢)* = 8¢ /|

TROT 2: el = p + 24 |

IETEIVT 149: 8n* — 60n°m + 1S0nm* — 125m’ @1 (a — b)* & =g & fa=T

I 8n* = (2n)3 125m* = (Sm)?, 8 a = 2n, b = Smi &= 3(2n)*(Sm) =
60n°m v, 3(2n)(5m)2 = 15S0nm? v )

T 2: I (20 = Sm)* , TgT a = 2n 3R b = Sm|

ﬁeﬁ?aﬁwmaﬁw
=y = (=gl +xy +y) IFAE (- PO+ xy + ) = X+ Xy +
xy? = Xy = xy* -y = X — g (T & UG e AT )|
¥+ =+ y)x? - xy +y?) | 5 g ggei: T8 agh JoAaT § folas y &
oT9TE —y IHT AT &l

N x -y, x* - y?, X — g BT JOAEE & AR x4 - gt = (¢ = ¢) (¢ + ¢
T SR x5 — g5 = (x = Y4 + Xy + X47 + xy* + ¢2) BT S aRIT H x — ¢
& n & oI xn — yn I fasnfala Hear 2

X3+y3+23—3xg2=(x+g-f)—z)(x2+g2+22—xg——gz
- 2x

30T I 176‘?(x+5/+22=x2+g2+z +2(xg+yz+zx)?3’xg+gz+zx
farer: 100 = 38 + 2(xy + yz + 2x), AT xy + y2 + 2x = 3] |

WM 2 T+ P +2°—3xy2= (x+y +2)0+y> + 22— (xy + y2 + 2x)) =
10 x (38 — 31) = 70]
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T 3: AT X + > +2°=70 + 3x25=70 + 75 = 145 |

FAGATABT AT
(x + ¢)? = x* + 3¢y + 3xy* + ¢* 19T T &Il
(x —y)? = x> = 3% + 3xy* — ¢* 37 FHT TgT
¥ —yP= (-9 +xy + y?) T BT HIT

X+ P = (x + ) — xy + y?) 1 T 1T

X +y+ 22 =3xyz = (x +y +2)(.) it =t

4.3 URAT HciPh) B AIT HIAT
URAT DTk 3 §E9ET d1 9T &1 TeT IRt & [010: Sier a7iT ET HT IVHET I,
oo Il JUITEE HIE G (FHIET 51 arerm JurTe o 7 &)l

IETEAT 16: (x> — 7% + 12)/(5x* + Sx — 100) HIT FHIY

TIVT I 37T AT —7, JOTTReT 12: -3 3R =4, FF (x — 3)(x — 4)]

T 2 g7 S fArer: S(x2 + x — 20)1 ART |, IurTRer —20; S IR —4, IF: S(x +
) —4)l

=90 3¢ (x — 4) @k (x — 3)/(5Cx + S)) |

=M (36s% — 12st + t2)/(t2 + 2ts — 48s2); 3T = (6s — t)* = (t — 65)2] &%
JNT 25, JUITHST —48s% 8s 3R —6s, I (¢ + 3s)(t — 65)] (¢t — 6s) FIEk: (¢ -
6s)/(t + 8s) |

gemaett 4.5 (gor AlT)

. G) (3p*> = 3pg — 1342 /(p* + 3pg — 10g>)

IT- 9o 3(p> — pg — 692 = 3(p - 3¢)(p + 2¢) 1 & (p + Sg)(p — 2¢)| o T&
wedl: 3(p — 3¢)(p + 2¢) | ((p + S¢)(p — 2¢)) |
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Gi) (v = 3n2m + 3nm? = m?)/(Sm? — 10mn + Sn?)
Iqo- gisr= (0 = m)?1 &7 = S(m? = 2mn + n2) = S — m)? 3T (0 = m)/IS |

Gii) (W = vz + 3% + 3wvx)/(w? + v2 + x2 — 2wy — 2ux + 2wx)
IV fiF-a FaAAFT Ha=w, b = —v, ¢ = x o T = (W — v +x)(W? + v2 +
X2+ wv + vx —wx) | & = (W — v + x)? F1aT g% (W? + V2 + x> + wv + vx

- wx)llw - v +x) |

() (ay? - 204z + 2522)/(252* - 44°)

m' 37?’—: (2!/ _ 52)2 = (SZ — 2y)2/ &9 = (SZ — 2y)<52 + Zg)l WW (SZ -

29)/(52 + 2¢) |

) G+ x—6)(2—=7x+12) | ((x* = 6x + 8)(x* —9))

FAT-x+x-6=K+3)x-2DIx=x+12=K=-3)x-6)] x*-6x+38
=(x-2)(x=-4Ix-9=(-3)x+ 3) & IVTES e ST & I
3w &l

i) Gt = 16)/(p* — 4p + 4)

FJAT-pt =16 = > - 4)Qp*+4) = (p-2)(p+2)(p* + 4) 1 & = (p - 2)*| TF

(p—-2) @Er(p+2)@p*+9)/p - 2) |

ITERVT 17: FATARN BT HTAS: TF x X x 0, 8 AT x x |, IS 5%1 wof
TIT ;. poT FITHA = x* + 8% + 1]

TIUT 2 T 8, YURTHCT 1S: 3 3R S| 31T &FHA = (x + 3)(x + S)|
T 3: TS x + S FPIS, ASTE x + 3 FHIE

IZTERVT 13; aTenay 1 TS, wiars I 4 #t e, gwer 96 AP

TJIT ) TS x, A x — 41 x(x — 4) =96, FFx* — G4x — 96 = 0]

TIIUT 2: AN —4, YUTHST —96; —12 I 8] x> — 12x + 3x — 96 = x(x — 12) + 3(x
12) = (x = 12)(x + 8) = 0]
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TIT 31 x = 12 AT x = 3| FAE FONHF 7t @ T, FAIT AT = 12 7,
wasTE = g #Ht

AT & Jid & T (go7 Ald)
vl Foremer: () (—3x + 4)? (i) s + 7)(2s = 7)
3% () a2 — 24x + 161 (i) (2s)? — 7% = 4s> — 49 |

Gii) Qo* + 112)Q? = 1/2) Gv) Cn + 7)(2n = 7)
FZ- i) p* - M4 | Gv) 4n? - 49 |

() (s = 2t)(s? + 2st + 4t2) (i) Q/C2r) = 4r)?
FAe-(v) a =5, b =2t HAN o> — b* s* — 8¢ |
Qi) 1C4r) =2 x (1/C2r)) x Gr + 16r* = W(ar) — 4 + 16r> |

Gii) (-3m + Gk - 1)?
ITT- m? + 16k + 12 + 2(=3m)(4k) + 2(4l)(-]) + 2(-1)(-3m) = m? + 16k* +
12 — 24mk — 3kl + 6ml |

Giii) (x = y/3)* (ix) (Fkf2 — 2m/3)?

Fe- (i) x> = 3x2(y/3) + 3x(y/3)? — (Y/3)* = x> — xy + xy*3 — y’*/27 |
Gx) (7k/2)* = 343k3/81 3(7k/2)*(2m/3) = 3 x 49k*/4 x 2m/3 = 49k*m/2]
3(7k/2)(2m/3)? = 3 x 7k/2 x am?/9 = |6km?/3] (2m/3)? = 3m*/27] 3T
3493118 — 9%2m/f2 + 19km?/3 — 8m>*/27 |

g.2 &t () 17 x 21 (i) 109 x 96 (i) 24 x 16
I () (19 - 2)09 + 2) = 361 — 4 = 3572 1 (i) Q00 + 4)(100 — 4) = 10000 —
16 = 9984 | Gii) (20 + )20 — 4) = 400 — 16 = 384 |

Gv) 1473 (v) 1995 (vi) 127*

I Giv) (150 = 3)* = 3375000 — 3(22500)(3) + 3(150)(3) — 27 = 3375000 —
202500 + 4050 — 27 = 3176523 |
(v) (200 = 1) = 2000000 — 120000 + 600 — | = 7380599 |
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vi) (130 = 3)* = 2197000 — 152100 + 3510 — 27 = 2043383 |

Gii) (-107)* Qiii) (-299)3
3% (vii) =100 + 7)* = —=(1000000 + 210000 + 14700 + 343) = —)225043 |
Giii) =300 = 1)* = =(27000000 — 270000 + 900 — 1) = -26730839 |

.3 qurars: () qy? + | + 1/Q06y2) (i) am? - 1/(25n?)
- () (2y)? + 2Cy)0/Cay)) + (/Cay))? sfter = 1 v | 3T (2y + WM(4y))? |
Gi) 3m)? = (1/Csn))?> = Bm = U(Sn))(Bm + 1/(sn)) |

Gii) 27b* = 1/(64b*)
I9%- (3b): = (1/(4b))* = (3b — W(4b))(3b> + 3/4 + 1Q6b2)) | (FF=r: 3b x
1/(4b) = 3/41)

Gv) x> + Sx/é + 1/6
I<AT- AT 516, JUITHA 1/6: 1/2 SR 1131 (x + W2)(x + 1/3) |

) 2703 = 1125 — 27u%/S + u/2S
JT-a = 3u, b = 1/S| 3a%b = 27u*/S 7, 3ab? = u/2S v | 3T Bu - 1/S5)* |

i) 64y® + 2°/128
FAT- (49)* + (2/5)* = (4y + 2/5)Q6y> — 9y2/S + 2%/25) |

Gii) p* + 27¢* + r* — 9pgr
Iqv- JNF-TT FAHAAFT 7 a = p, b = 3g, ¢ =r (Babc = 9pgr v): (p + 3¢ +r)(p?
+ Qg7 + r> — 3pg — 3¢gr — pr) |

Giii) am? = 12m + ¢
I (3m)? = 2G3m)(2) + 22 = Bm - 2)* |

Gix) 9 — (8/3)y> + 2°/3 + bxyz
- 1/3 R (1/3)(27¢ = 34> + 22 + 18xy2) | ST a = 3, b = =2y, ¢ = 2, IR
=3abc = =3(3x)(=2¢)(2) = I3xyz v | FT QBB)Bx = 2y + 2) (x> + 9y* +
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22 + bxy + 2y2 - 3x2) |

&) ax* + Qy? + 362° + 12x2 + 36yz + 24xy

37 Waﬁq\v’fa'?f(a+b+c)2#a=2x,b=3g,c=6z & foir ot & ug
12xy, 24x2 TR 36y2 FTREI G H BY TT F 24xy 3R 12x2 9T F §gor 80
2 safeir 7g 3l 7t icias ot gaf aiet 81 ;BT =7 4x2 + 9y + 3627 + 12xy
+ 2Gxz + 36yz, (2x + 3y + 62)> gl

(xi) 270 — 1/216 — 9?2 + u/4
3d7-a=3u, b =1/6] 3a%b = 3 x9u> x |/6 = 9u*2 v, 3ab* = 3 x 3y X /36 =
ulG v | IT Bu = 1/8)* |

.9 36 B () (4x* + ax + D/(4x* = 1)
I Q2x + DY(Cx - D@x + 1)) = @x + DI2x-1) |

Gi) 9(3a* — 24b*)/(9a* — 36b?)
I<IT- 3T 9 x 3(a* = 8b*) = 27(a — 2b)(a* + 2ab + 4b*) | & 9(a* - 4b?) = 9(a
- 2b)(a + 2b)| 9 377 (a — 2b) F12r: 3(a? + 2ab + 4b)/(a + 2b) |

Gii) (s* + 125t /(s> — 2st — 35¢2)
IT- 37 (s + St) (s> — Sst + 25t2)| &% ANT -2, Juretther —3S: =7 IR S, T (s
— 7t)(s + St)| FET UL (s — Sst + 25t)/(s — 7t) |

U.S Tuifag ofdTs 3T FETS: () 25a% — 30ab + 9b? (ii) 36s* — 49t
e (i) (Sa — 3b)?| A §eT Sa — 3b (FE T )|
(i) (6s)? = (7t)? = (6s + 7)(6s — 7t)| Giag bs + 7t , <AIEIS bs — 7t |

.6 T oiars, =ers, Sars: () 6a> — 24b? (i) 3ps — 1Sps + 12p
I (1) 6(a> = 4b>) = 6(a + 2b)(a — 2b)| faemZ 6, (a + 2b), (a — 2b) |
Gi) 3p(s?> = Ss +4) = 3p(s = (s = 4)) {ATE 3p, (s = 1), (s = 4) |
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U.7 40 H} YT & aeiahIR Fel & Al & dRI AR s H =IIeT I2ar &) I™T BT
SITHeT?
IAY- T Al & qIER & g a9 Bl Jear = 40 + 2s] Iz T &her = (40 +
25)2 — 402 = 1600 + 160s + 4s> — 1600 = 4s* + 160s = 4s(s + 40) #HP |

9.8 fareft TSAT 37i7 3 el T AT 10/3 &1 FEAT T

T x + Mx = 10/3] 3x I IOM: 3x* + 3 = 10x, 31T 3x* — 10x + 3 = 0] —I0x = —9x
—xdrgh3x(x —3) = 1(x—=3) =Gx—1N(x-3) =0l 3dTx=3ATx =
13

.9 JTeTTe T SFTHeT 2x* + 7x + 3 o9 & & 37 =SIS 2x + || ST F7T F)
FJAT- 22+ X+ 3=0Qx+ D+ 3) [AF 2x* + bx +x + 3 V]| TS5 = x + 3
& |/

y‘.IOx—Z.?#?x—I/2,px2+Sx+r37'§,707’€1'25i?§‘l7?23T3#p=rl
AT px2 + Sx + 1 = plx — 2)(x = 1/2) = p(> = $x/2 + 1) = px* — (5p/2)x + pl
JorelT: X T AUk S = —Sp/2, 3T p = 2| FR: r = pl siTgr = p @< -2)|

GlNa+b+c=S8 ab+bc+ca=10 RgHNa*+b*+c* - 3abc = -25]

IA-a>+ b*+c2=(a+b+ )2~ 2(ab + be + ca) = 25 — 20 = S| qF @* + b*
+c2—3abc=C( +b+c)@+b*+c2—(ab +bc+ca))=5x(s-10)
==25 /|

.12 RETsIr 5 &3 916 n & A0 n* — n, 6 I T8I 2)

IGe-n —n=nln>=1) = = Dnl + 1) , 77t S FATT FZ7371 FT
TUITeT] farad et HHTIT AT H P TwT 3 T JUIET & & SR FHor 3
FH U TF 1t &1 31T quther 2 37 3 I fsiesr & ST 6 I fasyear &1
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E‘.IB(i)x+g=—QS')Fr)x3+g3—I2xg+6QEﬁT377?1’l(ii)x=2g+6ﬁ€ﬁx3—
By’ — 36xy — 216 T Al
FaT- (i) 64 = 4° 3R 12xy = 3 x xy x 4 T, qredicis = x> + ¢* + & — 3xy(4))
2=QW),x+g+2=—Q+Q=0,3Tf?W0 E?F#H?H—WW@WX3+¢
+2° = 3xyz = 0 g &1 AT = 0 |
(i) S x> + (~2¢9)* + (=6)* = 3(x)(-24)(-6) TIHY [ciTer: -3 x |12xy =
~36xy /11 ARTX — 29 — 6 = 0 (@AfF x = 29 + 6)] I 77T 0 &)

IR FIeRTT
o HIAMABT ISR & FH A F oI T gt & FHFr PaeT o AN F foiv
« (a+b)=a>+2ab+by (a-—b)>=0a>-2ab+b% (a+b+c)=a*+b+
¢’ + 2ab + 2bc + 2cal
-b>=(a+b)la-b); (x+a)lx+b)=x2+ (a+b)x + abl
X2 + Sx + P % Ui & fo1e: Ut @ J=A10 Fer foreanr AT S 3717 JoTaer P
&l
(a £ b)*=a**3a% + 3ab*> + b* * + > = (x + Y F xy + y?)]
x3+g3+23—3xy2=(X+y+2)(xz+g2+22—Xy—gz—zx)/

URHT otk IR Fat & [o10: U FRY, JoAfers UTHS ()7 &) FIeh

fRlgren @ a1 Jg FN: T H S aref FIS g1 siw # F=AT ofl; A 7S]
fferramsf #T e 3 757 fAererr (7 x 8 = S6, o 25) | FeFeleR I aran
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