MATHEMATICS IN EVERYDAY LIFE-8 CORDO" A

Chapter 7 : Factorisation

ANSWER KEYS

EXERCISE 7.1
1. () 6x+9

we can write,
6x =2 x 3 x x
9=3x3
6x +9=2x3xx+3x3
=3 x (2x + 3)
6x +9 =3(2x + 3)
(i) 21x + 14
we can write,
21x =3 x7 x x
14=2x7
2Ix +14 =3 x 7 xx +2 x 7
=7(3x + 2)
21x + 14 =7(3x + 2)
(i) 12x* — 9x
we can write,
12x2 =2 x 2 x 3 x x x x
9x =3 x 3 x x
12x2—-9x =2 x2x3xxxx-3x3xx
=3 xx(2x2xx-23)
12x% — 9x = 3x(4x — 3)
2. (i) 8x* - 24xy
we can write,
8x2=2x2x2xxxx
24xy =2 x2x2x3xxxy
8x% — 24xy =2 x 2 x 2 x x(x — 3y)
= 8x(x — 3y)
o 8x%— 24xy = 8x(x — 3y)
(1) 10xy* — 15x%y
we can write,
10xy2 =2 x5 xx xy xy
15x%y =3 x5 xx x x xy

10xy? — 15xy =2 x5 xx xyxy—-3x5xxxxxy

= 5xy (2y — 3x)
10xy? — 15x%y = 5xy(2y — 3x)
(iif) 27x* — 18x*

we can write,

27x3 =3 x3 x 3 x x x x xx
18x2 =2 x 3 x 3 xx xx
27— 18x* =3 x 3 x 3 x x x x x X =2 x 3 x3 x x x X
=3 x3 xxxx (3x - 2)
=9x*(3x — 2)
2o 27x% = 18x% = 9x2(3x — 2)
(1) 6xy — Yyz
we can write,
6xy =2x3xxxy
Qyz=3x3 xy xz
6xy —9yz =2x3xxxy—-3x3xyxz

= 3y(2x — 3z)
. bxy — 9yz = 3y(2x - 3z2)
(i) 6x + 18
we can write,
6x =2 x3 xx
18=2x3x3
6x +18=2x3 xx+2x3x3
=2 x 3(x + 3)

6x + 18 = 6(x + 3)
(1ii) 10ax — 15ay
we can write,
10ax =2 x5 xqg xx
15ay =3 x5xaxy
10ax —15ay =2 x5 xaxx -3 x5 xaxy
=5 x a(2x — 3y)
10ax — 15ay = 5a(2x — 3y)
(1) x*+ 3x
we can write,
X2=xxx
3x =3 xx
X+3x=xxx+3xx
=x(x + 3)
X2+ 3x = x(x + 3)
(i) 21m? - 14m
we can write,
21m*=3 x 7 x m x m
14m=2x7 xm
21m? = 14dm =3 x 7 xmxm -2 x 7 xm
=7 x m(3m — 2)
21m? — 14m = 7m(3m - 2)
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(iii) 9y* + 6y
we can write,
Iy* =3 x3xyxy
6y =2x3xy
9y2+6y=3x3xyxy+2x3xy
=3 xyx@y+2)
9y* + 6y =3y((3y + 2)
(v) 16x>— 24
we can write,
16x? =2 x 2 x 2 x 2 xx xx
24 =2 x2x2x3
16x2 =24 =2 x2x2x2xxxx—2x2x2x3
=2x2x2x(2x* = 3)
=8(2x*- 3)
16x* — 24 = 8(2x — 3)
(1) -3x* + 3xy — 4xz
we can write,
3x?=3xx xx
3xy =3 xxxy
4xz =2 x2xx %z
-3x*+3xy —4dxz=-3xxxx+3xxxy
—2x2xxxz
= —x(3x — 3y + 4z)
=3x% + 3xy — 4xz = —x(3x — 3y + 4z)
(i) x*yz + xy’z + xyz?
we can write,
XYz =xxx Xy xz
XYZz=x XYy xyxz
XYzZ>P=x XYy xzxz
Xz A Xz A Y = XX XYy XZzHxXYXY Xz
+X XY Xxzx2Z)
=xyz(x + y + z2)
XYz + xy’z + xyz? =xyz(x + y + z)
(#ii) x*y — xy* + x%2
we can write,
Xy=xxxxy
XyP=xxyxy
XY =xxxxyxy
XY - X X=Xy —x XYy Xy
+xxxxyxy
=xy(x -y + xy)
Xy = xy? + Xy = xy(x - y + xy)
14a? — 28a%0* + 21a*
we can write,
1402 =2 x7 xaxa
2800 =2 x2x7xaxaxbxb
21a* =3 x 7 xaxaxaxa
14a? -28a?0* + 21a*=2x7 xaxa—-2x2x7 xgxqg
xbxb+3x7xagxaxagxag
=7xaxa2-4xb+3xad%
=7a%(2 — 4b* + 3a%)
. 14a% — 28a%0* + 21a* = 7a*(2 — 4b* + 3a°)

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22,

23.

a‘h — 6a°b* + 3ab®
we can write,
atb=axaxaxaxb
602> =2x3 xaxaxbxb
3ab*= 3 xaxbxbxb
a‘th —6a?0* + 3abP =axaxaxaxbhb-2x3xqg
xaxbxb+3xaxbxbxb
=a x b(a® — 6ab + 31
a‘b —6ab* + 3ab® = ab(a® — 6ab + 3b°)
x4]/4 + x4]/2 _ XZ]/4
- xzyZ(xzyz + o2 = yZ)
9x%y* + 18xy* — 27x%°
= Oxy*(x® + 2y* — 3xy)
-5x* + 5xy — 5xz
=-Dbx(x -y + z)
3x*y* — 2xy? + 6x%y
= xy(Bxy — 2y + 6x)
12a%p? + 18ab*— 6a?b®
= 6ab*(2a> + 30> — ab)
16x%y + 12bxy = 4xy(4x + 3b)
3x% — 6% + 12x = 3x(x* — 2x + 4)
64x°y° — 72x*y = 8x*y°(8x* - 9)
6x°y* + 8x%y — 2xy = 2xy(3x*y + 4x — 1)
1543 + 454> + 30a = 15a(a® + 3a + 2)
18a%bc — 12ab’c + 6abc?
= 6abc(3a — 2b + ¢)
8(x — 3y)* + 4(x — 3y)
=4(x - 3y) [2(x — 3y) + 1]
[Taking 4(x — 3y) common]
=4(x - 3y) 2x -6y + 1)
3x(a — 3b) — y(a — 3b)
=@ -3b) Bx - y)
[Taking (a — 3b) common]
ab*+ab+0b+1
=(ab*+ab) + (b +1)
=abb+1)+(b+1)
=(b+1)(ab+1)
[Taking (b + 1) common]
Xty ay (x+y)
=3+ 1P + X%y + x1
= (0 + %) + ( + xy?)
=x +y) + Yy + )
=(x +y) Y+ y)
=@ +y) (@ +y)
[Taking (x + y) common]
3xy — y* + 6xz — 2yz
= (Bxy - y?) + (6xz — 2yz)
=y@Bx —y) + 2z(3x - y)
=Bx-y) (y +22)
[Taking (3x — y) common]




24.

25.

26.

27.

28.

29.

30.
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Xy+axy+x+1
= (@ + xy) + (¥ + 1)
—xy(c+ 1)+ (@ + 1)
—@+1) @y + 1)
[Taking (x + 1) common]
ab(x* + y?) + xy (a* + b?)
= abx* + aby* + xya® + xyb?
= (abx? + xya®) + (aby* + xyb?)
= ax(bx + ay) + by(ay + bx)
= ax(ay + bx) + by(ay + bx)
= (ay + bx) (ax + by)
a’ — a(x + 3b) + 3bx
=q* — ax — 3ab + 3bx
= (a*> — ax) — (3ab — 3bx)
=a(a — x) — 3b(a — x)
=(—-x) (a-3b)
[Taking (2 — x) common]
(@a—-Db)+ (a-0b)y
=(@-0b)[1+ (a-D)]
=@-b)(1+a-">)
(x+ 1) (3a—b) — (2x - 3y) 3a ~ b)
= (3a - b) [(x + ) - (2x - 3y)]
=@Ba-0b)[x+y-2x + 3y]
= (3a-b) (- x +4dy)
= (3a - b) (4y - x)
7(a + 2b)*— 21(a + 2b)
=7(a + 2b) [(a + 2b) — 3]
[Taking 7(a + 2b) common]
=7(a +2b) (a+2b-3)
4a(5a — 6b) — 12a*(5a — 6b)
= 4a(5a — 6b) (1 — 3a)

EXERCISE 7.2

9a2 — 160 = (3a)* — (4b)?
= (3a + 4b) (3a — 4b)
[ a-b=(@+D) (a-0b)]
16x* — 144x% = 16x*(x* - 9)
= 16x* (x? — 3%) [Taking 16x*> common]
=16x% (x +3) (x — 3)
[ a-b=(@+D) (a-0b)]
3x%* - 12 = 3(x% - 4)
=3(x* -2
=3(x +2) (x -2)
[ a-b=(@+D) (a-0b)]
Xt — 64y* = x* — (8y)?
= (x +8y) (x - 8y)
[ a-b=(@+D) (a-0b)]

10.

11.

12.

13.

14.

(a+Db) - (a-by
=[(@+b)+ (a-"b)[@+Db)-(a-D)]
[ a-b=(@+D) (a-0b)]
=@+b+a-by(a+b-a+b)
= (2a) (2b) = 4ab
16a* — 225y = (4a)* — (15y)*
= (4a + 15y) (4a — 15y)
[ a-b=(a+D) (a-Db)]
(2x + 3y)* — 9z2= (2x + 3y)* - (3z)
= (2x + 3y + 3z) (2x + 3y - 3z)
[ a-b=(@+D) (a-0b)]

2
or - L - (3x)? —(ij
144 12

(o)

3x°— 243x = 3x(x* — 81)
= 32{(¥)? - (9]
=3x(x*+9) (x> - 9)
[ a-b=(@+D) (a-0b)]
=3x(x>+9) (x* - 3?)
= 3x(x® + 9)(x + 3)(x — 3)
[ a-b=(@+D) (a-0b)]
16(x + y)* — 25(x - 3y)?
= [4(x + P - [5(x - 3y)P
= [4(x + y) + 5(x — 3y)]
[4(x +y) - 5(x - 3y)]
[ a-b=(@+D) (a-0b)]
= (4x + 4y + 5x — 15y)
(4x + 4y - 5x + 15y)
= (9x - 11y) (—x + 19y)
=— (9x - 11y) (x — 19y)
81 —p* =9 - (p?)’]
=00+p)O-p)
[ a-b=(@+D) (a-0b)]
=0O+p) G -p)
=O0+p)B+p B-p
[ a-b=(@+D) (a-0b)]
3xt-3=3(x*-1) [Taking 3 common]
=3[(?*) - (1]
=302+ 1) (x2-1)
[ a-b=(@+D) (a-0b)]
=302+ 1) (x+1) (x-1)
[ a-b=(@+D) (a-0b)]
(2a + 3b)*> — 25¢2
= (2a + 3b)> — (5¢)*
=(2a + 3b + 5¢) (2a + 3b - 5¢)
[ a-b=(@+D) (a-0b)]
3 - 75x2 = 3(1 - 25x?)
= 3[1 - (5x)*] = 3(1 + 5x) (1 - 5x)




15.

16.

17.

18.

19.

20.

21.

* = 167" = [ ~(4y°)]
= (¢ + 4y°) (* - 4y?)
[ a-b=(@+D) (a-0b)]
= (@ + 4 [ - (2y)]
=+ 4y%) (x + 2y) (x - 2y)
[ a-b=(@+D) (a-0b)]
x12y4 _ x4y12 - x4y4(x8 _ ]/8)
= e[ - (Y]
=y ) (o - )
[ a-b=(@+D) (a-0b)]
= x4y4 (x4 + y4) [(xZ)Z _ (yZ)Z]
=Xy ) (P ) (- )
[ a-b=(@+D) (a-0b)]
=y Y (P YY) (et y) (v - )
[ a-b=(@+D) (a-0b)]

2
16a% = 22 - (4a)* - (ij
94> 3a

o33

[ a-b=(@+D) (a-0b)]
(x +2)° - (x + 4y
=[x +2)+ (x+4)] [(x +2) - (x + 4]
=(x+2+x+4) (x+2-x-4)
= (2x + 6)(- 2)
=—2x2(x+3)
=—4(x + 3)
(2 + 3a)* — 36a% = (2 + 3a)* — (6a)*
=(2+3a+ 6a) (2 + 3a - 6a)
[ a-b=(@+D) (a-0b)]
=(2+9a) (2 - 3a)
x® = 225x = x(x* — 225)
= x[x* - (15)]
= x(x + 15) (x — 15)
(Bx — 4y)* — x*
= [(3x - 4y - ()
= [(Bx — 4y + 7] [(Bx - 4y)? - 2]
[ a-b=(@+D) (a-0b)]
=[(Bx —4y)?* + x*] Bx —4y + x) Bx — 4y — x)
[ a-b=(@+D) (a-0b)]
= [9x2 + 16y* — 24xy + x°] (4x — 4y) (2x — 4y)

woa*-b*=@a+b)(a-b)
and  (a-b)* =(a® - 2ab+b?)
= (10x2 + 16y* — 24xy) (4x — 4y) (2x — 4y)

=2 x4 x 20522 + 812 — 12xy) (x — 1) (x — 2y)
= 16(5x% + 8% — 12xy) (x — y) (x — 2y)

[Taking x common]

22,

23.

24.

25.

26.

27.

28.

29.

30.

(@ -0y - (x-yy
=[@-b)+x-ylla-0b)-(x-y)l
[ a-b=(@+D) (a-0b)]
=@-b+x-y)@a-b-x+y)
8 -1= (x4 - (1)
=@ +1) (x* - 1)
[ a-b=(@+D) (a-0b)]
= (' + 1) [ - (1)1
=@+ (2 +1) (- 1)
[ a-b=(@+D) (a-0b)]
=@+ @+ e+ (x-1)
[ a-b=(@+D) (a-0b)]
169a* — 144b* = (13a)* — (12b)*
= (13a + 12b) (13a — 12b)
[ a-b=(@@+D) (a-0b)]
x5 = 81x% = 28(x* - 81)
= xs(xz _ 92)
= Xx+9x-9)
[ a-b=(@+D) (a-0b)]

s
e
et

[ a-b=(@+D) (a-0b)]

536

3a® — 48a® = 3a%(a® - 16)
= 3a%(a* - 47)
=3a®(a+4) (a-4)
[ a*>=Db*= (a+b)a-D)

122 1 2.2 _
9 167 *

2x —y)* - 922
= (x -y - (32)
= [(2x - y) + 32] [(2x - y) - 32]
=(2x -y +3z) (2x —y - 32)
[ a-b=(@+D) (a-0b)]
12542 — 45b* = 5(25a* — 9b?)
= 5[(54)* — (3b)*]
= 5(5a + 3b) (5a — 3b)
[ a-b=(@+D) (a-0b)]
3x%y — 243 xy? = 3xy(x* — 81y?)
= 3yl - (9]
= 3xy(x + 9y)(x - 9y)
[ a-b=(@+D) (a-0b)]

[Taking 5 common]

[Taking 3xy common]




31.

32.

33.

34.

35.

36.

37.
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4 —16(a — b)* = 4[1 - 4(a - b)*]
= 4[(1)* - {2(a - b)P’]
=4[1+ 2@ -Db)] [1-2@a - b)]
[ a-b=(@+D) (a-0b)]
=4(1 + 2a — 2b) (1 — 2a + 2b)
9a> — 4b* — 3a - 2b
= [(3a)* — (2b)?] — (3a + 2b)
= (3a + 2b) (3a — 2b) — (3a + 2b)
[ a®>=b>=(a+D)(a-D)
=(3a+2b) (3a—-2b-1)
[Taking (3a + 2b) common]
X-y-x-y=@-y)-(x+y)
=@+ry) x-y)-(x+y)
=(x+ty) x-y-1)
X —3x+ 3y — 12
=(* -y -3(x-y)
=(x+y) (x-y) -3x-y)
[ a-b=(@+D) (a-0b)]
=(x-y) (x+y-3)
Xy - Xy =0y (o - )
= 2P ()2 - (Y]
=P + ) (2 - y)
=P+ YY) (x +y) (x - y)
[ a-b=(@+D) (a-0b)]
al@a+¢)—bd +c)=a*+ac-b*-bc
= (a®> - b*) +ac - bc
=@ -0 +cla-D)
=(@a+Db)(@a-Db)+c(a-Db)
=(a-"b)[(@@a+Db)+]
[Taking (a — b) common]
=(@-b)(@a+b+c)
(1) (205)? — (195)? = (205 + 195) (205 — 195)
[ a-b=(@+D) (a-0b)]
=400 = 10
= 4000
(i) (7.6)* — (2.4)7 = (7.6 + 2.4)(7.6 — 2.4)
[ a-b=(@+D) (a-0b)]
=10 x 5.2
=52
(#ii) (501)% — (499)* = (501 + 499) (501 — 499)
=[va-b=(@a+b) (a-"D)
= 1000 x 2
= 2000

10.

11.

12.

13.

EXERCISE 7.3
4x* — 12x + 9 = (2x)*> — 2(2x)(3) + (3)?
= (2x - 3p
[ (a-Db)P=a>—2ab+ ]
a* — 8a + 16 = a> — 2(a)(4) + (4)?
= (a -4y
[* (a-b)?=a>-2ab+ 17
X2 - 14x + 49 = x2 - 2x(7) + (7)?
=(x-7y
[ (a—b)=a*>-2ab+ P
25 +30a + 9 = (5a)* + 2(5a) (3) + 32
= (5a + 3)
[+ (a+Db)=a®+2ab+ b
49m* + 84mn + 36n°
= (7m)? + 2(7m)(6n) + (6n)*
= (7m + 6n)?
[+ (a+Db)=a?+2ab+ b
160> — 240 + 9 = (4a)* — 2(4a) x (3) + 3
= (4a - 3)* [+ (a—b)* = a*> - 2ab + b?]

4 + 4x +1 = (2x)* + 2(2x) x 1 + (1)?
= (2x + 1)
[+ (a+b)*=a®+ 2ab+ V7]
9x> + 30xy + 25y* = (3x)? + 2(3x)(5y) + (5y)>
= (3x + 55)
[+ (a+ b)*=a®+ 2ab+ V7]
m? — 8mn + 16n> = m*— 2m(4n) + (4n)’
= (m - 4n)’
[+ (a-b)*=a®-2ab+ 1]
4x* — 12xy + 9y* = (2x)* - 2(2x)(3y) + (3y)?
= (2x - 3y’
[+ (a-b)*=a®-2ab+ 1]

427 + 20xy + 2517 = (2x) + 2(2%)(5y) + (5)°
- (@x + 5y)°
[+ (a+ b)*=a®+ 2ab+ V7]
9x + 42xy + 49y = (3x)2 + 2(3x)(7y) + (7y)?
- @x + 7y
[+ (a+b)*=a®+ 2ab+ V7]

2
42— éx+l = (2x)* - 2><(2x)><l+(lj
3 9 3

3
2
)
3

[~ (a-b)*=a®-2ab+ b




14.

15.

16.

17.

18.

19.

20.

21.

22,

a’ — 2ab + b*— ¢ = (a* — 2ab + b*) - 2
=(a-b)y-c?
=@-b+c)(a-b-yo

[ a-b=(@+D) (a-0b)]

49 — x* —y* + 2xy = 49 — (x> + y* - 2xy)
=49 - (x - yy
=7 -(x-yy

[~ (a-b)*=a®-2ab+ b
=[7+@-y][7-x-y)]

[ a-b=(@+D) (a-0b)]
=(x-y+7)(-x+y+7)

X+ 6x+9— 92 =x2+ 2x(3) + (32 - 92
= (x + 3] — (3y)?

[~ (a+b)*=a®+ 2ab + b
= (x+3+3y) (x +3-3y)

[ a-b=(@+D) (a-0b)]
= (x+3y +3) (x -3y +3)

2
0~ 3x+ & = (3x)? —2x1(3x)+(lj
4 2 2

()
2
[~ (a-b)*=a®-2ab+ b
30>+ 12a + 12 = 3(a*> + 4a + 4)
=3[(@®+ 2 xax2+ (2]
= 3(a + 2)
[~ (a+b)*=a®+ 2ab+ b
2542 — 30a + 9 = (5a)*> = 2(54)(3) + 3?
= (5a — 3)
[~ (a-b)*=a®-2ab+ b

1 2
9x% +2+ oF - (3x)? + 2(3x)(%j + (ij

3x
2
= (3x + lj
3x
[~ (a+b)*=a®+ 2ab+ b
16p* — 24pq + 9q* = (4p)* — 2(4p)(3q) + (39)*
= (4p - 39)°
[~ (a-b)*=a®-2ab+ b

3x2+ 6 + 3 = 3(x2+2+i2j
2

[~ (a+b)*=a®+ 2ab + b

23.

24.

25.

26.

27.

28.

4 + 28x + 49x2 = (2)* + 2(2)(7x) + (7x)?
= (2 + 7x)?
[~ (a+b)*=a®+ 2ab+ b

-2 1= vt 2epedi(1)
4 2 \2

12
- (2-3)
[~ (a-b)*=a®-2ab+ b
9x* — 30x + 25 — 4y°
= (Bx)* - 2Bx)(5) + (5)* - 4y?
= (3x - 5) - (2y)?
[~ (a-b)*=a®-2ab+ b
= [(3x - 5) + 2y] [(3x - 5) - 2y]
= (Bx + 2y — 5)(3x — 2y — 5)
[+ a-b>=(a+Db)a-D)]
-9 - 12b -4 =a>— (9* + 12b + 4)
= a* - [(8b)* + 2(3b)(2) + (2)°]
= a2 - (3b + 2)
[~ (a+b)*=a®+ 2ab + b
= [a+ @b+2)][a-(@3b+2)]
[a*~b* = (a + b)(a - D)]
=@+3b+2)(a-3-2)

9 — 12x + 4x* — 25y% - 22 - 10yz
=(9 - 12x + 4x?) — (25y* + 2% + 10yz)
= [32 - 2(3)(2x) + (2%)*] - [(5y)* + 2(5y) z + 2°]
=3 - 2x)? - 5y + z)*
=[B —-2x) + By + 2)] [ - 2x) - By + 2)]
=B-2x+5y+2z) (3-2x -5y - 2)




EXERCISE 7.4

1. The given expression is a*> — 10a + 21.

The two numbers whose sum is 10 and product is 21
are 7 and 3.

a?> - 10a + 21

- (7+3)a+21
a>—7a—3a+21
a(a-7)-3@-7)
(@a-7)(a-3)

2, ¥*+5x+6=x>+2+3)x+6

=x*+2x+3x +6
=x(x +2)+3(x +2)
= (x +2)(x +3)

3. ¥*+6x—-16=x>+(8-2)x-16
=x*+8x—2x - 16
=x(x +8) - 2(x + 8)
=(x+8) (x-2)

4, X*+7x+12=x>+ (4 +3)x + 12
=x*+4x + 3x + 12

xX(x +4) + 3(x +4)

(x+4) (x +3)

5, ¥*’-4x-12=x>-(6-2)x - 12
=x*—6x +2x - 12
=x(x — 6) + 2(x — 6)
=(x-6)(x+2)

6. a>+19+78=a*+(13+6)a+78
=q>+ 13a + 6a + 78
=a(a + 13) + 6(a + 13)
=(a+ 13)(a + 6)

7. x*-2x-15=x>-(5-3)x-15
=x*-5x+3x -15
=x(x —5) + 3(x - 5)
=(x-5) (x+3)

8 x+9%x+20=x>+(5+4)x+20
=x*+ 5x + 4x + 20
=x(x +5) + 4(x + 5)
=(x+5)(x +4)

9. x>+ 13x +40 =x*+ (8 + 5)x + 40
=x?+ 8x + 5x + 40
=x(x + 8) + 5(x + 8)
=(x+8) (x+5)

10. x> - 12x —45=x>— (15 - 3)x — 45
=x? - 15x + 3x — 45
=x(x — 15) + 3(x — 15)
=(x-15) (x +3)

11. ¥ +x-72=x*+9-8) x-72
=x*+9x - 8x-72
=x(x+9)-8(x+9)
=(x+9) (x -39

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

X+ 11x — 60 = x2 + (15 - 4)x — 60
=x>+ 15x — 4x - 60
=x(x + 15) — 4(x + 15)
=(x +15) (x — 4)

X2+ 30x + 81 = x* + (27 + 3)x + 81
=x>+27x + 3x + 81
=x(x + 27) + 3(x + 27)
=(x + 27)(x + 3)

X+2x-63=x>+ (9 -7)x - 63

=x>+9x - 7x — 63

xX(x +9)-7(x +9)

(x+9)x-7)

X+ 1lx +28 =x2+ (7 + 4)x + 28
=x>+ 7x + 4x + 28
=x(x+7)+4(x+7)
=(x+7)(x +4)

X*=-2x-15=x*-(5-3)x - 15

x> —=bx +3x - 15

x(x = 5) + 3(x - 5)

(x = 5)(x +3)

X—dx-21=x*-(7-3)x-21

X2 —7x+3x - 21

X(x=7)+3(x-7)

(x = 7)(x +3)

X2+ 5x — 150 = x% + (15 — 10)x — 150
=x?+ 15x — 10x — 150
= x(x + 15) - 10(x + 15)
= (x + 15)(x — 10)

X=2x-99 =x*- (11 - 9x - 99

=x>—11x + 9x - 99
= x(x — 11) + 9(x — 11)
=(x-11)x +9)

a’>+ 22a + 105 = a®> + (15 + 7)a + 105
=a*+ 15a + 7a + 105

a(a + 15) + 7(a + 15)

(a+15)(a+7)

X¥—-13x - 114 =x>- (19 - 6)x — 114
=x>—-19x + 6x — 114
=x(x — 19) + 6(x — 19)
=(x — 19)(x + 6)

X+ 11x - 102 = x2 + (17 — 6)x — 102
= x>+ 17x — 6x — 102

x(x + 17) — 6(x +17)

(x +17)(x - 6)

a2 —23a + 112 = g — (16 + 7)a + 112
=a*—16a — 7a + 112
=a(a — 16) — 7(a — 16)
=(a—-16)a-7)
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24.

25.

26.

27.

28.

a?—22a + 117 = a> — (13 + 9)a + 117
=a*-13a - 9a + 117

a(a — 13) — 9(a - 13)

(a-13)@a -9)

X2+ 18x + 65 = x2 + (13 + 5)x + 65
=x>+ 13x + 5x + 65
= x(x + 13) + 5(x + 13)
=(x + 13)(x + 5)

X2+ 24x +95 =x2+ (19 + 5)x + 95
=x>+ 19x + 5x + 95
= x(x + 19) + 5(x + 19)
=(x + 19)(x + 5)

X2+ 15x +44 = x* + (11 + 4)x + 44
=x2+ 11x + 4x + 44
= x(x + 11) + 4(x + 11)
=(x + 11)(x + 4)

XH+dx =77 =x*+(11-7)x =77
=x2+1lx-7x - 77
= x(x + 11) — 7(x + 11)
=@x+1)(x-7)

EXERCISE 7.5

The given expression is 2x* — x — 3.

The two numbers whose sum is — 1, product is

[2x (-3)] =6 are — 3 and 2.

22— x-3=2x>-(3-2)x -3

2x* = 3x + 2x - 3

x(2x = 3) + 1(2x - 3)

2x -3)(x+ 1)

32 +5x-2=3x*+(6-1)x -2
=3x*+6x—x-2
=3x(x +2) - 1(x +2)
=(x+2)3x-1)

3x2-8x-3=3x*-9-1)x-3
=3 -9%x +x-3
=3x(x - 3) + 1(x - 3)
=(x-3)3x+1)

-2x>+3x+9=-(2x*-3x-9)

—[2x> - (6 — 3)x - 9]

— [2x% — 6x + 3x - 9]

— [2x(x = 3) + 3(x + 3)]

=—(x-3) (2x +3)

B3-x) 2x +3)

Ix?—24x +9=7x*- (21 +3)x + 9
=7x2-21x-3x +9
=7x(x - 3) - 3(x - 3)
=(x-3) (7x-3)

—5x% + 38x — 21 = — (5x® — 38x + 21)

= —[5x2 — (35 + 3)x + 21]
= — [5x% — 35x — 3x + 21]
=—[5x (x -=7)-3(x - 7)]

10.

11.

12.

13.

14.

15.

16.

17.

18.

=—(x-7)(5x - 3)
= (7 -x) 5x — 3)
6y -1y -2=6y>- (12 - 1)y - 2
=6y>- 12y +y -2
=6y(y-2)+1(y-2)
~(y-2) (6y + 1)
32— 13x + 12 =3x2 - (9 + 4)x + 12
=3x2-9x —4x + 12
=3x (x —3) - 4(x - 3)
=(x-3)(Bx-4)
8x2 + 26x + 15 = 8x2 + (20 + 6)x + 15
=8x2+ 20x + 6x + 15
= 4x(2x + 5) + 3(2x + 5)
= (2x +5) (4x + 3)
3x2+ 22x + 35 =3x2+ (15 + 7)x + 35
=3x2+ 15x + 7x + 35
= 3x(x + 5) + 7(x + 5)
=(x+5)Bx+7)
12x2 + xy — 6y* = 12x* + (9 — 8)xy — 61°
12x2 + 9xy — 8xy — 612
= 3x(4x + 3y) - 2y(4x + 3y)
(4x + 3y) (Bx — 2y)
6x* + 5xy — 61> = 6x> + (9 — 4)xy — 612
6x* + 9xy — 4xy — 6y°
= 3x(2x + 3y) - 2y(2x + 3y)
(2x + 3y) Bx — 2y)
4x* — 13xy + 3y? = 4x* — (12 + 1)xy + 3y°
= 4x* — 12xy — xy + 3y°
= 4x(x - 3y) — y(x — 3y)
= (x - 3y) (4x - y)

10x2 + xy — 21y* = 10x* + (15 — 14)xy — 21y>
= 10x* + 15xy — 14xy — 211>
= 5x(2x + 3y) - 7y(2x + 3y)
= (2x + 3y) (bx — 7y)

6a*> — 17ab — 3b* = 6a*> — (18 — 1)ab — 3b*

= 6a* — 18ab + ab - 31*

6a(a — 3b) + b(a — 3b)

(a — 3b) (6a + D)

104 + 17ab + 6b> = 10a*> + (12 + 5)ab + 6b*
=10a? + 12ab + 5ab + 61*
=2a(5a + 6b) + b(5a + 6b)
= (5a + 6b) (2a + b)

12x? — 11xyz — 15y%2* = 12x* — (20 — 9)xyz — 15y%*z*

= 12x* — 20xyz + 9xyz — 15y%*z2
= 4x(3x — 5yz) + 3yz(3x — 5yz)
= (Bx — 5yz) (4x + 3yz)

4% + 2x =12 = 2(2x* + x — 6)

=2[2x* + (4 — 3)x — 6]
=2[2x% + 4x — 3x — 6]
=2[2x(x + 2) — 3(x + 2)]

=2(x +2) (2x - 3)



19. x?—xy - 6y* =x* - (3 - 2)xy — 61°

=x* — 3xy + 2xy — 6y° 4.

=x(x = 3y) + 2y(x - 3y)
=(x - 3y) (x +2y)

20. —2x* —7x -3 =—[2x* + 7x + 3] 5.

=—[2x*+ (6 + 1)x + 3]
= —[2x* + 6x + x + 3]

= — [2x(x + 3) + 1(x + 3)]
=—(x+3)(2x+1)

21. 6x2—-5x—-6=6x2— (9 - 4)x -6 6.

=6x2-9x +4x -6

= 3x(2x - 3) + 2(2x - 3) "

= (2x - 3) 3x + 2)
22, 2x*-5x+3=2x>-(2+3)x +3

=2x>-2x-3x+3

=2x(x-1)-3(x-1)

=(x-1) 2x - 3) 9.

23. 10x* - 23xy + 12y* = 10x* — (15 + 8)xy + 122
= 10x* — 15xy — 8xy + 1217
= 5x(2x — 3y) — 4y(2x — 3y)
- (2x - 3y) (5x - 4y)

24, 22 +y-3=2+(3-2)y -3 11.

=2y +3y—-2y-3
=¥y +3) - 12y + 3)

=@y+3) (-1 12.

25, —2x*+7x — 6 =—[2x* — 7x + 6]
2x% — (4 + 3)x + 6]

= -
= — [2x% — 4x — 3x + 6]

= - [2x(x - 2) - 3(x - 2)] L

-~ (x-2) 2x - 3)
- (2-7x) (2x - 3)

EXERCISE 7.6

36x%° _ 36 K xxxxxyx )

1 - Y =

4xy 4 /x/

9xxxxxy

st gy
—6xy’z -6 /x/x/x/z/

-4z

3 —81x3yzz _ —-81 /x/xxx/xyxz

—oy D9 AxAxy

= 9xyz

3.

10.

9%y 2.

63x*yz? Kox g xxxxx of x £ xz
= X
Pye A f <A
= 63x%z
Qm'n'p® 2
= P = — x (m'm2 n*n! pip2
7m2np2 7 ( r’r?)
= 6(",[4—21,14—1 pS—Z)
= 6m’n’p
X ‘13/ z = § x x573y371z - 4x2yzz
2x7y 2
1OX4y322 10 4-2,,3-2-2-1 2 2
—— = —— X - - -1 =_
—5x2yzz 5 YV E Yz
72ab*c? 72 axbxExfxf -
= — X ——— " =
8bc? 8 }'{x/x/ 4
235
Y A eyt = By
7xyz 7
12x2y32 _12 /X/X/nyyx/z/ 5
4x*yz 4 /X/X/ x £ Y
32m’n’p® 32
oty T g A
25x3’y225 25
W — ? X x3—1y2—1z5—3 = SnyZZ
EXERCISE 7.7
14a* ~7a° +14a>  14a* 74° 144°
7a° 7a®>  7a*  7d®

AN

ZMX/{X/{xaxa_]/x/{x/x
75 Ax A

AR
X
o
X
o

20> —a+ 2

240°° + 16a%0 —12ab> _ 242’0’ 16a’b  12ab’

2.2.2

3x“y“z" —

Aab 4ab 4ab 4ab

6a?b* + 4a — 3b

15x2yz2 + 6x2y3z

3x2yz

E’wczyzz2 B 15x2yz2 . 6x2y3z

3x? yz 3x? yz 3x2yz

yz — 5z + 21
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bt 3% —6ab  ab*c®  3a°b*c  6ab S5x+7

* % " a3 (i) 3x+4) 15 +41x+28
3 1527+ 20x
= — —a*bc-2
21x +28
21x +28
s —xradrddvex  —xt 2 4x? 6x S
) 2x 2x  2x  2x  2x S
3 (152 + 41x + 28) + (Bx +4) =bx + 7
= —% +x%7+2x + 3 x> -3x+7
3 2 3 2 (iv) 2x+3> 2x3—3x2+5x+21(
V22 +3V2a% +6a 24 222 6a
6. = + +— 2x° + 327
2{1 \/E\/Ea \/E\/Ea 2{1 - -
2 3 —6x*+5x +21
= —=+—=+3 2
\/E \/E 16x 193(
x> =3x* + o x 3 2 X a2l
” 2" _x 3 27 L +21
3x 3x 3x 3x 0
2 1 L2 =3+ 5x +21) + (2x +3) =x*-3x + 7
= ——x+=
3 2 4a® — 6ab +9b*
g 8x° +6x° +4x _ 8x° . 6x° LA (v) 20+3b) 8a+270° (
' 4x 4x  4x  4x _8a° +124%
= 22 +%x +1 ~124% + 271’
—124% —18ab?
9 3y’ —6y* +6y° +12¢°  3y° 6yt 6y° 1247 + +
- W e e 15”271
= P22+ 4 _18ab2i27b3
3 2 3 2 - 0
10, YO0 6r A 0
x x x o (8a% + + (2a + 3b) = 4a* — 6ab +
-4 8a® + 27b° 2a + 3b) = 4a® — 6ab + 9
= 6x +
5x—-2
EXERCISE 7.8 (vi) 2x+3) 102+ 11x—6 (
-2 _1Ox24_r 15x
1. (i) x=3) 2_5x+6 —4x—-6
2 — —
X3 +4x+6
—2x+6 S
726 (1002 + 11x — 6) = (2x + 3) = 5x — 2
0

2x% —5x +4

L =5x+6)+(x-3)=x-2 .
(vil) X +7x-8) 23t + 90047+ 68x —32

2rx+1
B X 3 2 2t + 14x° - 1622
(@) x-1) ¥-1 SIS
2 = - 5x° - 31x*+ 68x — 32
— + ) — 5x° — 35x% + 40x
x =1 + + —
BESIE: 4% + 28x - 32
x-1 4x* + 28x - 32
x-1 — +
A 0
0

So2xt+ 93 —47x°+ 68x—32) + (2 +7x —8) =2x* - 5x + 4
L= (x-1D)=xr+x+1

o




3a% + 1?

+3
(vidi) 207 +30%) 64 + 1142+ 3b* ( (i) ¥=2) ¥+ |
_6a4 + 97*v* xt " 2x°
24702+ 3b* 3’
20%0%+ 3b* 3’6
— 0 ___ 6

oo (6at + 11a%0? + 3b*) + (2a* + 3b?) = 3a® + b? Quotient: x> + 3

Remainder : 6

2-3x+7 )
(ix) 23“'3) 2x° - 3x*+5x + 21 ( ) 3) 3311 :4ﬂ+1 (
3 ) (iii) 2a-— 6a”—a"—10a -3
_2x 4_-3x 6 — 92
—6x%+5x +21 -+
6x2—9 822—10a -3
—6x°—9x
+ + 8a%— 124
14x +21 4=
_ _ 20-3
- -+
0 0

L2 =3+ 5x +21)+ 2x +3) =x*-3x + 7 Quotient: 34> + 4a + 1

Remainder : 0

2x°+3x -7 rt3
+
(x) 3=5x+4 ) 6x'— - 282 +47x-28 ( (iv) 7x—4) 142 x13 15 (
. 3 5 iv) 7x-— x>+ 13x —
_6x —_‘_10x + 8x 14— 8
9x° - 36x" + 47x — 28 BT T
3 2
2x —+15x -l;12x 2y —12
_ +

—21x®+35x - 28

-3
—21x* +35x - 28 _
+ - + Quotient: 2x + 3
0 Remainder : — 3
3. (i) Ifx®+1isafactor of x°+x*+x3+x*+x + 1, then
. 4 _ 43 _ 2 _ - 2 _ — 742 _
L (6xt — x> —28x2 +47x —28) + Bx* —=5x +4)=2x*+3x -7 on dividing ¥+ x* + x¥* + 22 + x + 1 by * + 1 the
remainder should be zero. Therefore,
X+ 2x+2
2. () P-20+2) xi+gr+ 15 ( Prx+l
kS —+2x3+_2x2 x3+1) r+atr e rx+ 1 (

2x° — 2x% + 8x +15 kS +x?

2x3—+4x2t4x a0 +x+1
2+ 4x+15 Ed tx
2% — 4t 4 e +1
3

8x+ 11 X 1

0

Quotient: x2 + 2x + 2
Remainder : 81 + 11 Hence, (x® + 1) is a factor of x° + x* + x° + 2+ x + 1

and (x* + x + 1) is the another factor.
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(i) If (4x — 3) is a factor of 8x? + 14x — 15, then on

dividing (8x* + 14x — 15) by 4x — 3, the remainder
should be zero.

Therefore,

2x+5
4-3) 82+ 14x-15 (
8x2— 6x
-+
20x —15
20x -15
g

0

Hence, (4x — 3) is a factor of 8x*> + 14x — 15 and

5% (3x +2) - 3(3x +2)
- (3x +2)

_ (Bx+2)(5x-3)
 (Bx+2)

(*»  Cancelling (3x + 2) from
numerator and denominator)

= (5x - 3)

4 -8x+3  4x? —(6+2)x+3

2x-1) (2x-1)

B 43> —6x-2x+3

(2x + 5) is the another factor. (2x-1)
(i) If (3x + 4) is a factor of 152 + 41x + 28, then on _ 2x(2x-3)-1(2x-3)
dividing 15x* + 41x + 28 by (3x + 4), the (2x -1)
remainder should be zero. Therefore, (2x-3) (2x 1)
=-— " =(2x-3)
5x+7 2x -1)
3x+4) 152 +41x+28 ( 22 +12x+20 % +(10+2)x+20
_15x21- 20x (x +10) (x+10)
21x+28 )
21x +28 _ X +10x + 2x + 20
- - (x +10)
0
_ x(x+10)+2(x +10)
Hence, (3x + 4) is a factor of 15x> + 41x + 28. - (x +10)
(i) If (x + y) is a factor of x* — y*, then on dividing
x* — y* by (x + y), the remainder should be zero. _ (x+10)(x+2) _ (x +2)
(x+10)

Therefore,

x3—x2y +xy2—y3

x*-14x-51 x> -(17-3)x-51

x+y) Aoy ( (x +3) (x +3)
4 3
x Xy ~ x? —17x +3x - 51
~y -y ) (x+3)
_x3y —x2y2
" I ~ x(x-17)+3(x—-17)
2y -yt ) (x+3)
2y (x-17) (x + 3)
- — ICTE I
Xy -y
3 4
YTy 5 3m> +22m+35 _ 3m*+(15+7)m+35
_ 0 ' (3m+7) (Bm+7)
Hence, (x + y) is a factor of x* — y*. 3m2 +15m + 7m + 35
EXERCISE 7.9 (3m+7)
3 +5)+7(m+5
152> +x—6 _ 152> +(10-9)x -6 _ dmm (37’1”)("1 )
(3x +2) (3x+2)
1522 +10x-9x—6 =W=(;ﬂ+5)
(Gx+2) (3m +7)

o



8.
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m* +8m+12  m* +(6+2)m+12

(m+2) (m+2)

m? +6m +2m +12
(m+2)

~ m(m+6)+2(m+6)
- (m+2)

(m+6)(m+2) _

(m+2) (rm +6)

43 PP +3)

3x° +9x  3x (x2 +3)

~ x><x><(x2+3) B

X
3xxx(x*+3) 3

8x —18x+9  8x2 —(12+6)x+9

(2x-3) ~ (2x-3)

8x2 —12x —6x+9
(2x -3)

4x (2x - 3)-3(2x - 3)
(2x-3)

(2x-3)(4x-3) _

3 (4x - 3)

6x* +11x-10  6x% +(15—-4)x—10

(2x+5) (2x +5)

6x% +15x —4x — 10
(2x+5)

3x (2x+5) - 2(2x + 5)
(2x + 5)

_ (2x+5)(3x-2)

2x+5 0¥

2x% +x-45  2x* +(10-9)x — 45

(x+5) (x+D5)

2x% +10x — 9x — 45
(x+5)

_ 2x(x+5)-9(x+5)
- (x+5)

_@+5@x-9)

(x +5) (@x=9)

11.

12.

13.

14.

¥ -17x+16

x> —(16+1x+16

(x—16)

(x - 16)

x2—16x—-x+16
(x —16)

x(x —16) - 1(x — 16)
(x - 16)

_(x-16) (x=1)

a-16 @D

9x* —12x+4  9x> —(6+6)x+4

(3x —2)

x® —9x?

(3x-2)

B 9x2 —6x —6x+4
3x-2)

 3x(3x-2)-2(3x-2)
- (3x-2)

_(Bx=2)Bx-2) _

G2 Gx - 2)

x* (x4 -9)

(x3 - 3x)

6x° +18x2 +

x(x2 -3)

2|2 (3]

x(x2 - 3)

x* (x* +3) (x* = 3)

x(x? = 3)
[ a-b=(@+D) (a-0b)]

x(x* + 3)

12x  6x(x* +3x+2)

2x% +4x

B 2x (x +2)

3(x% +2x +x+2)
(x+2)

3[x(x+ 2) +(x + 2)]
(x+2)

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

= 3(x+1)

= (3x +3)




MULTIPLE CHOICE QUESTIONS

Factors of 9x*y =3 x 3 xx x x x y
Factors of 27xy>* =3 x 3 x3 xx xy x y

Factors of 45x*> =3 x 3 x5 x x x x x y x y
The greatest common factor of 9x%y, 27xy* and 45x%y

=3x3xxxy=9%y
Hence option (d) is correct.
9x — 18x* = 9x (1 - 2x)

Hence, option (b) is correct.

+6x-1
x—l) 52 —Tx+4 (

-
=+

6x* —7x +4
6x% — 6x
- +
—x+4
—x+1
+ _

3

Remainder = 3

Hence, option (a) is correct.

x*+ xy — 5x — 5y = (x* + xy) — (5x + 5y)
=x(x +y) - 5(x +y)
=(x+y) (x-5)

Hence, option (c) is correct.

—15a°bc? ~15 A xax}xcxc
- @ - — -
5ab 5 /{x}'f

= — 3ac?

Hence, option (b) is correct.

x+5

x—15 xt—x*+5x (

xt-x®
- +

5x
5x -5

-+

5

Remainder = 5

Hence, option (c) is correct.

27a°p? _Exﬁxaxaxbx}{
—9ab -9 AxY
= — 3a%

Hence, option (a) is correct.

10.

11.

12.

2.

x+2
x+2) X +4x+4 (
x*+ 2x
2x +4
2x +4
R
Quotient =(x + 2)
Hence, option (d) is correct.

9x* -1 (3x)" 12 (3x+1)(3x-1)
3vx-1 ~ 3x-1  (3x-1)
Quotient = 3x + 1
Hence, option (b) is correct.
H-x=x(x-1)=x-1+x%
Hence, option (b) is correct.
(2x — 8x%) = 2x(1 - 4x?)
= 2x[1% — (2x)%]
2x(1 + 2x) (1 — 2x)
Hence, option (c) is correct.
Xy—x-y+l=0@y-x-@y-1
=xy-1)-@-1
=y-Dx-1
=@x-DH-1

Hence, option (c) is correct.

MENTAL MATHS CORNER

(x + 3) is a factor of x* + 2x* — 3x + 6.

—x
x+3) ¥+22-3c+6 (
2+ 3y
—x?=3x+6

2
+x+3x

6

=3x+1

(False)

Remainder = 6 = 0. So it is not a factor.

(x — 2) is a factor of x® — 8.

X+ 2x+4
x—Z) -8 (
X =247
- +
24— 8
2xF  —4x
- +
4x -8
4x -8
-+
0

Remainder =0. So it is a factor.

(True)



3.

4.

5.

1.

Mathematics In Everyday Life-8

The factor of xy — ab + bx — ay are (y — b) (x + a).

(False)
xy —ab + bx — ay = (xy + bx) — (ab + ay)
=x(y +b)—alb +y)
=x(y +b)—aly +b)
=y +b) (x-a)
(x + 1) is a factor of 2x> + 5x + 4. (False)
2x+3
x+15 23+ 5x + 4 (
20+ 2x
3x+4

3x+3
N
Remainder =1 # 0. So it is not a factor
2x*+ 3x + 1is divided by (x + 1), then the remainder

is zero. (True)
2x+1
x+1) 22+3x+1 (
_ZxZi- 2x
x+1
x+1
0
Remainder = 0.
at —p*
=(a+Db) (a*+ b (True)
a->b a-b (a-1D)

(@ +D*)(a+b)(a-D)
) (a-b)

= @+ )@+ )

REVIEW EXERCISE

(1) 40> -8a+3=4a>- (6 +2)a+3

=4a*> —6a—2a+3
=24 (2a - 3) - 1(2a - 3)
=Q2a-3)(2a-1)

4> -8a+3=(2a-3)2a-1)

(i) 6x* + 35xy — 6% = 6x* + (36 — 1)xy — 61
= 6x2 + 36xy — xy — 612
= 6x (x + 6y) — y(x + 6Y)
= (x + 6y) (6x —y)

6x* + 35xy — 6y* = (x + 6y) (6x — V)

(i) 16 — a® = 2ab — b* = 16 — (a* + 2ab + b?)
=16 — (a + b)?
=42 - (a + by
=[4+(@+b)][4-(a+Db)]
=@4+a+b)(4-a-0)

(iv) 2 - 322 = 2(1 - 161
= 2[12 - (4x)]

= 2(1 + 4x) (1 - 4x)

2 - 3222 = 2(1 + 4x) (1 - 4x)

2+ 2% +x+ 1
x+3> 24+ 8%+ 7+ 4x + 3 (

_23(4 + 6x°

2%+ 7x% +4x + 3

2+ + 6x°

+d4x+3

X2+ 3x

x+3
_x+3
0

Quotient =223 + 222+ x + 1
Remainder = 0

If (x +2) is a factor of 4x* + 2x® — 3x2 + 8x + 109, then
on dividing 4x* + 2x® — 3x> + 8x + 109 by (x + 2), the
remainder should be zero. Therefore,

4x°— 6x*+9x — 10
X"'Z) dx*+ 2x° = 3x% + 8x + 109 (

_4x4 + 8x°

—6x°— 3x% + 8x + 109

—6x° — 1242
+ 4+

9x% + 8x + 109
9x? + 18x
—10x + 109
—10x — 20
+ +
129

Remainder = 129 # 0

Hence, (x + 2) is not a factor of 4x* + 2x® — 3x% + 8x
+109.

LHS. =(@x-y)x+y) + -2y + 2)
+(z —x)(z + x)
=(@-yP)+ -2+ (2 - X))
[+ (@a-0b)a+Db)=a*-1]
=x2—]/2+]/2—22+22—x2
=0
=R.H.S.
Hence, (x —y)(x + ) + (Y —2)y + 2) + (z - x)(z +x) = 0




5. 4x = (56)* — (52)°
= 4x = (56 — 52)(56 + 52)
[+ a-b>=(a-Db)a+Db)]
= 4x =4 x 108
_ 4x108
4

= x =108

= X =108

_(x2+2xy+y2)—az+2ab—b2
(x+y—a+b)

6. L.H.S.

(% +2xy+y°) —(a° —2ab + D)
(x+y—a+b)

_ (x+y)’—(a-b)y
- (x+y—a+b)

_ [x+y+@-b)][x+y—-(a-D)]
(x+y—-a+b)

[+ a-b>=(a+Db)a-D)]

B (x+y+a-b)(x+y—a+b)
(x+y—a+b)

=(x+ty+ta-b)
=RHS.

X +2xy +y* —a® +2ab-b?
(x+y—a+b)

Hence, =(x+y+a-">)

7. (2a + 3b)*> - 5(2a + 3b) — 14
Let (2a + 3b) = x
Then, x> -5x - 14 =x*>- (7 - 2)x - 14
=x*-7x+2x - 14
=x(x-7)+2(x-7)
=(x-7)x+2)
(2a + 3b)> — 5(2a + 3b) — 14
=(2a +3b - 7)(2a + 3b + 2)
8. (x> -5x)-36
Let x2 — 5x = m, then
m* — 36 = (m — 6)(m + 6)
[+ a-b>=(a-Db)a+Db)]
= (x* - 5x — 6)(x> — bx + 6)
=[x*-(6-1)x - 6][x*— (2 + 3)x + 6]
=[x2 - 6x +x — 6][x*> — 2x — 3x + 6]
= [x(x = 6) + 1(x — 6)][x(x — 2) — 3(x — 2)]
=[(x - 6)(x + DI[(x - 2)(x - 3)]
=(x+ Dx - 2)(x - 3)(x - 6)

5x2+13—0x +11

9. 3x—6) 15520+ 13x—12 (
15x° = 3022
— +
10x2+13x - 12
10x% — 20x
_ +

33x-12
33x — 66
-+

54

Quotient = 5x% + %x +11, Remainder = 54
To verify:
Divisor x Quotient + Remainder

= (3x—6)><(5x2 +%x+11j+54

10
= 3x x 5x% + 3x x ?x+3x><11—6><5x2

10
-6 x ?x—6><11+54

=15x% + 10x2 + 33x — 30x% — 20x — 66 +
54

=15x% — 20x% + 13x — 12
= Dividend

Hence, Dividend = Divisor x Quotient + Remainder

4 4 2, 2y 2 2
20 P17 _ P +a)E"-q)

(r—9) (r—9)
[+ a-b>=(a+Db)a-D)]
_ D)+ -9)
(r—9)
4 4
P -9 _ 2, 2
T P+ a9)p* + )
HOTS QUESTIONS

L (@) a'—(a-b)=[@) - {(a- b3}
= [a* = (a — b] [@® + (a — b)’]

[+ a-b>=(a-Db)a+D)]
=la-(@-Db)a+ (a-Dblla*+ (a-0b)y]
=@—a+b)a+a-Db)a®+a*-2ab + b
= (2a* — 2ab + b*)(2a — b)b

(i) a(@ +b—c)—bc=a*+ab-ac-bc
= (a* + ab) — (ac + bc)
a(a +b) — c(a + b)
=(a+b)a-c
(#ii) 16(2a — 1)* — 2502 = [4(2a — 1)]*— (5b)*
=[4(2a - 1) + 5b][4(2a — 1) - 5b]
= (8a — 4 + 5b)(8a — 4 — 5b)

——— D
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(E’ax2 +24x + 36)(x + 4) _ [3x% + (18 +6)x +36](x+4)

3(x% + 6x +8) 3[x% + (4 +2)x + 8]

_[(3x® +18x +6x + 36)](x + 4)

,i%;;> GPUZZLQ

3(x% + 4x + 2x + 8)

[3x(x +6) + 6(x + 6)](x + 4)
3[x(x+4)+2(x+4)]

(2 +6)Bx+6)(x +4)
O 3(x+2)(x+4)

3+ 6)(x+2)(x +4)
O 3(x+2)(x+4)

= +6)

ex+a(x—y)—aly +z) -z

=@x+ax—-ay—ay—-az -z

= (a®x + a%x) — (a*y + ay) — (az + 2)
=ax(@@a+1)—ay(a+1) —z(@@+1)
=(a + 1)(a® - ay — z)

Total distance between the Haretown and
Tortoiseville = 54 km.

Speed of hare = 7 km/hr

Let the distance travelled by the hare before
meeting the tortoise from Haretown to
Tortoiseville be x km.

Tortoise will travel a distance of (54 — x) km
from Tortoiseville to Haretown.

Speed of tortoise = 2 km/hr
Now,
The time taken by the hare to cover a distance of

x km at 7 km/hr = ; hours

The time taken by the tortoise to cover a distance
54 —

of (54 — x) km at 2 km/hr = Tx hours

Since, both set out at the same time. Therefore,

x _ 5d-x
7 2
= 2x = 7(54 — x)
= 2x = 378 — 7x
= 2x +7x =378 = 9x =378
x=3£=42
9

Hence, hare will travel 42 km before meeting the
tortoise.






