FACTORISATION OF POLYNOMIALS - CHAPTER -3
EXERCISE - 3A

Answerl. 9x% + 12xy
9x2 + 12xy = 3x(3x) + 3x(4y)
=3x(3x + 4y)

Answer2. 18x%y- 24xyz
18x2y - 24xyz = 6xy(3x) — 6xy(42)
=6xy(3x —42)

Answer3. 27a3b® — 45a*b?
27a3b® — 45a*b? =9a3b?(3b) — 9a3b?(5a)
=9a3b?(3b — 5a)

Answerd. 2a(x+y)—3b(x+y)
2a(x+y)—3b(x+y)=(x +y)(2a—3b)

Answer5.  2x(p? + q%) + 4y(p* + q*)
2x(p* + q%) +4y(p* + ¢*) = (* + ¢*)(2x + 4y)
=2(p* +q*)(x +2y)

Answer6. x(a—5)+y(a—>5)
x(a—=5)+yl@a—-5)=(@—-5(x+y)

Answer7. 4(a+ b)— 6(a+ b)?
4(a+b)— 6(a+b)*=2(a+b)(2—3(a+b))
=2(a+b)(2—-3a—3b)

Answer8. 8(3a—2b)?—10(3a — 2b)
8(3a — 2b)% — 10(3a — 2b) = 2(3a — 2b)(4(3a — 2b) — 5)
= 2(3a.22b)(12a — 8b — 5)

Answer9. x(x +y)3 —3x%y(x +Yy)
x(x +¥)% = 3x2y(x + ) =x(x + y)((x +)* — 3xy)
=x(x +y)(x? + y? + 2xy — 3xy)
=x(x +y)(x* +y* —xy)

Answer10. x3 + 2x% + 5x+ 10
x3 +2x%2+5x +10=x3 + 5x + 2x% + 10
=x(x?2+5)+ 2(x% +5)
=(x+2)(x*+5)

Answerll. x?+ xy—2xz—2yz
X2 +xy —2xz — 2yz=x%—2xz + xy — 2yz
=x(x —22) + y(x — 22)
=((x+y)(x —22)
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Answerl2. (a®b —a*b + 5ab — 5b)
(a®b — a®h + 5ab — 5b) = (@b + 5ab — ab — 5b)
= [ab(a? + 5) — b(a? + 5)]
= (ab—-b)(a®+5)
=b(a—1)(a?+5)

Answerl3. 8 —4a —2a3 + a*
8—4a—-2a®*+a*=8-2a®—4a+a*
=204 -a®)—a(4+ a3
=Q2-a)4—-a®

Answerld., x3 — 2x%y + 3xy* — 6y3
X3 —2x%y 4+ 3xy? — 6y3 =x%(x — 2y) + 3y (x — 2y)
= (x —2y)(x* +3y?)

Answerl5. px—5q+pq —5x
px —5q +pq—5x =px —5x+pq —5q
=x(p—5)+q{-5)
=x+q¢@p@—-5)

Answerl6. x> +y—xy—x
Xi4+y—xy—x=x*—xy+y—x
=x(x—y)+(Dx—-y)
=(x-Dkx-y)

Answerl?. (3a—1) —-6a+2
(Ba—-1)%—6a+2=(3a)?+(1)? —23a.1—6a+2

=92 +1—6a—6a +2
=9q%2 —12a+3
=92 —9a—3a+3
=9a(a—1)—-3(a—-1)
=(a—1)(9a—-3)
=3(a—1)(3Ba-1)

Answerl8. (2x —3)? —8x+12
(2x—3)2—8x+12=(2x —3)2 = 4(2x — 3)
= (2x =3)[(2x — 3) — 4]
=Q2x—-3)2x—-7)

Answerl9. a®+a—3a®>-3
atl+a—-3a>-3=a(@®+1)-3@*+1)
=(a?+ 1D(a-3)

Answer20. 3ax — 6ay — 8by + 4bx
3ax — 6ay — 8by + 4bx = 3a(x — 2y) + 4b(—2y + x)
= (x —2y)(3a + 4b)

Answer2l. abx? + a’x + b*x + ab
abx? + a’x + b?x + ab = ax(bx + a) + b(bx + a)
=(ax +b)(bx + a)
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Answer22. x}—x*+ax+x—a-1
xXi—x?t+ax+x—a-1=x—x>+x(a+1)—1(a+1)
=x3—x2+[(x—1D(a+1)]
=x2(x— 1)+ [(x—D(a+ 1)]
= —-D[x%+ (a+1)]
=x-DxE*+a+1)

Answer23. 2x+4y—8xy—1
2x+4y—8xy—1=2x—-1+4y —8xy
=12x — 1) — 4y[(—1) + 2x)]
=12x—-1)—4y(2x—-1)
=Q2x-DA-4y)

Answer24. ab(x? + y?) — xy(a®? + b?)
ab(x? + y?) — xy(a®? + b?) = abx? + aby? — a’xy — b%xy
=abx? — a’xy + aby? — b%xy
= ax(bx — ay) — by[(—ay) + bx]
= ax(bx — ay) — by(bx — ay)
= (bx — ay)(ax — by)

Answer25. a?+ab(b+1) + b3
at+ab(b+1)+b3=a?>+ab*+ab+b3
=a(a+b?) +b(a+ b?)
=(a+ b)(a+ b?)

Answer26. a®+ ab(1 — 2a) — 2b?
.a®+ab(1—2a)—2b%? =a®+ab—2a*b — 2b?
=a(a? + b)— 2b(a® + b)
= (a—2b)(a® +b)

Answer27. 2a? + bc — 2ab — ac
2a? + bc —2ab —ac = 2a”* —2ab + bc — ac
= 2a(a—b) — c(a—=Db)
=(a—b)R2a—-ro)

Answer28. (ax + by)? + (bx — ay)?
(ax + by)? + (bx — ay)? =(ax)?® + (by)? + 2.ax.by + (bx)? + (ay)? — 2. bx.ay
= a®x? + b?y? + b?x? + a’y? + (2abxy — 2abxy)-
= a?x? + a’y? + b%x? + b?y?
=a?(x®2 +y2) + b2(x? + y?)
= (2 +yh)(a® +b)

Answer29. a(a+ b—c)— bc
ala+b—c)—bc=a*+ab—ac—bc
=a(a+b)—cla+b)
=(a+b)(a—c)

Answer30. a(a—2b—c) + 2bc
ala —2b—c) +2bc = a® — 2ab — ac + 2bc
=a?—ac— 2ab + 2bc
=ala—c)—2b(a—rc)
=(a—c)(a—2b)
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Answer3l. a’x? + (ax®> +1)x+a
a?x?+(ax?+Dx+a =a*x?+ax®+x+a
=ax?(a+x)+ 1(a+x)
=(a+x)(ax?*+1)

Answer32. ab(x? + 1) + x(a? + b?)
ab(x? + 1) + x(a? + b?) = abx? + ab + xa? + xb?
=abx? + xa’ + xb? + ab
=ax(bx + a) + b(bx + a)
=(ax + b)(bx + a)

Answer33. x%—(a+ b)x +ab
x2—(a+b)x+ab=x*>—ax—bx+ab
=x(x—a) —b(x—a)
=(x—a)(x—b)

Answer3d. x?+—-—2—3x+>
X X

X2+ E2_2_3x+3= x2+iz—2.x.l—3(x——)
x x x x x
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EXERCISE - 3B
FORMULA USED -: (a — b?) = (a — b)(a + b)

Answer.1l. 9x% — 16y>
9x? — 16y? = (3x)% — (4y)?
= (Bx —4y)(3x + 4y)

Answer.2. (%x2 - %yz)
(e =3r2)= () - (o)

=(Fx=57) (Fx+5y)

Answer.3. 81 — 16x?
81—16x% = (9)? — (4x)?
=(9—4x)(9 + 4x)

Answer.4. 5 — 20x2
5- 20x% = 5(1 — 4x?)
=5[(1)* - (2x)?]
=5(1-2x)(1+ 2x)

Answer.5. 2x*—32
2x* — 32 = 2(x* — 16)
=2[(x*)* — (9)?]
=2(x?—-4)(x* +4)
=2(x —2)(x +2)(x* + 4)

Answer.6. 3a®b —243ab?
3a3b — 243ab® = 3ab(a® — 81b?)
= 3ab(a — 9b)(a + 9b)

Answer.7. 3x3 —48x
3x3 — 48x = 3x(x? — 16)
=3x(x —4)(x +4)

Answer.8. 27a? — 48b*
27a? — 48b% = 3(9a? — 16b?)
=3[(3a)* — (4b)?]
=3(3a — 4b)(3a + 4b)

Answer.9. x — 64x3
X — 64x3 = x(1 — 64x?)
=x{(1)* - (8x)%}
=x(1—8x)(1+ 8x)

Answer.10. 8ab? — 18a?®
8ab? — 18a® = 2a(4b? — 9a?)
= 2a(2b — 3b)(2b + 3a)
Answer.11. 150 — 6x?
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150 — 6x% = 6(25 — x?)
=6(5—x)(5 + x)

Answer.12. 2 — 50x2
2-50x% = 2(1 — 25x2)
=2(1-5x)(1+ 5x)

Answer.13. 20x2 — 45
20x2 — 45 = 5(4x2 — 9)
= 52x—-3)(2x +3)

Answer.14. (3a + 5b)% — 4¢?
(3a +5b)? —4c? = (3a +5b — 2¢)(3a + 5b + 2¢)

Answer.15. a?—b*—a—»b
a?=b2—a—-b=(a—b)la+b)—1(a+b)
=(a+b)(a—b—-1)

Answer.16. 4a? —9b%* —2a —3b
4g2 — 9b? — 2a — 3b = (2a — 3b)(2a + 3b) — 1(2a + 3b)
= (2a + 3b){(2a — 3b) — 1}
=(2a+3b)(2a—-3b—-1)

Answer.17. a® — b? + 2bc — c?

.a? —b% +2bc—c? =a?— (b?— 2bc + c?)
=a?— (b —c)?
={fa-0-oHa+ (-0}
=(a—b+c)(a+b—0c)

Answer.18. 4a? — 4b® + 4a +1
4a® —4b? +4a+ 1 = (4a®> + 4a + 1) — 4b?
= (2a +1)* — (2b)?
= (2a+1+2b)(2a+1 - 2b)
= (a+ 2b+ 1)(2a — 2b + 1)

Answer.19. a® + 2ab + b* — 9¢?
.a%? + 2ab + b?> — 9c¢? = (a? +2ab + b?) — (3¢c)?
= (a+b)? - (3¢)?
=(a+b—3c)(a+b+3c)

Answer.20. 108a? — 3(b — c¢)?
108a? — 3(b — ¢)? = 3{36a? — (b — c¢)?}
=3{6a— (b —c)}{6a + (b —¢)}
=3(6a—b+c)(6a+b—c)

Answer.21l. (a+b)®—-a—»b
(a+b)¥®—a—-b=(a+b)BP—1(a+b)
=(a+ b){(a+b)? -1}
=(a+b)(a+b+1)(a+b—-1)

Answer.22. x? + y* —z? — 2xy
X2+ y?—z2 —2xy = (x? +y%?—2xy) — z2
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=(x-y)3-z*
=x-y-2x-y+2)

Answer.23. x* + 2xy +y* — a® + 2ab — b?
X2+ 2xy +y2—a?+2ab—b? = (x% + 2xy + y?) — (a® — 2ab + b?)
=(x+y)*—(a—b)?
={(x+y)— (@a—b)}H(x +y) + (a—b)}
=x+y—a+b)(x+y+a—-D>b)

Answer.24. 25x% — 10x + 1 — 36y?
25x%2 — 10x + 1 — 36y% = (25x? — 10x + 1) — (6y)?
= (5x — 1) — (6y)*
=GBx—-1-6y)(5x—1+6y)

Answer.25. a— b — a? + b?
a-b—a?>+b?> =a—>b—1(a? - b?)
=(a—b)—1(a—b)(a+b)
=(a—b)(1—a—b)

Answer.26. a® — b? — 4ac + 4c?
.a?> —b? —4ac + 4c? = (a? — 4ac + 4c?) — b?
= (a —2¢)? — b?
=(a—2c—Db)(a—2c+Db)

Answer.27. 9 — a? + 2ab — b?

9- a? + 2ab — b? = (3)?> — (a? — 2ab + b?)
=(3)?—(a—b)?
={83-(a—b)}3+ (a=b)}
=(B-a+b)3+a—h)

Answer.28. x®> —5x> —x+5
X3 —5x2 —x+5=x*(x—-5)—1(x —5)
=(x=5x*-1)
=x-=5)x-Dkx+1)

Answer.29. 1+ 2ab — (a? + b?)
1+2ab — (a? + b?) =1 — {(=2ab} + (a® + b?)}
=1-(a—b)?
={1-(a-b)H1+ (a—b)}
=(1—a+b)(1+a—b)

Answer.30. 9a? + 6a + 1 — 36b?
9a% + 6a+ 1 —36b% = (9a® + 6a + 1) — (6b)?
= (3a + 1)?> — (6b)?
= (3a+1—6b)(3a+1+6b)

Answer.31. x?—y? +6y—9
X2—y?+6y—-9=x2—-(y2—6y+9)
=x’=(y - 3)?
=x-@-3)}Hx+ G -3)}
=@x-y+3)(x+y-3)
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Answer.32. 4x% —9y%? —2x — 3y
4x2 — 9y% — 2x — 3y = (2x)? — (3y)? — 1(2x + 3y)
=(2x —3y)(2x +3y) —1(2x + 3y)
=Qx+3y)2x -3y —1)

Answer.33. 9a? + 3a — 8b — 64b?
9a? + 3a — 8b — 64b% = (3a)? — (8b)?2 + 3a — 8b
= (3a — 8b)(3a + 8b) + 1(3a — 8b)
= (3a—8b)(3a+8b + 1)
Answer.34. x? + xiz -3

.x2+x—12—3= (x2+x—12—2.x.§)—1
=(x+1)2—12
X

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

Answer.35. x% —2+ xiz -y
2

Answer.36. x* + %
x* +:—4= x* +:—4+2.x2.xz—2— 2.352.;—2
= (x4 +o+ z.xz.xiz) —4
(+5) -0
(x2 +§—2) (x2 +xz—2+2)

Answer.37. x8—1
x8—1 = (x*)?—1?
=@x*=D*+1)
=@ -DE*F+DE*+1+2.x%1-2.4%1)

=@ - D@+ DE2+ D{e? + 12 - (V2x)'}
=(x—-DE+DOF+D(x? +1—2x)(x? + 1 ++/2x)

Answer.38. 16x* —1
16x* — 1= (4x%)? — 12
=(“4x?-1D(Ax*+1)
=2x-1DRx+ 1D(4x2+1)

Answer.39. 81x* — y*
81x4 _ y4 — (9X2)2 _ (y2)2
= (9x* =y (9% +y?)
=Bx - y)Bx+y)(9x* +y?)

Answer.40. x* — 625
x* — 625 = (x?)? — (25)?
= (2% — 25)(x? + 25)
= (x = 5)(x + 5)(x? + 25)
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EXERCISE - 3C

Answer.l. x%+ 11x+ 30
X2+ 11x+30 =x2+5x+6x+ 30
=x(x+5)+6(x+5)
=(x+5)(x+6)

Answer.2. x?+ 18x + 32
X2+ 18x +32 =x%+16x+2x+32
=x(x +16) + 2(x + 16)
=((x+16)(x +2)

Answer.3. x%+20x— 69
X2 +20x—69 =x%+23x—3x—69
=x(x+23) —3(x + 23)
=(x+23)(x—3)

Answer.4. x%+ 19x — 150
X% +19x — 150 = x? + 25x — 6x — 150
=x(x + 25) — 6(x + 25)
=(x+25)(x—-6)

Answer.5. x*+ 7x—98
X2 4+7x—98 =x%+14x—7x—98
=x(x+14) —7(x + 14)
=x+14)x-7)
Answer.6. x2+ 2v/3x — 24
X2 +2v3x — 24 = x? +4/3x — 2\/3x — 24
= x(x + 4v3) = 2v3(x + 4V3)
= (x + 4v3)(x =2v3)

Answer.7. x%—21x+ 90
X2 —21x+90 =x%—15x —6x + 90
=x(x —15) — 6(x = 15)
=(x—15)(x—6)

Answer.8. x%—22x+120
X2 —22x +120 = x? — 12x — 10x + 120
=x(x—12) —10(x — 12)
=(x—-12)(x —10)

Answer.9. x%—4x+3
X2 —4x+3=x>-3x—x+3
=x(x—3)—1(x —3)
=x-3)x-1)

Answer.10. x2 + 7/6x + 60
X2 4+ 7V/6x + 60 = x2 + 5v6x + 2v/6x + 60
=x(x + 5vV6) + 2V6(x + 5V6)
= (x +5V6)(x + 2V6)

Answer.11. x%2+3V/3x+6
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X2 +3V3x+6=x2+2V/3x+V3x+6
=x(x +2vV3) + V3(x + 2V3)
= (x +2v3)(x +V3)

Answer.12. x2 + 61/6x + 48
X% 4 6V6x + 48 = x? + 4V6x + 2V/6x + 48
=x(x + 4V6) + 2V6(x + 4V6)
= (x +4V6)(x + 2V6)

Answer.13. x2 + 5vV5x + 30
X2 +5v5x + 30 = x% + 3v/5x + 2v/5x + 30
=x(x + 3V5) + 2vV5(x + 3v/5)
= (x +3V5)(x +2v5)

Answer.14. x% —24x —180
X% —24x — 180 = x? — 30x + 6x — 180
=x(x —30) + 6(x — 30)
=(x—30)(x+6)

Answer.15. x% —32x — 105
X% —32x — 105 = x?> — 35x + 3x — 105
=x(x —35) + 3(x — 35)
=(x—35)(x + 3)

Answer.16. x% — 11x — 80
X2 —11x—80 =x?—16x +5x — 80
=x(x —16) + 5(x —16)
=(x—16)(x+5)

Answer.17. 6 — x — x?
b6—x—x2=-—x>-3x+2x+6
=—x(x+3)+2(x+3)
=(—x+2)(x+3)
=2-x)(x+3)

Answer.18. x%2 —+/3x—6
X2 —\Bx—6=x2—-2/3x+/3x—6
=x(x — 2v3) + V3(x — 2v3)
= (e~ 209)x +V3)

Answer.19. 40 + 3x — x?
40+ 3x —x? = —x?+8x —5x + 40
=—x(x—8)—5(x—18)
=(x—-8)(—x—15)
=B—-x)(x+5)
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Answer.20. x% —26x + 133
X% —26x +133 =x?—19x — 7x + 133
=x(x—19) —7(x —19)
=(x—-19)(x—-7)

Answer.21. x% — 2+/3x—24
X% —24/3x — 24 = x* — 4/3x + 2+/3x — 24
=x(x — 4v3) + 2v3(x — 4V3)
=(x —4V3)(x +2V3)

Answer.22. x2 —3v/5x — 20
x2 —3v/5x — 20 = x2 — 4/5x + v/5x — 20
=x(x — 4v5) + V5(x — 4v5)
= (x — 4v3)(x +V5)

Answer.23. x2 ++/2x — 24
X2 42x — 24 = x% + 42x — 3\2x — 24
=x(x + 4vV2) — 3V2(x + 4V2)
= (x +4V2)(x - 3v2)

Answer.24. x2 —2+/2x — 30
X2 — 2+/2x — 30 = x2 — 5v2x + 3v2x — 30
=x(x — 5V2) + 3V2(x — 5V2)
= (x = 5v2)(x + 3v2)

Answer.25. xZ —x— 156
X2 —x—156 =x* —13x + 12x + 156
=x(x—13)+ 12(x — 13)
=(x—13)(x +12)

Answer.26. x% —32x — 105
X% —32x — 105 = x? — 35x + 3x — 105
= x(x — 35) + 3(x = 35)
=(x—35)(x+3)

Answer.27. 9x% + 18x + 8
9x2 +18x +8 =9x% + 12x + 6x + 8
=3x(Bx+4)+2(3x+4)
=Bx+4)(3x+ 2)

Answer.28. 6x% + 17x + 12
6x% +17x +12 = 6x% +9x + 8x + 12
=3x(2x +3) + 4(2x + 3)
=2x+3)(3x+4)

Answer.29. 18x% + 3x—10
18x% + 3x — 10 = 18x% + 15x — 12x — 10
=3x(6x +5) —2(6x + 5)
=(6x+5)(3x —2)

Answer.30. 2x2+ 11x —21
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2x% + 11x — 21 = 2x% + 14x — 3x — 21
=2x(x+7)—3(x+7)
=((x+7)(2x—-3)

Answer.31. 15x%> +2x—8
15x% + 2x — 8 = 15x%2 + 12x — 10x — 8
=3x(5x+4)—20Gx+4)
=0GBx+4)3x—2)

Answer.32. 21x*>+5x—6
21x>+5x—6 =21x>+14x —9x — 6
=7x(Bx+2)—-30Bx+2)
=@Bx+2)(7x—3)

Answer.33. 24x% —41x + 12
24x% — 41x + 12 = 24x> —32x — 9x + 12
=8x(3x—4)—3(Bx—4)
=(Bx—4)(8x —3)

Answer.34. 3xZ—14x+8
3x2 —14x+8=3x2—-12x—2x + 8
=3x(x—4)—2(x—4)
=(x—-4)Bx—-2)

Answer.35. 2x% + 3x—90
2x% +3x —90 = 2x% + 15x — 12x — 90
=x(2x + 15) — 6(2x + 15)
= (2x + 15)(x — 6)

Answer.36. V/5x% + 2x — 31/5
V5x2 4 2x — 3+/5 = \/5x2 + 5x —3x — 3V/5
=V5x(x +/5) - 3(x ++/5)
= (x +V5)(V5x —3)

Answer.37. 2v/3x% 4+ x — 53
2v3x% + x — 5v3 = 2/3x% + 6x — 5x — 5V3
=2v3x(x +V3) = 5(x + V3)
= (x +3)(2V3x - 5)

Answer.38. 7x% + 2v/14x + 2
7x2 4+ 2\/14x + 2 = 7x? + 14x +V14x + 2
= \/7x(\/7x + \/E) + \/E(\ﬁx + \/E)
= (V7x +V2)(V7x +2)

Answer.39. 6v/3x%2 —47x + 5V3
6v/3x% — 47x + 5v/3 = 6v/3x2 — 45x — 2x + 5v/3
= 3v3x(2x — 5v3) — 1(2x — 5v3)
= (2x—5V3)(3V3x — 1)

Answer.40. 5v5x2 +20x + 3V/5
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5v5x% 4 20x + 3v5 = 5V5x2 + 15x 4 5x 4 3v5
=5x(V5x +3) + V5(V5x + 3)
= (V5x + 3)(5x + V5)

Answer.41. /3x2 4+ 10x + 83
V3x2 + 10x + 8V3 = V3x? + 6x + 4x + 8V3
=3x(x + 2v3) + 4(x + 2V3)
=(x+2v3)(V3x+ 4)

Answer.42. /2x2 +3x ++/2
AN2x24+3x+V2 =V2x2 + 2x + x +2
=V2x(x +v2) + 1(x + V2)
=(x+v2)(V2x + 1)

Answer.43. 2x% +3/3x+ 3
2x2 +3vV3x +3 =2x%2 + 2V/3x +V3x + 3
= 2x(x+\/§) +\/§(x+\/§)
=(x+v3)(2x +3)

Answer.44. 15x% —x —28
15x% — x — 28 = 15x% — 21x + 20x — 28
=3x(5x—7) +4(5x —=7)
=Gx—7)3x +4)
Answer.45. 6x% — 5x — 21
6x? —5x — 21 = 6x% — 14x + 9x — 21
=2x(3x—7)+3@Bx=7)
=(Bx —7)2x+ 3)

Answer.46. 2x* — 7x — 15
2x% —7x — 15 = 2x? — 10x +3x — 15
=2x(x —5)+ 3(x —5)
=x—-5)(2x+3)

Answer.47. 5x% — 16x — 21
5x? — 16x — 21 = 5x? — 21x+ 5x — 21
=x(5x —21) + 1(5x — 21)
=Gx -2 +1)

Answer.48. 6x% — 11x — 35
6x? — 11x — 35 = 6x% — 21x + 10x — 35
=3x(2x—7)+5@2x—7)
=Q2x—-7)(3x+5)

Answer.49. 9x% — 3x — 20
9x2 — 3x — 20 = 9x% — 15x + 12x — 20
=3x(3x —5) +4(3x —5)
=Bx—-5)(3x+4)

Answer.50. 10x2 —9x—7
10x%> —9x —7 =10x> —14x +5x — 7
=2x(5x—7)+1(5x = 7)
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=Gx—-7)2x+1)

7

Answer.51. x?% — 2x+

_ 16x%-32x+7

- 16
_16x%2-28x—4x+7
- 16
_4x(4x—=7)-1(4x-7)
- 16
_(4x-7)(4x-1)
- 16

=(4x—7)(4x_1)

16

(- He -

4

2_2 l
X x+16

Answer.52. §x2 —-2x—-9

1 x?% —6x —27
X2 —2x—9=—"—"—
3 3

_ x?-9x+3x-27

3
_x(x=-9)+3(x-9)
3
_(x=9)(x+3)
- 3

=(5) -9
=(1+3) -9

2 2,01
Answer.53. x +35x+35
2
5 12 1 35x2+12x+1
X +t=xx+—=———
35 35 35
_ 35x2+7x+5x+1
- 35
_ 7x(5x+1)+1(5x+1)
. 35
_ (5x+1)(7x+1)

35
- ()

=(5x+1)(§+-1—)

35

Answer.54. 21x2—2x+%
2 _ 1 _ 2 _ 1
21x 2x+21—21x xlx+21 1
=21x(x—57) = 1(x - 5)
1
=(x-32)@1x-1)

Answer.55. %xz +16x+ 10
.%xz +16x + 10 =§x2 +x+15x + 10
=>Bx+2) +53x +2)

=(3x+2)(§+5)
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2 17
Answer.56. Sx* ——x —28
17 5o _ 2x* —17x—84
3 3
_ 2x% —24x +7x — 84
B 3
_2x(x—-12)+7(x—-12)

3
_(x—12)(2x+7)

_ (x—lz):zz
= x+7)

3

-G

Answer.57. %xz - 1—:x +4

3x% — 19x + 20
5
3x%2 —15x — 4x + 20

= 5

_3x(x—5)—4(x—5)
5

_(x=5)(3x-4)

- 5

= (7)o
=((-1)Gx-9

3,2_19 —
X 5x+4—

Answer.58. 2x2 —x +§

2
2x2_x+l=16x —-8x+1
8 8

_ 16x2 —4x—4x+1

_ 4x(4x—81)—1(4-x—1)
8

_ (4x8— 1) (4x _ 1)

GHICES

Answer.59. 2(x +y)? —9(x+y)—5

Let (x+y)=a

2(x+y)*—-9(x+y)—5=2a%*-9a—5
=2a*—-10a+a—-5
=2a(a—5)+1(a—5)
=(a—-5)2a+1)

D20+ y)2—=9(x+y)—-5=(x+y—-5){2(x+y)+ 1} [“a=0x+y)]

=(x+y—-502x+2y+1)

Answer.60. 9(2a — b)? —4(2a—-b) — 13

Let 2a—Db)=p

9(2a — b)? —4(QR2a—-b)— 13 =9p? —4p — 13
=9p? - 13p+9p—13
=p(9p —13) +1(9p — 13)
=Op-13)(p+1D

9Q2a —-b)?—4Q2a—-b)—13={9(2a - b) —13}{(2a — b) + 1} [+ p=QRa-b)]

=(18a—9b—13)(2a—b + 1)

Answer.61. 7(x —2y)? —25(x — 2y) + 12
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Let(x —2y) =a
7(x — 2y)? —25(x — 2y) + 12 = 7a® — 25a + 12
=7a*—-2la—4a+12
=7a(a—3) —4(a—3)
= (a—3)(7a - 4)
7 —=2y)2—=25(x —2y)+ 12 = (x — 2y — 3){7(x — 2y) — 4} [+ a=(x—-2y)]
=(x—-2y—3)(7x — 14y — 4)

Answer.62. 10 (3x + 3_1()2 —(3x+3)-3
Let (3x+2)

a

N

10(3x+2) - (3x+1) -3=10a> —a -3
=10a%? —6a + 5a — 3
=2a(5a —3) + 1(5a — 3)
=((a-3)2a+1)

10(3x+i)2_(3x+i)—3={5(3x+i)—3}{2(3x+:—6)+1}[.,.a=(3x+)1—c)]

=(15x+32-3)(6x+2+1)

Answer.63. 6 (Zx - 3)2 +7 (Zx - E) - 20
Let (Zx - %) =a
3

2
6(2x—%) +7(2x—;) —20=6a? +7a—20
=6a?+ 15a — 8a — 20
=3a(2a +5) —42a+5)
= (2a+5)(Ba—4)

.~.6(2x—§)2+7(2x—§)—20={2(2x—%)+5}{3(2x—,3;)—4}["‘ a=(2x-2)]

— (4x %+ 5) (6x - 2~ 4) ’

Answer.64. (a+ 2b)? +101(a+2b) + 100
Let (a+2b)=p
.(a+ 2b)?> + 101(a + 2b) + 100 = p? + 101p + 100
=p? +100p +p + 100
=p(p + 100) + 1(p + 100)
=(p+100)(p+1)
- (a+2b)? +101(a + 2b) + 100 = {(a + 2b) + 100}{(a + 2b) + 1}

[ p=(a+2b)]
= (a+2b+100)(a +2b + 1)

Answer.65. 4x*+ 7x% —2

Letx* =y

4x* +7x% -2 =4y?+7y-2
=4y2+8y—y—2
=4y(y+2)-1(y+2)
=+2)4y-1

SAxt+Tx?—2=(x*+2)(4x%2 - 1)
= (x?* + 2){(2x)* - 1%}
=(x?+2)2x—-1D(2x+1)
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Answer.66. {(999)% — 1}
{(999)% — 1} = {(999)* — (1)*}
= (999 — 1)(999 + 1)
=998 x 1000
=998000
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EXERCISE - 3D

Formula Used-: (x + y + 2)? = x? + y? + z* + 2xy + 2yz + 2zx

Answer.1.
() (a+2b + 5c¢)?
(a+2b+5c)% =(a)? + (2b)? + (5¢)? + 2(a)(2b) + 2(2b)(5¢) + 2(5¢)(a)
=a? + 4b? + 25¢? + 4ab + 20bc + 10ac
(i)(2a—b + ¢)?
2a-b+c)?=2a)®+ (=b)? + (c)?> + 2(2a)(—b) + 2(—=b)(c) + 2(c)(2a)
=4a? + b? + ¢? — 4ab — 2bc + 4ac
(iii) (a — 2b — 3¢)?
.(a—2b—3c)? = (a)? + (—2b)? + (—3¢)? + 2(a)(—2b) + 2(—2b)(—3c) + 2(-3c)(a)
=a? + 4b? +9c? — 4ab + 12bc — 6ac
Answer.2.
() (2a—5b—7c)?
.2a—5b—7¢)? = (2a)? + (=5b)? + (=7¢)? + 2(2a)(=5b) + 2(=5b)(=7¢) + 2(=7¢)(2a)
= 4a? + 25b? + 49¢? — 20ab + 70bc — 28ac
(ii) (—3a + 4b — 5¢)*
.(=3a+4b —5¢)? = (—3a)? + (4b)? + (—5¢)? + 2(—3a)(4b) + 2(4b)(—5¢) + 2(—5¢)(—3a)
=9a? + 16b? + 25¢? — 24ab — 40bc + 30ac

@i(Ga—1b+ 2)2
(Ba-3ib+ 2)2 = (%a)2 + (—ib)2 + @2 +2(3a)(=30)+2(-35) @ +2@ (3a)

4
2 2
=L 14— b2
4 16 4

Answer.3. 4x? + 9y% + 162z + 12xy — 24yz — 162x
4x2 +9y? + 162° + 12xy — 24yz — 16zx = (2x)*> +(3y)? + (—42)? + {2(2x)(By)} +
{2By)(—42)} + {2(—42)(2x)}
={(2x) + By) + (—42)}?
= (2x + 3y — 42)?
= (2x + 3y — 4z)(2x + 3y — 4z)

Answer.4. 9x% + 16y* + 4z* — 24xy + 16yz — 12zx
9x2 + 16y2 + 4z% — 24xy + 16yz'— 12zx = (—3x)? + (4y)? + (22)? + {2(-3x)(4y)} +
{2(4y)22)} + {(2(22) (—3%)}
={(—3x) + (4y) + (22)}?
= (—3x + 4y + 22)?
= (=3x +4y + 22)(—3x + 4y + 22)

Answer.5. 25x% + 4y% + 9z% — 20xy — 12yz + 30zx
25x2 + 4y% 4+ 922 — 20xy — 12yz + 30zx = (5x)% + (—2y)% + (32)? + {2(5x)(—2y)} +
{2(=2y)(32)} + {2(32) (51)}
={(5x) + (—2y) + (32)}?
= (5x — 2y + 32)?
= (5x — 2y + 3z)(5x — 2y + 3z)

Answer.6. 16x% + 4y* + 9z% — 16xy — 12yz + 24zx
16x2 + 4y? + 922 — 16xy — 12yz + 24zx = (4x)? + (—2y)? + (32)? + {2(4x) (—2y)} +
{2(=2y)(32)} + {2(32) (4x)}
={(4x) + (-2y) + B2)}*
= (4x — 2y + 32)?
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Answer.7. (i) (99)2

(99)2 = (100 — 1)2
= (100)2 + (1)2 = 2 x 100 x 1
=10000+ 1 - 200
=9801

(ii) (995)2

(995)2 = (1000 — 5)?2
=(1000)? + (5)2 —2x 1000 X 5
= 1000000 + 25 — 10000
= 990025

(iii) (107)2

(107)2 = (100 + 7)2
=(100)2 + (7)2 +2x 100 x 7
= 10000 + 49 + 1400
= 11449

= (4x — 2y + 3z)(4x — 2y + 3z)
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EXERCISE -3E
Formulae Used: () (x + y)® = 2 + y® + 3xy(x + y)
()(x —y)? =x* —y* = 3xy(x — y)

Answer.1.
() 3x + 2)3
(Bx+2)2 =Bx)3+ (2)*+33Bx)(2)(3x +2)
=27x3% + 8 + 18x(3x) + 18x(2)
=27x3% + 8 + 54x? + 36x

(i) (3a+ﬁ)3
(3a+ ﬁ)3 = (3a)® + (4—117)3 +33a) (2)(3a+2)

1 9a 9a (1
e G+ ()

=27a®+

1 27a? 9a
+

=27a3
7a +64—b3 4b 16b2

(iif) (1+§a)3

(1 +§a)3 = (1) + (ga)3 +3(1) (2a) (1 +2a)
=1*+2a* +2a(1) +2a(2a)
= 1+28—7a3 +2a+§a2
=1+2a3 +§a2 + 2a

27

Answer.2.
() (5a —3b)*
(5a —3b)? = (5a)® — (3b)* — 3(5a)(3b)(5a~ 3b)
= 125a® — 27b*® — 45ab(5a) + 45ab(3b)
=125a® — 27b3% — 225a°b + 135ab?

(ii)(3x—§)3
(3x-9) =07 - () 236 () (3:-2)
=272 -2 - 453x) + 45 (3)

=27x% -2 —135x + 22
X X

(e-2)'=(t0) -@*-3(0) @ (te-2)
=243 —%a(ga) +?a(2)
64 9% , , 48

=—a*-8-——a’+—a
125 25 5

Answer.3. 8a® + 27b% + 36a’b + 54ab?
8a3 + 27b3 + 36a%b + 54ab? = (2a)® + (3b)3 + 3(2a) (3b)(2a) + 3(2a)(3b)(3b)
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= (2a)® + (3b)3 + 3(2a)(3b)(2a + 3b)
= (2a + 3b)3
= (2a + 3b)(2a + 3b)(2a + 3b)

Answer.4. 64a3 — 27b® — 144a?*b + 108ab?
64a3 — 27b — 144a?b + 108ab? = (4a)® — (3b)? — 3(4a)(3b)(4a) + 3(4a)(3b)(3b)
= (4a)® — (3b)® — 3(4a)(3b)(4a — 3b)
= (4a — 3b)3
= (4a — 3b)(4a — 3b)(4a — 3b)
a , 27a%

27 3,9
Answer.5. 1+125a + 5 + 75

1+ 203+ 24 7% (33 4+ (20) +30) (o) ) +3(1) (2a) (Ra)

=13+ (z a)3 + 3(1) (ga) (1 + Za)

Answer.6. 125x3 — 27y3 — 225x%y + 135xy?
125x3 — 27y3 — 225x%y + 135xy2 = (5x)° — (3y)® = 3(5x) (3y)(5x) + 3(5x) (3y)(3y)
= (5%)° = (3y)% — 3(5x) By)(5x — 3y)
= (5x = 3y)3
= (5x — 3y)(5x — 3y)(5x — 3y)

Answer.7. a’x® — 3a’bx?® + 3ab*x —b®
.ax® —3a’bx? + 3ab’x — b® = a®x3 — b3 — 3a®bx? + 3ab’x
= (ax)® — (b)* — 3(ax) (b)(ax) + 3(ax)(b)(b)
=(ax)® — (b)* — 3(ax)(b)(ax — b)
= (ax — b)?
= (ax — b)(ax — b)(ax — b)

64 9%
Answer.8. —a*—=a’+—a-8
125 25 5
64 9% 48 64 96 48
—ai—=a’+—a-8=—a*-8-—=a’+—a
125 25 5 125 25 5

- (23 -3 (ia) (2) (ga) +3 (ga) ()
(23 -3 (a)@(ta-2)

5

Answer.9. a3 —12a(a—4) — 64
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.a®—12a(a—4)—64=(a)® — (4)® —3(@)(4)(a — 4)
=(a—4)°
=(a—-4)(a—4)(a—4)

Answer.10.

@) (103)*

(103)3 = (100 + 3)3
=(100)3 + (3)* +3 x 100 x 3 x (100 + 3)
=1000000 + 27 4+ (900 x 103)
=1000027 + 92700
=1092727

(i) (99)°

(99)2 =(100-1)3
=(100)3 — (1) =3 x 100 x 1 X (100 — 1)
=1000000 — 1 — (300 x 99)
=999999 — 29700
=970299
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EXERCISE - 3F
Formulae Used: (i) (x® + %) = (x + y) (2 — xy + y?)
(i) (2 - y*) = (x =y +xy + y?)

Answer.1. x3 + 27
X3 +27 =)+ (3)3
=(x+3)(x2-3x+9)

Answer.2. 27a?® + 64b3
.27a® + 64b3 = (3a)® + (4b)3
=(3a + 4b)(9a® — 12ab + 16b?)

Answer.3. 125a3 +§
3,1 _ 3 1)?
125a° + o (5a)° + (8)

= (Sa +§) (25a2 —52—a+i)

3, 1
Answer.4. 216x +125

3 1 _ s, (1)
216x° + —— = (6x)° + (5)

=(6x+2)(36x —Z+2)

Answer.5. 16x* + 54x
16x* + 54x = 2x(8x3 + 27)
= 2x{(2x)* + (3)*}
=2x(2x + 3)(4x* — 6x + 6)

Answer.6. 7a3+ 56b°
.7a3 + 56b3 = 7(a® + 8b3)
=7{(a)* + (2b)*}
=7(a + 2b)(a* — 2ab + 4b?)

Answer.7. x° + x?
X2+ x? =x2(x3+1)
=x*{(x)* + (1%}
=x?(x+DE2—x+1)

Answer.8. a®+ 0.008
a3 +0.008 = (a)* + (0.2)3
= (a+0.2)(a®> — 0.2a + 0.04)

Answer.9. 1-—27a3
1-27a® = (1) — (3a)?
=(1-3a)(1+3a+9a?)

Answer.10. 64a® — 343

6443 — 343 = (4a)® — (7)3
= (4a — 7)(16a? + 28a + 49)
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CLASS IX

Answer.11. x3 — 512
x3—=512=(x)® - (8)3
= (x —8)(x% + 8x + 64)

Answer.12. a® — 0.064
.a® —0.064 = (a)® — (0.4)3
= (a—0.4)(a%? + 0.4a + 0.16)

Answer.13. 8x3 — —

27y3

8x3 — 1}/3 = (2x)% - (i)s

27 3y

=(2x—$)(4x2+§—;+$)

3
Answer.14. — — 8y3
216

o= () -

=) (G ar)

=) (G er)

Answer.15. x — 8xy3
x — 8xy3 = x(1— 8y3)
=x{(1)* - (2%}
=x(1—2y)(1 + 2y + 4y?)

Answer.16. 32x* — 500x
32x* — 500x = 4x(8x3 — 125)
= 4x{(2x)° — (5)°}
= 4x(2x — 5)(4x*+ 10x + 25)

Answer.17. 3a’b — 81a*b*
3a’b — 8la*b* =3a*b(a® —27b%)
=3a*b{(a)® — (3b)*}
=3a*b(a — 3b)(a? + 3ab + 9b?)

Answer.18. x*y* —xy
xtyt—xy = xy(x3y3 - 1)
= xy{(xy)® - ()%}
=xy(xy — D(x%y? +xy+ 1)

Answer.19. 8x2y3 — x5
8x2y® — x5 = x2(8y3 — x3)
=x*{(2y)® - (x)*}
=x2(2y — x)(4y? + 2xy + x?)

Answer.20. 1029 — 3x3

1029 — 3x3 = 3(343 — x3)
=3{(M? - 0%}
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=3(7 —x)(49 + 7x + x?)

Answer.21. x% — 729
X6 —729 = (x?)3 — (9)3
= (x?2 = 9){(x?)? 4+ 9x2 + 81)}
= (x—3)(x + 3)(x* + 9x? + 81)
= (x —3)(x + 3){(x* + 9x2 + 9x2 + 81) — (3x)?}
= (x — 3)(x +3){(x* +9)* — (3x)?}
=(x-3)x+3)*x*+3x+9D(x?—-3x+9)

Answer.22. x° —y°
X2 —y% = (x3)% = (y3)?
=@ =y + 23y + (v3)?}
={(®0)® - )Ix® + 23y +y°)
=(x =) +xy +y)(x° + x>y +y°)

Answer.23. (a+ b)?® — (a — b)3

Let(a+b)=xand (a—b) =y

(=)= —yE*+xy+y?)

Now,putting value of x and y

RHS = (x —y)(x? + xy + y?)

={(a+b)—(a—b)}(a+b)?+ (a+b)(a—b)+ (a—b)*}
=(a+b—a+b){a*+b*+ 2ab +a*—ab + ab — b*%+ a* + b? — 2ab}
=(2b)(3a® + b?)

So,

La+b)%—(a—b)®=2b3Ba%+ b?)

Answer.24. 8a3 — b3 — 4ax + 2bx
8a3 — b3 — 4ax + 2bx = (2a)3 — (b)® — 2x(2a’— b)
= (2a— b)(4a? + 2ab + b?) — 2x(2a — b)
= (2a — b)(4a% + 2ab + b? — 2x)

Answer.25. a® + 3a’b + 3ab? + b>—8
.a®+3a%b +3ab? + b® —8 = {a® + b3 + 3ab(a + b)} — (2)3
Z (a+b)* - (2)°
=(a+b-2)[(a+b)?+2(a+b)+4]

Answer.26. a3 — — —2a+>
a a

~e- (w5 -2
(- 1052
(oD r+3)

Answer.27. 2a®+ 16b% — 5a — 10b
2a® + 16b® — 5a — 10b = 2(a® + 8b%) — 5(a + 2b)
=2(a + 2b)(a? — 2ab + 4b?) — 5(a + 2b)
= (a + 2b){2(a? — 2ab + 4b%) — 5}
= (a+2b)(2a%? — 4ab + 8b%* - 5)

Answer.28. a® + b®
a® + b8 = (@) + (b?)°
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— (az + bZ){(aZ)Z _ a2b2 + (bZ)Z}
= (a? + b?»)(a* — a?b? + b*)

Answer.29. a'? — p'?
a2 — b12 = (@82 — (b®)?
= (a® —b®)(a® + b®)
= [(@®)*=(b*)?][(a®)® + (b*)?]
= (a® = b*)(a® + b3)[(a® + b?)(a* — a?b? + b*)]
= (a—b)(a?+ ab+ b?)(a + b)(a%? — ab + b?)(a® + b?)(a* — a?b? + b*)
= (a—b)(a+ b)(a?+ b?)(a? + ab + b?)(a® — ab + b?)(a* — a®?b? + b*)

Answer.30. x° —7x3 -8
Letx® =a
x8—7x3—-8=a*>-7a-8
=a’?—-8a+a-8
=a(a—8)+1(a—8)

=(a+1)(a—8)
50,x6—7x3—8=(a+1)(a—8)
=x*+1D*-8) [+ a=x3]

=[(x)® + (D?][(x)® - (2)°]
=(x+DE?—x+1D(x—2)(x2+x+4)
=(x—-2)x+ D2 —x+ D2 +x+4)

Answer.31. x3 —3x%+3x+7
X3 —=3x2+3x+7=(x*—-3x>+3x—1)+8
=x3-13-3x(x—1D]+ ()3
=(x -1+ (2)°
=[x =1 +2][(x = 1)? = (x = 1) x (2) + (2)*]
=+ D[(x?—-2x+1)—2x+ 2+ 4]
=(x+ 1% -4x+7)

Answer.32, (x +1)% +(x—1)3
G+ + -1 =[x+ D+ —-DIEx+D? =+ Dx—-1) + (x—1)?]
=)[(x*+2x+1) —x2+ 14 (x? — 2x + 1)]
=2x[x?+2x+1—-x?2+1+x%+1-2x]
= 2x(x? +3)

Answer.33. (2a+1)%+ (a—1)3
(2a+1)P+@@-1)2=[Qa+1D+(@-D][QRa+1)?*-QRa+1D(a-1)+ (a—1)?]
=@Ba)[(4a®* +4a+1) —2a*+2a—a+ 1+ (a?+1-2a)]
=3a[4a’ +4a+1—-2a*+a+1+a?+1-24]
=3a(3a?+3a+3)
=9a(a®>+a+1)

Answer.34. 8(x +y)3 —27(x — y)3
8x +y)* —27(x —y)®* ={2x+y)}P-Bx -y}
={2(x+y) = 3(x —IH2(x +y)}* + 2(x + YIBE -y} +
83— ¥
=[2x + 2y — 3x + 3y|[{4(x? + 2xy + y2)} + 6(x2 — y?) +
{9(x* — 2xy + y*)}]
= (—x + 5y)[4x? + 8xy + 4y% + 6x? — 6y? + 9x? — 18xy + 9y?]
= (—x+ 5y)(19x2 — 10xy + 7y?)
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Answer.35. (x +2)3 + (x —2)3
O+22+(x =22 =[(x+2)+ (=2 +2)2—(x+2)(x—2) + (x — 2)?]
=QO)[(x?+4x +4) —x? + 4+ (x? — 4x + 4)]
=2x[x?+4x+4—x* +4+x% —4x +4]

=2x(x? +12)

Answer.36. (x +2)3 — (x —2)3
O+2P2—(x—-22=[(x+2) - (=2 +2)2+(x+2)(x —2) + (x — 2)?]

=@[(x?+4x+4) +x2 -4+ (x2—4x+4)]
=4[x* +4x+4+x2—4+x% —4x + 4]
= 4(3x% + 4)

0.85x0.85%0.85+0.15x0.15x0.15
Answer.37. Prove that - 015+015x015 — 1

(0.85)3+(0.15)3

0.85X0.85X0.85+0.15X0.15X0.15
"~ 0.85X0.85—0.85x0.15+0.15x0.15

LHS.
0.85%X0.85—0.85x0.15+0.15%0.15

__(0.85+0.15){(0.85)?—0.85X0.15+(0.15)?
4 (0.85)2—0.85X0:15+(0.15)2

=.(0.85 + 0.15)

=4

=RHS
Hence,L.H.S =R.H.S

59x59%x59-9x9x9
Answer.38. Prove tbat'59><59+59x9+9x9 =50

[ BOX5XEI-9X0x9 _ (59)3=(9)3
T T59%594+59%9+9x9 59%59+59%9+9%9

_ (59-9){(59)2+59%9+(9)*}
59%59+59%9+9x9

=(59-9)

=50

=RHS
Hence,L.H.S =R.H.S
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EXERCISE - 3G

Formula Used: (x3 + y3 + 23 — 3xyz) = (x + y + 2)(x* + y* + 2% — xy — yz — zX)

Answer.1. (x+y—2)(x2 +y* + 22 —xy + yz + zx)
(x+y—2)(2+y2+22—xy+yz+zx) ={x+y+ (—2)Hx? +y2 + (-2)? —xy — y(-2) — (—2)x}
={x*+y°+(-2)° - 3xy(-2)}

=3+ y3—2z3+ 3xy2)

Answer.2. (x—y—2)(x®* +y® + 2% + xy — yz + zx)

x—y—-2)X*+y*+ 22 +xy—yz+zx) = {x+ (=y) + C2)Hx* + (=y)* + (=2)* = x(=y) — (=y)(—2) —
(=2)x}

={x®+ (=y)® + (—2)® = 3x(—=y)(-2)}

=3 —y3—2z3—-3xy2)

Answer.3. (x—2y+3)(x* +4y?* +2xy + 6y —3x +9)
(x—2y+3)(x2 +4y2 4+ 9+ 2xy + 6y — 3x) = {x + (=2y) + 3Hx? + (-2y)? + 32 — x(-2y) —
(=2y)(3) — 3(x)}
={x®+ (=2y)* + 3)° — 3x(=2y)(3)}
= (x3 —8y3+27 + 18xy)

Answer.4. (3x — 5y +4)(9x% + 25y? + 15xy + 20y — 12x + 16)
.3x — 5y + 4)(9x? + 25y2 + 15xy + 20y — 12x + 16) = {3x + (—5y) + 4H(3x)? + (—=5y)? + 4% — 3x(-5y) —
(=5y)(4) — 4(3x)}
= {Bx)* + (=5¢)° + @®* —3Bx)(-5y)(4)}
= (27x% — 125y° + 64 + 180xy)

Answer.5. 125a3 + b3 + 64c3 — 60abc
125a% + b3 + 64c® — 60abc = (5a)° + (b)® + (4c)3 =3 %X (5a) X (b) X (4c)
=(5a+ b+ 4c)[(5a)* + (b)? + (4c)? — (5a)(b) — (b)(4c) — (4¢)(5a)]
= (5a+ b+ 4c)(25a? + b? + 16¢? — 5ab — 4bc — 20ca)

Answer.6. a3 + 8b% + 64c3 — 24abc
a® + 8b3 + 64c3 — 24abc = (a)® + 2b)>+ (4¢)3 — 3 x (a) x (2b) X (4c)
=(a+2b+4c)[(@)? + (2b)? + (4c)? — (a)(2b) — (2b)(4c) — (4c)(a)]
= (a +2b + 4c)(a? + 4b? + 16¢? — 2ab — 8bc — 4ca)

Answer.7. 1+ b3 + 8c® — 6abc
1+ b3+8c3—6abc =(1)3+ )3+ (2c)3> -3 x (1) x (b) x (2¢)
=(1+b+20[(1)? + (b)* + (2c)* — (1)(b) — (b)(2c) — (2c)(1)]
=1+b+2c)(1 +b?>+4c?>—b—2b-2c)

Answer.8. 216 +27b3 + 8¢ — 108abc
216 + 27b* + 8¢% — 108abc = (6)* + (3b)® + (2¢)* — 3 x (6) X (3b) x (2¢)
=(6+3b+20)[(6)* + (3b)? + (2c)?> — (6)(3b) — (3b)(2c) — (2¢)(6)]
=(6+3b+ 2c)(36 +9b? + 4c? — 18b — 6bc — 12¢)

Answer.9. 27a® — b® + 8¢® + 18abc
27a® — b3+ 8¢® + 18abc = (3a)® + (—b)3 + (2¢)® — 3 x (3a) x (—b) x (2¢)
=Ba—b+2c)[(Ba)? + (—b)? + (2¢)?> — Ba)(—b) — (—b)(2c) — (2¢)(3a)]
=(Ba—b+2c)(9a? + b% + 4c? + 3ab + 2bc — 6¢a)
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Answer.10. 8a’® + 125b° — 64c® + 120abc
8a3 + 125b% — 64¢3 + 120abc = (2a)® + (5b)3 + (—4c)® — 3 x (2a) x (5b) x (—4c)
= (2a +5b — 4c)[(2a)? + (5b)? + (—4c)? — (2a)(5b) — (5b)(—4c) — (—4c)(2a)]
= (2a + 5b — 4c)(4a? + 25b% + 16¢? — 10ab + 20bc + 8ca)

Answer.11. 8 — 27b% — 343c¢® — 126abc
8 — 27b% — 343c® — 126abc = (2)% + (=3b)% + (=7¢)® — 3 x (2) X (=3b) x (=7¢)
=(2-3b—70)[(2)* + (=3b)* + (=7¢)* — (2)(=3b) — (=3b)(=7c) — (=7c)(2)]
= (2 —3b—7¢)(4 + 9b2 + 49¢% + 6b — 21bc + 14¢)

Answer.12. 125 — 8x3 — 27y% — 90xy
125 — 8x3 — 27y3 = 90xy = (5)% + (—2x)% + (—3y)® — 3 x (5) X (—2x) X (—3y)
= (5—2x = 3y)[(5)* + (=2x)* + (=3y)* — (5)(—2x) — (=2x)(=3y) — (=3y)(5)]
=(5—2x—3y)(25 + 4x? + 9y? + 10x — 6xy + 15y)

Answer.13. 2v2a3® +16V2b3 + ¢3 — 12abc
2VZa® + 16v2b* + ¢ — 12abc = (V2a) + (2v2b)’ + (¢)* — 3(V2a)(2vZb)(c)
= (VZa+2v2b +¢) [(VZa)* + (2v2b) + (¢)* = (v2a)(2v2b) — (2v2b)c - c(v2a)|
= (V2a + 2V2b + ¢)(2a? + 8b? + c? — 4ab — 2\/2bc — v2ac)

Answer.14. 27x3 —y3 — 23 — 9xyz
27x3 —y3 =23 = 9xyz = (3x)3 + (—y)3 + (—2)% — 3 x (3x) X (=y) X (=z)
=Bx -y - 2)[Bx)?* + (= + (=2)* - B)(—y) — (=¥)(-2) — (-2)(3x)]
=@Bx—y—2)(9x? + y? + 2% + 3xy —xy-+ 3zx)

Answer.15. 2v2a® + 3V3b® + ¢ — 3V6abc
2v2a3 + 3v3b3 + ¢3— 3+/6abc = (\/Ea)3 - (\/§b)3 +(¢)® =3(V2a)(V3b)(c)
= (V2a+3b + c) [(v2a)" + (3)° + (¢)* - (V2a) (V3b) — (V3b)c — c(V2a)|
= (V2a +V3b + c)(2a® + 9b* + ¢? — V6ab — 3bc — v2ac)

Answer.16. 3v3a3® — b® — 51/5¢3 — 3y/15abc
3v3a® — b® — 5v5c? — 3VI5abe = (V3a). + (—b)* + (—V5c)’ — 3(v3a)(=b)(—V5c)
= (V3a—b=45¢c) [(V3a)" + (=b)? + (—V5¢)’ — (V3a)(~b) — (=b)(—V5¢) — (—V5¢)(V3a)|
= (V3a— b —+/5¢)(3a® + b? + 5¢2 + V3ab — V/5hc + V15ac)

Answer.17. (a-b3+bB-0c)3+(c—a)d
Let(a — b)=x,(b — ¢)=yand (c — a) = z,
(a—-—b32+ B -0c)P+ (- a3
x>+ y3+ 22 where(x+y+2z)=(@—-b)+ b —-c)+(c—a) =0
3xyz[+ (x +y +2) =0 =2 + y2 + 2% = 3xyz]
3(a — b)(b — c)(c — a)

Answer.18. (@a-3b)2+@Bb—-0c)2+(c—a)d
Let(a — 3b) = x,(3b — ¢) = yand (c — a) = z,
(@a—3b)2+ @b -0+ (c—a)
x3+ y3 + 23 where(x + y+2)=(a—-3b)+ Bb—c)+ (c —a)=0
Bxyz[v(x +y +2)=0 =3+ y3 + z3) = 3xyz]
3(a — 3b)(3b — c)(c — a)
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Answer.19. (3a—2b)? + (2b — 5¢)® + (5¢ — 3a)3
Let(3a — 2b) = x,(2b — 5¢) = y and (5¢ — 3a) = z,
(3a — 2b)® + (2b — 5¢)® + (5¢ — 3a)3
=x3+ y3 + z3where(x + y + 2) = B3a—2b)+(2b—5c)+ (5¢ —3a) = 0
=3xyz[“(x +y+2z)=0 >3+ y2 + 23) = 3xyz]
3(Ba —2b)(2b — 5¢)(5¢ — 3a)

Answer.20. (5a—7b)% + (7b — 9¢)® + (9¢ — 5a)?
Let(5a — 7b) = x,(7b — 9¢) = yand (9¢ — 5a) = z,
(5a — 7b)® + (7b — 9¢)® + (9¢ — 5a)®
=x3+ y3 + z3,where(x + y + z2) = (5a—7b) + (7b —9¢) + (9c —5a) = 0
=3xyz[v(x +y+2)=0=x%+ y® + 23) = 3xyz]
3(5a —7b)(7b —9¢)(9¢c — 5a)

Answer.21. a3(b—c)® +b3(c—a)+ c3(a—-b)3
Leta(b—c) = x,b(c—a) = yand c(a — b) = z,
[a(b - ) +[b(c —a)]® + [c(a—D)]?
=x3+ y3 + 23, where(x + y+ z2)=alb—c)+b(c—a)+c(a—b) =0
=3xyz[* (x +y +2) =0 =+ y3 + 2% = 3xyz]
3abc(b —c)(c —a)(a—b)

Answer.22.
() (-12)3+ 73+ 58
Let x = (—12), y=7andz =75
x+y+2)=0
=03+ 9+ 23) = 3xyz
= (—12)3+ 73 +53 =3 % (—12) X (7) x (5)
= (=12)3 + 73 +53 = —-108
(i) (28)% + (—15)3 +(—13)3
Letx =28, y = (<15) and z = (—13)
x+y+2)=0
= (3 +9%+ z3) = 3xyz
= (28)% + (—15)3 +.(=13)3 = 3 x (28) x (—15) x (—13)
= (28)3% (215)3 + (—13)® = 16380

Answer.23. (a+b+c)¥—-a?-b2<c=3@@a+b)(b+c)(c+a)

L.HS >(a+b+c)®—a®—-b3=c3

=[(a+b)+c]®?—a®—-b3-c3
=@+b3+c3+3a@+becx[(a+b)+c—ad—b -3
=a3+ b +3ab(a+b)+cS +3@+becx[(@a+b)+c —ad—-b -3
=3ab(a + b) + 3(a + b)c X [(a + b) + ]
=3(a + b)[ab + c(a + b) + ¢?]
= 3(a + b)[ab + ac + bc + ¢?]
=3(a+Db)alb+c)+c(d+0)]
=3(a+b)(b+c)(a+c)

=R.H.S
Answer.24. Given,a+ b+ c=0anda,b,c are all non — zero
a? b?* c?
—+—=3

bc ' ac  ab
(a® + b3 + ¢?)

L.HS =
abc
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3abc

abc
=3
=>RH.S

Answer.25. Givena+b+c=9and a?+ b?>+c? =35
(a+b+c)=9=>(a+b+c)*=81
= (a® + b?> +c?) + 2(ab + bc + ca) =81
= 35+ 2(ab + bc + ca) = 81
= (ab + bc + ca) = 23
@@+ b3+ c®—3abc)=(a+b+c)(a?+b?+c?—ab— bc—ca)
=(a+ b+ )[(a?+ b%+ c?) — (ab + bc + ca)]
=9 x (35—-23)
=9x12
=108
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MULTIPLE CHOICE QUESTION (MCQ)

Answer.l. Let f(x) = 2x% + kx
Since, (x + 1) is a factor
A-1)=0
=22(-1)2+k(-1)=0
=2—-k=0
>k=2
Correct Option : (c)

Answer.2. (249)%2—(248)% = (249 — 248)(249 + 248)
= (1)(497)
=497
Correct Option : (d)

Answer.3. +% =-1=>x*+y?=—xy

X
y
>x2+y2+xy=0
(3 =y*) = -»NE* +y* +xy)
=(x-y)x0
=0
Correct Option : (c)

Answer.d. a®+ b3+ 3 —3abc = (a+b+c)(a*+b%*+c%—ab<bec— ca)
=0x (a?+b?+ c* —ab— be—ca) [“a+b+c=0]
=0
a>+b3+c3—3abc=0
sa®+ b3+ ¢3 = 3abc
Correct Option : (d)

Answer.5. (3x + %) (3x — %) =9x%—p

{(335)2 - (%)2} =9x% —p

1
(9952 _Z) =9x%—p
s 1
op=y

Correct Option : (c)

Answer.6. (x+3)>=x3+3%4+3 X (x?) x3+3xxx(3?)
=x34+27+9x% 4+ 27x
Coefficient of x =2
Correct Option : (d)

Answer.7. (x+y)3 — (x° +y3)
=@+ —{(x+y)(x* —xy +y*)}
=+ y){(x+y)? - (* —xy +y?)}
=(x+y){?+y2+2xy —x%2 + xy — y?}
= (x +y)(Bxy)
So,3xy is a factor.
Correct Option : (d)
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Answer.8. (25x%2 —1) + (1 + 5x)?
=25x?>—1+4+1+25x%+ 10x
= 50x% + 10x
=10x(5x + 1)

So0,10x is a factor.
Correct Option : (d)

Answer.9. p(x) = x3— 20x + 5k
Since, (x + 5) is a factor.
p(=5)=0
=>(=5)3 —-20(=5)+5k=0
=-125+100+5k =0
=5k = 25
=>k=5
Correct Option : (b)

Answer.10. Let f(x) = x3 + 10x? + mx +n
x+2)=0=>x=-2
(x—-1D=0=>x=1
Now,f(=2)=0and f(1) =0
So,f(-2)=0
=(-234+10x (-2)2+(-2)ym+n=0
=>-8+40-2m+n=20
>2m—-n=232
And, f(1) =0
=>(1)2+10x(1)?+m+n=0
=>14+11+m+n=20
>m+n=-11
Adding (i) and (ii),
=>2m—n+m+n=32-11
=3m =21
>m=7
Using (ii) and (iii),
=>7+n=-11
=>n=-18
~m=7andn = —18
Correct Option : (b)

Answer.11. (104 x 96) =?
(104 x 96) = (100 + 4) x (100 — 4)
= (100)* — (4)*
=10000—-16
= 9984
Correct Option : (b)

Answer.12. (305 x 308) =?
(305 x 308) = 305 x (300 + 8)
= (305 x 300) + (305 x 8)
= (91500 + 2440)
= 93940
Correct Option : (c)

Answer.13. (207 x 193) =?
(207 x 193) = 207 x (200 — 7)

[+ (x +2)and (x — 1) are factors.]

(D)

.. (i)

.. (i)
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= (207 x 200) — (207 x 7)
= (41400 — 1449)
= 39951

Correct Option : (b)

Answer.14. 4a®’+b?+4ab+8a+4b+4
4a%? + b% + 4ab +8a + 4b + 4 = (2a)? + (b)? + (2)% + 2(2a)(b) + 2(b)(2) + 2(2)(2a)
=(2a+b+2)?
Correct Option : (a)

Answer.15. (x% —4x—21) =7
(x2—4x—21) = x> —-7x+3x-21
=x(x—=7)+3(x-=7)
=(x-7)(x+3)
Correct Option : (c)

Answer.16. (4x%> +4x—3) =7
(4x? + 4x — 3) 4x% + 6x —2x — 3
2x(2x +3) —1(2x + 3)
=2x+3)2x—-1)
Correct Option : (c)

Answer.17. 6x*+17x+5=7?
6x2+17x+5 =6x2+15x+2x+5
=3x(2x +5)+1(2x+5)
=2x+5@Bx+1)
Correct Option : (b)

Answer.18. Let x3 +2x? —x—2 = f(x)
fED ={D*+2(-D* - (-1 -2}
=(=1+2+1-2)
=0
Correct Option : (c)

Answer.19. 3x3 +2x*+3x+2 =7
3x3+2x2+3x+2=x*Bx+2)+1(3Bx + 2)
=0Bx+2)x*+1)
Correct Option : (d)

Answer.20. a+b+c=0
=2a®+b3+c3—3abc=0
=a% + b3 + ¢ = 3abc

a* b* c? 1
- ) = — (B +Pp3+c3
<bc+ac+ab> abc(a Th7 )

1
= % (3abc)

=3
Correct Option : (d)

Answer.2l. (x3+y3+23—-3xyz) =(@x+y+2)(x?+y?>+22—xy—yz—2zx)
=@ +y+2)(x?+y2+2%+ 2xy+ 2yx + 2zx — 3xy — 3yz — 3zx)
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=(@x+y+2)[(x2+y2+ 22+ 2xy + 2yx + 2zx) — 3(xy + yz + zx)]
=(x+y+2)[(x+y+2)?-3kxy+yz+zx)]
=9 x[(9)?2 -3 x (23)]
=9 x (81—-69)
=9x12
=108
Correct Option : (a)

Answer.22. (g + 2) =-1
b a

a b
=>-+-=-1
b a
a?+b?
=-1
ab

>a?+b?+ab=0

(a® = b%) = (a—b)(a%? + ab + b?)
=(a—b)x0
=0

Correct Option : (d)
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