
(x	+	y) 	=	x 	+	2xy	+	y

(x	–	y) 	=	x 	–	2xy	+	y

	x 	–	y 	=	(x	+	y)	(x	–	y)

x,y,z...
	×	x

×
a,b,c. ax

4	×	3
4	×	10

x x



PQRS x	×	x	=	x 	 x

2x,	x 	+	2x,	x 	–	x 	+	4x	+	7

‘x’

x 	–	x 	+	4x	+	7 x 3 	+	5y	 y

t 	+	4 t

x 	+	2x x 2x

3y 	+	5y	+	7 3y ,	5y –	x 	+	4x 	+	7x	–	2	

–	x ,	4x ,	7x	

–	x 	+	4x 	+	7x	–	2 x –1, x x	 –2 x

x°	=	1 x 	–	x	+	7 x	 –	1	

2,	–	5,	7

x– –	1

x

x p(x) q(x) r(x)

p(x)	=	2x 	+	5x	–	3

q(x)	=	x 	–	1

r(y)	=	y 	+	y	+	1

s(u)	=	2	–	u	–	u 	+	6u

x 	+	x 	+	.....	+	x 	+



x	+	1,

2x,	2,	5x ,	–	5x ,	y u

p(x)	=	x +	1	q(x)	=	x 	–	x	r(y)	=	y 	+	1	t(u)	=	u 	–	u

p(x)	=	x	+	x 	+	π	q(x)	=	 	r(u)	=	u	+	u 	–	2	t(y)	=	y 	+	y	+	5

p(x)	=	3x 	–	4x 	+	x	+	9 x	

3x x

q(y)	=	5y 	–	4y 	–	6 y 5y y

3x 	–	4x 	+	x	+	9 5y 	–	4y 	–	6

x5 – x4 – y2 – y3 y8

x°	 x

	p(x)	=	4x	+	5	q(y)	=	2y	r(t)	=	 	 	s(u)	=	3u

‘x’
‘x’

‘x’	
ax	+	b a b a	≠	0

ay	+	b	 ‘y’



2x 	+	5,	5x 	+	3x	+	π x 	 	

5	–	y ,	4y	+	5y 6	–	y	–	y

x

ax 	+	bx	+	c a,b,c a	≠	0 y

ay 	+	by	+	c a,b,c a	≠	0

‘x’
4x ,	2x 	+	1,	5x 	+	x ,	6x 	–	x,	6	–	x ,	2x 	+	4x 	+	6x	+	7

ax 	+	bx 	+	cx	+	d
a,	b,	c,	d a	≠	0

‘n’
n

n

anxn	+	an– xn– 	+	....	+	a1x	+	a0

a0,	a1,	a2	....	an	 an	≠	0

a0	=	a1	=	a2	=	a3	....	=	an	=	0	

x 	+	y 	+	xyz	 x,y z

p 	+	q 	+	r

p,	q r u 	+	v u	 	v

(i)	4x 	–	3x	+	7	(ii)	 	(iii)	

(iv)	 	(v)	x 	+	y 	+	t

x



(i)	2	+	x 	+	x	(ii)	2	–	x 	+	x 	(iii)	 	(iv)	

(i)	5x 	+	4x 	+	7x	(ii)	4	–	y 	(iii)	 	(iv)	3

(i)	x 	+	x	(ii)	x	–	x 	(iii)	y	+	y 	+	4	(iv)	1	+	x

(v)	3t	(vi)	r 	(vii)	7x

p(x)	=	5x 	–	2x 	+	3x	–	2

p(x) ‘x

p(1)	=	5	×	(1) 	–	2	×	(1) 	+	3	×	(1)	–	2

=	5	–	2	+	3	–	2

=	4

x	=	1 p(x)

p(0)	=	5(0) 	–	2(0) 	+	3(0)	–	2

=	–2

p(–1)

(i)	p(x)	=	5x 	–	3x	+	7, x	=	1	

(ii)	q(y)	=	 	y	=	2	

(iii)	p(t)	=	4t 	+	5t 	–	t 	+	6, t	=	a	

(i)	p(x)	=	5x 	–	3x	+	7

x	=	1 p(x)	

p(1)	=	5(1) 	–	3(1)	+	7



=	5	–	3	+	7	=	9

(ii)	q(y)	=	

y	=	2 q(y)	

q(2)	=	 =	 	=	

(iii)	p(t)	=	4t 	+	5t 	–	t 	+	6

t	=	a p(t)	

p(a)	=	4a 	+	5a 	–	a 	+	6

p(x)	=	x	–	1	

p(1) p(1)	=	1	–	1	=	0	

p(1)	=	0 p(x)	

q(x)	=	x	–	2 q(x) p(c)	=	0
p(x) c

x	–	1
x	–	1=	0,	 x	=	1	 p(x)	=	0

p(x)	=	0 (x	–	1)
x	–	1	=	0

5x
x

x	+	2

p(x)	=	x	+	2

	p(2)	=	2	+	2	=	4	p(–2)	=	–	2	+	2	=	0

x	+	2

p(x)	=	2x	+	1

p(x) p(x)	=	0

2x	+	1	=	0



∴	

2x	+	1

p(x)	=	ax	+	b a	≠	0 p(x)
p(x)

p(x)	=	0

p(x)	=	0 ax	+	b	=	0 a	≠	0

ax	=	–	b

x	=	

p(x)

x	–	1 x	+	2

x 	–	2x

p(x)	=	x 	–	2x

p(2)	=	2 	–	2(2) 4	–	4	=	0

p(0)	=	0 	–	2(0)	=	0	–	0	=	0

x –	2x

i

ii

iii

iv)

x 5x	–	4x 	+	3	

(i)	x	=	0	(ii)	x	=	–	1	(iii)	x	=	2



p(0),	p(1)	 p(2)	

(i)	p(y)	=	y 	–	y	+	1	(ii)	p(t)	=	2	+	t	+	2t 	–	t

(iii)	p(x)	=	x 	(iv)	p(x)	=	(x	–	1)	(x	+	1)

p x x p x x – π

p x x2 – x – p x x x – x –

p x x2 x p x lx m

p x x2 – p x x

(i)	p(x)	=	x	+	5	(ii)	p(x)	=	x	–	5	(iii)	p(x)	=	2x	+	5

(iv)	p(x)	=	3x	–	2	(v)	p(x)	=	3x	(vi)	p(x)	=	ax,	a	≠	0

(vii)	p(x)	=	cx	+	d,	c	≠	0,	c,	d	

15	=	(2	×	6)	+	3

12	=	(2	×	6)	+	0

2x 	+	x 	+	x	 x

(2x 	+	x 	+	x)	÷	x	=	



=	2x 	+	x	+	1

2x 	+	x 	+	x ‘x’ 2x 	+	x 	+	x

x(2x 	+	x	+	1) x

2x 	+	x	+	1 2x 	+	x 	+	x 2x 	+	x 	+	x x 2x +	x +	1

3x 	+	x	+	1 x

(3x 	+	x	+	1)	÷	x	=	(3x 	÷	x)	+	(x	÷	x)	+	(1	÷	x)

‘x’

3x 	+	x	+	1	=[	x	×	(3x	+	1)]	+	1

3x	+	1 x 3x 	+	x	+	1

p(x)	=	x	+	3x 	–	1 g(x)	=	1	+	x p(x) g(x)

x	+	3x 	–	1 1	+	x

3x 	+	x	–	1 x	+	1

	3x
x 3x

x	+	1 x	 3x 	+	3x 3x 	+	x	–1 –	2x	–	1	
	



	

=	 3x	–	2

–	2x	–	1
x

x	+	1) –2x	–	2 	 –2x	–1	

‘ ’

3x	–	2

3x 	+	x	–	1	=	(x	+	1)	(3x	–	2)	+	1

≥ g(x)	≠	0	 p(x) g(x)
p(x)	=	g(x)	q(x)	+	r(x) q(x) r(x)

r(x)	=	0 r(x) g(x) g(x) q(x) r(x)



p(x)	=	3x 	+	x	–	1 –1

p(–1)	=	3(–1) 	+	(–1)	–	1

p(x)	=	3x 	+	x	–	1 	x	+	1
x	+	1 p(x)

3x 	–	4x 	–	3x	–	1 x	–	1

p(x)	=	3(1) 	–	4(1) 	–	3(1)	–	1

=	3	–	4	–	3	–	1

–	

p(x)	=	x 	+	1 x	+	1



p(x)	=	x 	+	1 x	+	1	=	0	 x	=	–	1

p(–1)	=	(–1) 	+	1

=	–	1	+	1

=	0

p(x)
p(x) x	–	a p(a)

p(x) p(x) (x	–	a)
q(x) r(x)

p(x)	=	(x	–	a)	q(x)	+	r(x)

(x–a) (x–a) r(x)
r

x	 r(x)=	r.

p(x)	=	(x	–	a)	q(x)	+	r(x)

x	=	a p(a)	=	(a	–	a)	q(a)	+	r



x4	+	x3	–	2x2	+	x	+	1 x	–	1

p(x)=	x4	+	x3	–	2x2	+	x	+	1 x	–	1

p(1)	=	(1) +	(1) –	2(1) +	1	+	1

=	2

∴ x4	+	x3	–	2x2	+x	+	1	 	x	–	1

q(t)	=	4t 	+	4t 	–	t	–	1	 (2t	+	1)

2t	+	1 q(t) q(t) 2t	+	1

2t	+	1	=	0

	=	 	=	

q(t) 2t	+	1 2t	+	1 q(t)
q(t) 2t	+	1

x3	+	3x2	+	3x	+	1	

x x x π x

x3	–	ax2	+	6x	–	a x	–	a

7	+	3x	 3x3	+	7x	

(2t
+	1) q(t) g(t) q(t)	=	(2t	+
1)	g(t)

p(x) (n	≥	1)
(i)	p(a)	=	0 x	–	a p(x) (ii)	(x	–	a)



p(x) p(a)	=	0

p(x)=	(x	–	a)	q(x)	+	p(a)

(i)	p(a)	=	0 p(x)	=	(x	–	a)	q(x). (x	–	a) p(x)

(ii)	(x–a) p(x) p(x)=	(x	–	a)	g(x). p(a)	=	(a	–	a)	g(a)	=	0

x	+	2 x3	+	3x2	+	5x	+	6	 2x	+	4	

x	+	2 –2

p(x)	=	x3	–	3x2	+	5x	–	6 s(x)	=	2x	+	4

p(–2)	=	(–2) +	3(–2) +	5(–2)	+	6

=	–8	+	12	–	10	+	6

x	+	2 x3	+	3x2	+	5x	–	6 s – –

	x	+	2 2x+4 2x	+	4	=	2(x	+	2)

x	–	1 4x3	+	3x2	–	4x	+	k	 k

x	–	1 p(x)	=	4x3	+	3x2	–	4x	+	k p(1)	=	0

p(1)	=	4(1)3	+	3(1)2	–	4(1)	+	k

4	+	3	–	4	+	k

k	 –

x2	+	lx	+	m lx
ax	+	bx	(ab	=	m x2	+	lx	+	m	=	(x	+	a)	(x	+	b)

ax2	+	bx	+	c	(a	≠	 a,	b,	c

ax2	+	bx	+	c	

(px	+	q) (rx	+	s)

∴	ax2	+	bx	+	c	=	(px	+	q)	(rx	+	s)	=	pr	x2	+	(ps	+	qr)	x	+	qs

x2 	a	=	pr.



x	 b	=	ps	+	qr

c	=	qs

b 	ps qr (ps)	(qr)	=	(pr)
(qs)	=	ac

ax +	bx	+	c b ac

6x 	+	17x	+	5

p	+	q	=	17 pq	=	6	×	5	=	30 p q

p	+	q	=	17

6x 	+	17x	+	5	=	6x 	+	(2	+	15)	x	+	5

=	6x 	+	2x	+	15x	+	5

=	2x(3x	+	1)	+	5	(3x	+	1)

=	(3x	+	1)	(2x	+	5)

	(

6x +	17x	+	5	=	6	 =	6	p(x),	 a b	 p(x) 6x 	+	17x	+

5	=	6(x	–	a)	(x	–	b). .	 a b

p(x)	

p(x)	

6x 	+	17x	+	5	=	6	



=	(3x	+	1)	(2x	+	5)

y –	5y	+	6	

p(y)	=	y –	5y	+	6	 p(y)	=	(y	–	a)	(y	–	b)	 ab	
ab	=	6.	 p(y)	

p(2)	=	2 –	(5	×	2)	+	6	=	0

y	–	2 p(y)

p(3)	=	3 	–	(5	×	3)	+	6	=	0

(y	–	3) y –	5y	+	6

	y 	–	5y	+	6	=	(y	–	2)	(y	–	3)

y –	5y	+	6 –	5y	

	x3	–	23x2	+	142x –

p(x)	=	x3	–	23x2	+	142x	–	120	

–
±	 ±	2,	±	3,	±	4,	±	5,	±	6,	±	8,	±	10,	±	12,	±	15,	±	20,	±	24,	±	30,	±	60.

p(1)	=	0	

∴ x	–	1)	 p(x)

x 	–	23x 	+	142x	–	120	=	x 	–	x 	–	22x 	+	22x	+	120x	–	120

=	x 	(x	–	1)	–	22x	(x	–	1)	+	120	(x	–	1)	(

=	(x	–	1)	(x 	–	22	x	+	120) (x	–	1)	

p(x) (x	–	1)	



x 	–	22x	+	120

x 	–	22x	+	120	=	x 	–	12x	–	10x	+	120

=	x(x	–	12)	–	10(x	–	12)

=	(x	–	12)	(x	–	10)

x 	–	12x 	+	142x	–	120	=	(x	–	1)	(x	–	10)	(x	–	12)

(x+1)	

x3 x2 x x4 x3 x2 x

x4 x3 x2 x

g(x) p(x)	

p x x3 x2 – x – g x x

p x x3 x2 x g x x

p x x3 – x2 x g x x –

p – k

p x x2 x k

p x kx2 – x k

(i)	12x 	–	7x	+	1	(ii)	2x 	+	7x	+	3

(iii)	6x 	+	5x	+	6	(iv)	3x 	–	x	–	4

x3 – x2 – x x3 – x2 – x –

x3 x2 x y3 y2 – y –



	I (x	+	y) 	=	x 	+	2xy	+	y

II (x	–	y) 	=	x 	–	2xy	+	y

III x 	–	y 	=	(x	+	y)	(x	–	y)

IV (x	+	a)	(x	+	b)	=	x 	+	(a	+	b)x	+	ab

(i)	(x	+	3)	(x	+	3)	(ii)	(x	–	3)	(x	+	5)

(x	+	y)2	=	x +	2xy	+	y y

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

=	x 	+	6x	+	9

(x	+	a)	(x	+	b)	=	x 	+	(a	+	b)x	+	ab

(x	–	3)	(x	+	5)	=	x 	+	(–3	+	5)x	+	(–3)	(+5)

=	x 	+	2x	–	15

105	×	106	

105	×	106	=	(100	+	5)	×	(100	+	6)

(100)2	+	(5	+	6)	(100)	+	(5	×	6)	[IV ]

=	10000	+	1100	+	30

=	11130



a2 ab b

	(i)	 49a 	=	(7a) ,	25b 	=	(5b) , 70ab	=	2(7a)	(5b),

x +	2xy	+	y x	=	7a y	=	5b

I

49a 	+	70ab	+	25b 	=	(7a	+	5b) 	=	(7a	+	5b)	(7a	+	5b)

(ii)	 	=	

III

x	+	y	+	z	 (x	+	y	+	z) 	1

x	+	y	=	t

∴	(x	+	y	+	z) 	=	(t	+	z)

=	t 	+	2tz	+	z 1

=	(x	+	y) 	+	2(x	+	y)z	+	z t

=	x 	+	2xy	+	y 	+	2zx	+	2yz	+	z 1

=	x 	+	y 	+	z 	+	2xy	+	2yz	+	2zx	

V (x	+	y	+	z) 	=	x 	+	y 	+	z 	+	2xy	+	2yz	+	2zx

(x	+	y	+	z)

(3a	+	4b	+	5c)



(x	+	y	+	z) x	=	3a,	y	=	4b	
z	=	5c	 V

(3a	+	4b	+	5c) 	=	(3a) 	+	(4b) 	+	(5c) 	+	2(3a)(4b)	+	2(4b)(5c)	+	2(5c)(3a)

=	9a 	+	16b 	+	25c 	+	24ab	+	40bc	+	30ca

(4a	–	2b	–	3c)

V

(4a	–	2b	–	3c) 	=	[4a	+	(–2b)	+	(–3c)]

=	(4a) 	+	(–2b) 	+	(–3c) 	+	2(4a)(–2b)	+	2(–2b)(–3c)	+	2(–3c)(4a)

=	16a 	+	4b 	+	9c 	–	16ab	+	12bc	–	24ac

4x 	+	y 	+	z 	–	4xy	–	2yz	+	4xz	

4x 	+	y 	+	z 	–	4xy	–	2yz	+	4xz

=	(2x) 	+	(–y) 	+	z 	+	2(2x)(–y)	+	2(–y)(z)	+	2	(2x)(z)

=	[2x	+	(–y)	+	z] 	 V

=	(2x	–y	+	z) 	=	(2x	–	y	+	z)	(2x	–	y	+	z)

I

(x	+	y)

(x	+	y) 	=	(x	+	y)	(x	+	y)

=	(x	+	y)	(x 	+	2xy	+	y )

=	x(x 	+	2xy	+	y )	+	y(x 	+	2xy	+	y )

=	x 	+	2x y	+	xy 	+	x y	+	2xy 	+	y

(x	+	y) 	=	x 	+	3x y	+	3xy 	+	y

(x	+	y) 	=	x 	+	y 	+	3xy(x	+	y)

VI (x	+	y) 	=	x 	+	y 	+	3xy(x	+	y)

VI y –y



VII x	–	y) =	x –	y 	–	3xy x	–	y)

x – x y xy – y

a b 3 p – q 3

(x	+	y) x	=	3a y	=	4b
VI

(3a	+	4b)3	=	(3a)3	+	(4b)3	+	3(3a)	(4b)	(3a	+	4b)

=	27a3	+	64b3	+	108a2b	+	144ab2

(ii) 	(x	–	y)3	

x	=	5p,	y	=	3q	

VII	

(5p	–	3q)3	=	(5p)3	–	(3q)3	–	3(5p)	(3q)	(5p	–	3q)

=	125p 	–	27q –	225p q	+	135pq

3 3

(104) 	=	(100	+	4)

=	(100) 	+	(4) 	+	3(100)(4)	(100	+	4)	[ VI	

=	1000000	+	64	+	124800

=	1124864

(ii)	(999) 	=	(1000	–	1)

=	(1000) 	–	(1) 	–	3(1000)(1)(1000	–	1)	[ VI	

=	1000000000	–	1	–	2997000

=	997002999

x y x y	 xy

(2x)3	+	(3y)3	+	3(4x2)(3y)	+	3(2x)(9y2)



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

=	(2x	+	3y)3	 	VI

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

(x	+	y	+	z) (x 	+	y 	+	z –	xy	–	yz	–	zx)	

x	(x +	y +	z –	xy	–	yz	–	zx)	+	y	(x +	y +	z –	xy	–	yz	–	zx)	+	z	(x +	y +	z –	xy	–	yz	–	zx)

=	x +	xy +	xz –	x y	–	xyz	–	zx +	x y	+	y +	yz 	–	xy 	–	y z	–	xyz	+	x z	+	y z	+	z 	–	xyz	–	yz 	–

xz

=	x +	y +	z 	–	3xyz	

VIII 	x +	y +	z 	–	3xyz	=	(x	+	y	+	z)	(x +	y +	z 	–	xy	–	yz	–	zx)

8x +	y +	27z 	–	18xyz

=	(2x) 	+	y 	+	(3z) 	–	3(2x)(y)(3z)

=	(2x	+	y	+	3z)[(2x) 	+	y +	(3z) 	–	(2x)(y)	–	(y)(3z)	–	(2x)(3z)]

=	(2x	+	y	+	3z)(4x +	y +	9z 	–	2xy	–	3yz	–	6xz)

(i)	(x	+	4)	(x	+	10)	(ii)	(x	+	8)	(x	–	10)

(iii)	(3x	+	4)	(3x	–	5)	(iv)	

(v)	(3	–	2x)	(3	+	2x)

(i)	103	×	107	(ii)	95	×	96	(iii)	104	×	96

x2	 xy y2	 y2 – y x2–



(i)	(x	+	2y	+	4z) (ii)	(2x	–	y	+	z) (iii)	(–2x	+	3y	+	2z)

(iv)	(3a	–	7b	–	c) (v)	(–2x	+	5y	–	3z) (vi)	

(i)	4x +	9y +	16z +	12xy	–	24yz	–	16xz

(i)	(2x	+	1) (ii)	(2a	–	3b)

(iii)	 (iv)	

(i)	(99) (ii)	(102) (iii)	(998)

(i)	8a +	b +	12a b	+	6ab (ii)	8a –	b –	12a b	+	6ab

(iii)	27	–	125a –	135a	+	225a (iv)	64a 	–	27b –	144a b	+	108ab

(v)	

(i)	x +	y =	(x	+	y)(x –	xy	+	y )	(ii)	x 	–	y =	(x	–	y)(x +	xy	+	y )

(i)	27y +	125z (ii)	64m 	–	343n

x +	y z – xyz

x	 	y z x	– y y –	z z – x



x	 y z x y 	z xyz

– 3	+	( 3	 3	 3 +	 – 3	 – 3

25a 	–	35a	+	12 35y +13y	–	12

(i) (ii)

3x –12x 12ky +	8ky	–	20k

(i) (ii)

‘x’	 a0,	a1,	a2	------	an (an	≠	0)

p(x)	=	anxn	+	an	–1xn – +	----	+a2x 	+	a1x	+	a0	 p(x)	

a0,	a1,	a2	------	an x ,	x ,	x 	----xn n

anxn,	an–1xn– ,---	a0	(an	≠	0)

a p(x)	=	0	 a p(x)
p(x)	=	0	



p(x) p(x)	
(x	–	a)	 p(a)

	p(a)	=	0	 (x	–	a)	 p(x)	 (x	–	a)
p(x) 	p(a)	=	0	

(x	+	y	+	z) =	x 	+	y +	z +	2xy	+	2yz	+	2zx

(x	+	y) =	x +	y +	3xy	(x	+	y)

(x	–	y) =	x –	y –	3xy	(x	–	y)

x +	y +	z –	3xyz =	(x	+	y	+	z)	(x2	+	y +	z –	xy	–	yz	–	zx)




