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Polynomials

2.1 - Things To Remember S1

Algebraic Polynomial :

In algebraic polynomial, a variable and
constant connect with addition subtraction,
multiplication or division.

2Xx
Ex. 2x + 3, 5 — 7x, ? etc.

One Variable Polynomial :

Variable : A symbol which takes different values
is called variable. It is denoted by x, y, z ...

Constant : A symbol which does not take
different values is called constant. It is denoted
by a, b, ¢, 2, 3, -5, 7, © etc.

Algebraic Expressions :

Algebraic expression is of the form of
multiplication of variable and constant.

Algebraic Expressions = Constant x Variable
=5 XxXx
= 5x
In algebraic polynomial there is whole number
as the exponents of the variable.
Ex. In 5x2, The exponent of variable x is 2, the
whole number.

The exponent of variable in algebraic
expression is not negative integer.

Ex. x +é = x + x'! Here the exponent of x is
-1. So this algebraic expression is not a
polynomial.

The exponent of variable in algebraic
expression is not fraction.

1
Ex. Jx +3 = x2 +3 Here the exponent of x is
1 . . S
5 SO this algebraic expression is not a
polynomial.

35

>

4)

5)

6)

7)

8)

If the algebraic expression is a polynomial then
the exponent of variable is whole number. It is
never negative integer or fraction.

Polynomials in one variable : A polynomial

with one variable is called one variable

polynomial.

Ex. 32x? — 5x is a polynomial with x variable
3y? + 5y is a polynomial with y variable.
? + 4 is a polynomial with ¢ variable.

Terms of Polynomial : Terms of the polynomial
is a variable with some constant and with the
exponent of variable the whole number.

Ex.
w In the polynomial x + 2x, x* and 2x are terms.
w In the polynomial 3)? + 5y + 7, 3)%, 5y and
7 are terms.
w In the polynomial —-x3 + 4x? + 7x — 2, there
are four terms —x3, 4x?, 7x and -2.
In the variable in polynomial is x, we may
denote the polynomial by p(x) or g(x) or r(x) etc.
Ex. p(x) = 2x*> + 5x - 3
qx) =x3 -1
=y +y-1
Constant polynomial : 2 is a constant
polynomial 2, -5, 7 are constant polynomial.

The degree of a non zero constant polynomial
is zero.

Zero polynomial : constant polynomial 0
(zero) is called zero polynomial. The degree of
zero polynomial is not defined.

Type of polynomials according to their
number of terms :

Monomials :

A polynomial having only one term is called
monomials. Ex. p(x) = 5x

Binomials :

A polynomial having only two term is called
binomial. Ex. p(x) = 5x + 3



36 2. Polynomials

»  Trinomials : 12) Polynomial with more than one variables :
A polynomial having only three term is called A polynomial in more than one variable is
trinomials. called a polynomial with more than one
Ex. px) =x* + x + @ :

variable example.
qy) =y* +y -5 >y 2 - -

Y e o die ol X“ + ¥~ + xyz where x, y, z are variables.
The highest power of the variable in a It is a polynomial with three variables
pOlynomial is called the degree of the pz + qu + 7 where D q and r are variable.
polynomial. ) i Al -

Ex. x° - 2x3 + x The highest power of the variable I 6 forel et Bl vl (slisls eIkl G2

x is 5. So the degree of the polynomial is 5. 13) Standard (General) form of polynomial : A
2, 2 is written as 2x. The highest power of polynomial whose terms are ordered from

the variable x is zero. biggest exponent to lowest exponent is called
2 — 3% — 3 + 2)8. The highest power of the the standard form of polynomial. Example,

;/Sa;iable y is 8. So the degree of the polynomial ) = 12x + 55 + 8 — 6x2

10) Type of polynomial on the basis of degree : Standard form of p(x) is
Linear polynomial : A polynomial of degree p(x) = 5x3 - 6x2 + 12x + 8
one is called a linear polynomial. < i i i olls )
p(0) = ax+ b, Where a#0, a, b eR. ' 1rs;l term \(;v Zn ft € po lilnomla 18 Wlilttﬁn
py) = ay + b, Where a0, @, b  R. 1r'1 the standar .orm the term \f\nt the
ay + b is a linear polynomial with y variable biggest exponent is called the leading term
example, p(x) = 3x — 6, p(x) = 7x or first term in p(x) = 5x3 — 6x2 + 12x + 8,
Quadratic polynomial : A polynomial of 5x3 is the first term.
degree t\/\;o is called a quadratic polynomial. - Coefficient of first term : When the
pl) = a;c £ L85 (6 T a; UG Ea L polynomial is written in the standard form,
plet) = 257 3 307 o A0, i) = s~ Al the constant of the first term is called
plx) = 37x — 3 coefficient of first term in
Cubic polynomial : px) = 5x3 + 6x% + 12x + 8.

A polynomial of degree three is called a cubic 5 is the co-efficient of first term.
polynomial. Remember :
px) = ax® + bx*> + cx + d, where a 2 0, a, b, c,
de R p(x):%—3x2+%x3—5x4
px) = x3—4x® + 7
px) =x3+x® +x+ 1 Term |Coefficient | exponent

11) Number of terms on the basic of power of "
variable in the polynomial : g P 1
(1) A quadratic polynomial in one variable will

have at most 3 terms. —3x2 -3 2
(2) A cubic polynomial in one variable will 5 5
have at most 4 terms. Exs 5 3
(3) A linear polynomial in one variable will
—5x* -5 4
have at most 2 terms.
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1y

®

(ii)

(iii)

(iv)

w)

2)

®

(ii)

(iii)

(iv)

Exercise - 2.1

Which of the following expressions are

polynomials in one variable and which are not ?

State reasons for your answer.

4x> - 3x + 7 #

4x% — 3x + 7x0

The exponents of variable x are whole number.

. 4x?-3x+ 7is a polynomial with one variable.

yi+y2

P2 2)0

Here, the exponents of variable y are whole number.
y% +4/2y° is a polynomial with one variable.

3Vt +12

1
312 ++/21
1

Here the exponent of ;2 jg 1

It is not a whole number.

. 3Jt + /2 is not a polynomial.

2
y+=
y

y+2y!
Here the exponent of y! is —1.
It is not a whole number.

y +£ is not a polynomial.
x10 4+ 38 + 0
Here, the exponents of x, y and z are whole numbers.
x1% + 3 + 0 is a polynomial with three
variables x, y and t.
Write the coefficients of x? in each of the following :
2+x%2+x
The coefficient of x? is 1.

2-x2+x3

The coefficient of x2 is —1.
Tix
2

The coefficient of x2 is g
J2x -1

V2x-1

V2x-1+0-x

The coefficient of x2 is 0.

# UID :
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Note :

4)

®

(ii)

(iii)

(iv)

5)

®

(ii)

(iii)

(iv)

w)

(vi)

(vii)

Ny

Give one example each of a binomial of degree
35 and of a monomial of degree 100.

14
100

A binomial of degree 3x3° —

A monomial of degree /3y
You can write some more polynomials with
different Coefficients.

Write the degree of each of the following
polynomials :

5x3 + 4x? + Tx

The highest power of the variable x is 3. So the
degree of the polynomial is 3.

1-p

The highest power of the variable y is 2 so the
degree of the polynomial is 2.

5t -7

The highest power of the variable ¢ is 1. So the
degree of the polynomial is 1.

3

3=3x0

The highest power of the variable x is 0. So the
degree of the polynomial is 0.

Classify the following as linear, quadratic and
cubic polynomials :

X+ x

The degree of x? + x is 2. So it is a quadratic
polynomial.

x-x3

The degree of x — x3 is 3.

So it is a cubic polynomial.

y+)y +4

The degree of y + y? + 4 is 2. So it is a quadratic
polynomial.

1+x

The degree of 1 + xis 1. Soitis alinear polynomial.
3t

The degree of 3zis 1. So it is a linear polynomial.
2

The degree of r? is 2.

So it is a quadratic polynomial.

7x3

The degree of 7x3 is 3.

So it is a cubic polynomial.
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1.1)

1.2)

Which of the following expressions are
polynomials in one variable and which are

not ? State reasons for your answer.

3
() 3x2+4x +5# (iv) Z+;

(i) y2++7 (v) x25 + 20 4 8

(i) 5,/p +pv5
Write the coefficients of x2 in each of the following.
D 5-x%+x (iii) V3x-1

T
(i) 8+ x% + x (iv) Exz +x

1.1)

1.2)

1.3)
1.4)
1.5)

p is % (iv) Not a polynomial as the exponent of z is — 1 (v) Polynomial with three variables.

() 1) @) 1 (iii) 0 (iv) g

8x25 — 3, 7y'1? [Note : You can write some more polynomials with different coefficients]

(1) 3 (i) 2 (i) 1 (v) 0

(i) Linear (ii) cubic (iii) quadratic (iv) Linear (v) Linear (vi) cubic (vii) quadratic

Practice Work

1.3)

1.4)

1.5)

Answers

(i) One variable polynomial (ii) One variable polynomial (iii) Not a polynomial as the exponent of

S12
Give one example each binomial degree 25 a
monomial degree 110

Write the degree of each the polynomials.
(iii) 187 /5

(iv) 125 [Hints : 125x0]

i) 6x3 - 4x? + 2
(i) 8 -2
Classify the following as linear quadratic and

cubic polynomials.

i) x2+1 (iv) 5 + x (vii) 72
(i) 2x - x3 (V) 5x
(iii) y + > + 8 vi)

1)

>

2.2 - Things To Remember

Zeroes of a polynomial :

Zeroes of a polynomial : A real number a is a
zero of a polynomial p(x) if p(a) = 0

In this case, a is also called a root of the
equation p(x) = 0.

Ex. px) =x-3 =0
“x=3

3 is the roots of the equation p(x) = 0
3 is a zero of the polynomial p(x).

3 is a zero of p(x) so p(3) = 0.
To find zero of p(x) =x -3, take x -3 =0 x=3.

p() = 0 is an equation and 3 is the root of the
equation p(x) = 0

A non zero constant polynomial has no zero.

# UD :

P1-C2-S12-Q1.1.1¢
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2)

S1
Every real number is a zero of the zero
polynomial.

Some important result for zeroes of a
polynomial :

0 may be the zero of a polynomial but the
zeroes of a polynomial need not zeroes be 0.

Every linear polynomial in one variable has a

unique zero.

Ex. zero of x + 3is - 3

zero of 2x + 7 is _77

zero of x — 3 is 3

A polynomial except linear has one or more
than one zeroes.
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Exercise - 2.2 S3
1)  Find the value of the polynomial 5x - 4x + 3 at : =2+1+2-1
i x=0# =5-1=4
» px) =5x-4x*+3 > p@=2+t+2F -8
]9(0) = 5(0) — 4(0)2 +3 =2+ 2+ 2(2)2 — (2)3
=0-4(0) + 3 =2+2+24) -8
-—0-0+3 =2+2+8-8
. ]9(0):3 =4+8-8=4
Hence, the value of the polynomial p(x) at x=0is 3 i) plo) = »°
) x=-1 > pO=0°=0
— (13 =
» px) =5x-4x>+3 Remember : p(;) : 83 : ; o x2w2o8
pl) =5(1) —4(-1)2 + 3 If the base is ) pi ; - ( ‘1) . [2x2x2=48]
=-5-4+3 negative and the V) po=ivs i
. > px)=x-1) x+1
=-9+3 power is even
=-6 number then its p0) =0-D0O+D=DD)=-1x1=-1
value is positive p)=1-DA+D=(0)2=0x2=0
Ex. 4(-1)2 p2=2-D2+1D)=Q1) 3 =1x3=3
L 4(1) = 4 3)  Verity whether the following are zeroes of the
Hence, the value of the polynomial p(x) at polynomial, 1nd1cateld against them.
x=-1is - 6. @i px =3x+1, x:_§
> px) = 5x — 4x% + 3 > p(‘g) = 3(—5)“‘1 =-1+1=0
p2) =5@2) - 42)% + 3 Theref l'th fthe pol ial p(0)
refore, x = —— i zer mi .
_ 10 - 4(4) + 3 erefore, x 3s e zero of the polyno plx
=10-16+3 .. 4
1 X)=5%-m X=—
=13 -16 @ pe) 5
=3 > P(i):5(i)—n =4 -7 [5X£=1X4=4:|
Hence, the value of the polynomial p(x) at x=2is -3. 5 5 5
2) Find p(0), p(1) and p(2) for each of the follow- . p(i) £0
ing polynomials : 5 A
i pp=y-y+1 Hence, x =§is not a zero of the polynomial.
— (02
> PO =07 -0+ i) pw=x-1,x=1,-1
=0-0+1=1 > p=M2-1=1-1=0
p() = ()2 - (1) +1 p) = 0
:1—21+1:1 p(_l):(—l)zzl—lzo
p2) =27 =@ +1 Hence, x = 1 and x = -1 are both zero of the
) =4-2+1=2+1=3 polynomial.
(if) P(t):2+t+2t2‘f \ ) p@=@®+1 (x-2),x=-1,2
> PO =240+ 20007 - {0) > p)=(1+1)(1-2)=(0) (-3) =0
=2+0+20 -0 . .
2 40+0-0<2 Hence, x = -1 is a zero of the polynomial p(x).
> p)=2+t+22-8 pl) =k + 1) x-2)

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

# UID :

P1-C2-S3-Q1.1

~pR)=2+1)2-2)=03) 0 =0
Hence, x = 2 is a zero of the polynomial p(x).
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w)

(vi)

(vii)

>

>

(viii)

>

px) =x%, x=0#

p0) = (02 =0

p@0) =0
Hence, x = 0 is a zero of the polynomial p(x).
p(x) = Ix + m, x=-2

<
[
N|§
N———
1

m
Hence, X =——

] is a zero of the polynomial p(x).

1 2
px) = 3x% - 1, x_——3,ﬁ

) 1
.{_

1?1 1 1
v|l——=| == Xx——==—

BB
1
——— =0
A-&)
1 . .
Hence, x =——= is a zero of the polynomial p(x).
V3
px) =3x% -1
() o) -
V3)~ "3
4
= 3 - —1 = — =
(4)-1=4-1
2
A% )
2
Hence, x =§ is not a zero of the polynomial
px).

1
px) = 2x + 1,x=§

OORERE
e

Hence, x :% is not a zero of the polynomial p(x).

# UID :

P1-C2-S3-Q3.5

4)  Find the zero of the polynomial in each of the
following cases :
@ px)=x+5
> px) =0
x+5=0
x=-5 Hence, -5 is the zero of x + 5.
(i) px)=x-5
> px) =0
x-5=0
x=5 Hence, x is the zero of x — 5.
(i) px) =2x+5
> px) =0
2x+5=0
2x =-5

wX=——
2

5
Hence, ~3 is the zero of 2x + 5.

(ivy px) =3x-2

> px) =0
3x-2=0
3x=2

2
Hence, 3 is the zero of 3x — 2.

2

X=—

3

V) pk) =3x

> px) =0

Hence, 0 is the zero of 3x.

(vi)

> px) =0
ax =0

0
X=—
a

x=0 Hence, 0 is the zero of ax.
(vii) p(x) = cx + d, ¢ # 0, ¢, d are real numbers.
> px) =0

cx+d=0

cx = —d

d
X=-—

c Hence, 4 is the zero of p(x).
c
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2.1) Find the value of the polynomial. (iii) px) = 23 + 2x* - 5x -6, x = -1
5x3 — 2x% + 3x - 2 at (iv) p(x) = ax + b, a # 0
i) x=1# (i) x = 0 (iii) x = -1 2.4) Find the zero of the polynomial in each of the
2.2) Find the value of each of the following following cases.
polynomials at the indicated value of variable. El)) p Ex; - ;C - 12 EV?) p ((x)) - :x -3
ii) px) = 3x + vi) p(x) =
() p) =x3-3x%-2x+6, x=12 (iii) ]’j(x) = 2x (vii) I;(t) =7t-9
(i) p) =x>-3x+2,x=2 (iv) p) = 22 - 2x
(i) p() = 22 -3y + 4,y =0 2.5) Find p(0), p(1) and p(2) for the each
(V) p) =20 + - 11, 1= (-2) polynomial given follow.
V) p)=4* +58 -2 +6,t=a @) p) =5x—4x2 + 3
2.3) Varify whether the following are zeroes of the (ii) px) = x?
polynomial, indicated against them. (i) p(x) = 5x3 — 2x% + 3x - 2
i) p)=x3-5x2+6x,x=0 2.6) Check whether 2 and 0 are zeroes of the
(i) px) =x3-5x> +6x,x=1 polynomial x? — 2x.
2.1) (i) 4 (i) -2 (ii) -12
2.2) ()0 (i) 0 (i) 4 (@v) -11 (v) 4a* + 5a3 - a® + 6
2.3) (i) Yes (ii) No (iii) Yes (iv) Yes
3 3 9
2.4) (i) 15 (ii) B (iii) 0 (iv) 0 (V) B (vi) 3 is a constant polynomial. So it has no zero (vii) -
2.5) (@) p0) =3, p(1) =4, p2) =-3 (i) p (0) =0, p(1) =1, p2) = 4 (iii) p(0) = -2, p(1) = 4, p2) = 36
26) p2)=0,p0) =0
2.3 - Things To Remember S1
1.  Remainder Theorem : 1.3) Divide p(x) by g(x). Where p(x) = x + 3x* - 1
1.1) Divide 15 by 6 and g(x) = 1 + x.
. »  We write the dividend x + 3x%> — 1 and the
2 Quotient .. ]
Divisor6Y 15 Dividend divisor 1 + x in the standard form.
12 w Dividend is 3x% + x — 1 and divisor is x + 1.
3 Remainder 3x -2 Quotient g(x)
15=(6x2) +3 Divisor ¥+ 1 3x% + x —1 Dividend p(x)
- Dividend = (Divisor x Quotient) + Remainder 8W) | 3x2 + 3x
»  Here, the remainder is 3 so 6 is not a factor of 15. —2x-1
1.2) Divide 12 by 6 X2
2 Quotient 1 Remainder r(x)
Divisior GWDividend Dividend = (Divisor x Quotient) + Remainder
1_3Remainder 2= B8 ° qed) o el
12=(6x2) +0 3 +x-1=@x+1) Bx-2) +1
Dividend = (Divisor x Quotient) + Remainder | »  Here, the remainder is 1. so x + 1 is not a factor of
»  Here, the remainder is 0. So 6 is a factor of 12. 3%+ x - 1.

# UD :
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42 2. Polynomials
1.4) Find the remainder obtained on dividing | »  The degree of x —a is 1. So the degree of r(x) is 0.
px) =x3 + 1by x + 1. # r(x) is a constant or r(x) = 0
»  Standard form of x3 + 1 is x3 + 0x? + Ox + 1. px) = x-a) - qx) +r
Standard form of x + 1 is x + 1 pa=(a-a-qa+r
x®-x+1 e =
3 > »  The remainder is p(a).
o 1) i :(;xz HOx »  When the polynomial p(x) is divided by (x — a)
“2 4 0x the remainder is p(a).
- x 1.7) When x* + x3 - 2x2 + x + 1 is divided by
+—x++1 x -1 then find the remainder using remainder
x+1 theorem.
- (_) » Therootof x-1=0isx =1
Dividend = (Divisor x Quotient) + Remainder p) =xt +x3-2x2 + x + 1
p) = g - qx) + r(x) P = W%+ (-2 + 1 +1
»  Here, the remainder is 0. ; 1 i 1 3 2(1) 1++11+ :
. x + 1 is a factor of x3 + 1. p(l) =4-2
»  Here, p(x) = x> + 1 and the root of x + 1 = 0 is p) =2
Y =1 »  Byremainder theorem, when x* + x3 — 2x% + x + 1
po) =+ 1 is divided by x — 1, the remainder is 2.
1.8) Remember :
pl) = (13 +1=-1+1=0 ' .
Which is equal to the remainder obtained by I Y S Uil 27 = S5 @ e o) pes
actual division. (i) If p(-2) = 0 then x + 2 is a factor of p(x).
> Remainder Theorem : (iii) If p(x) is divided by (x — 1) then p(1) = 0
) (iv) If p(x) is divided by (x + 2) then p(-2) = 0
flf;np(()f)eZEafrtlg fiy:nznllilaosed:f;iijfjif 1.9) Find the 'Value of k, if x + 2 is a factor of the
ber. If p(x) is divided by the linear polynomial polynomial . + 6x* + 4v + k OR
) i Find the value of K when x3 + 6x% + 4x + k is
X — a, then the remainder is p(a). divided by x + 2.
1.5) Factor Theorem : > x+2-0
»  If p(x) is a polynomial of degree n > 1 and a is X =2
any real number, then. L p2) =0
(i) (x - a) is a factor of p(x) if p(a) = 0 and | > p&) =x3+6x% + 4x + k
(i) p(@) =0, if (x — @) is a factor of p(x) p2) = (2° + 6(-2)% + 4(_211 +k
0=-8+64 +4(-2) +
1.6) Proof of factor Theorem : 0—-8+24-8+k
»  Let p(x) is a polynomial of degree n > 1.

Let p(x) is divided by (x — a) the quotient is g(x)

and remainder is r(x).

px) = x - a) qx) + r(x)

# UID :

P1-C2-S1-Q1.4

0=24-16+k

0=8+k
8+k=0
k=-8
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Exercise - 2.3 S4
1) Find the remainder when x® + 3x2 + 3x + 1 is | (v) 5 + 2x
divided by : > Let5+2x=0
@D x+1# v 2x=-5
> Thererootof x + 1 =0is-1 [ x+1=0, x =-1] x_—_5
. -2
Taking, x = -1, we get
px) =x3+3x% +3x+1 Ther00t0f5+2x:0is_75
p1) = (<13 + 3(-1)2 + 3(-1) + 1 . 5
= (-1 + 3(D% + 3(-1) + 1 Taking, x = -~
=-1+3-3+1 px) =x3 +3x> +3x + 1
3 2
S - A A
Hence, the remainder is 0. 2 2 2 2
1 125 25 15
s x—— = —+3| — |[+|——|+1
(ii) 2 8 4 2
1 1 1 1 _125 75 15 1
> Therootofx—E:OisE ['.-x—E:O.'.x:E} -8 4 2 1
1 ~125+150 — 60 + 8
Taking, x = 5 we get = 8
px) =x3+3x2+3x+1 _ -185+158 27
1 3 2 8 8
P(—) = (l) +3(l) +3(l)+1 . 27
2 2 2 Hence, the remainder is B
1 1
_ §+ 3 Z) +%+ 1 2)  Find the remainder when x3 - ax? + 6x - a is
1 3 3 1 divided by x - a.
:§+Z+E+I > The root of x —a = 0 is a.
_ 43 2
1+6+12+8 px) =x ;ax +26x—a
= pla = (a)° — ala)” + 6(a) — a
8 3_ 3
97 =a’-a’> +6a-a
p(l) = — pla) = ba
2 8 > Thus, the remainder is 5a.
) .27 3) Check whether 7 + 3x is a factor of 3x3 + 7x.
Hence, the remainder is R -
» Let7+3x=0 3x = -7 X = g
(iii) =x
> The root Of x=0 iS 0 ['.' X = 0] The root Of 7+3x=0 iS %7.
Taking, x = 0 we get px) = 323 + 7x
px) =x3 +3x% +3x + 1 . 7
]9(0) — (0)3 n 3(0)2 +30) + 1 Taklng, X = -3 we get,
=0 +300) +30) + 1 7 7\ 7
. = - pl-=| = 3|—| +7|—
~pl0) =0+0+0+1=1 3 3 3
Hence, the remainder is 1. _ -343 49
ivv x+ = -9 3
» Therootofx+n=0is—n [ x+m=0 .. x=-m :igo
Taking, x= — © we get, 9
5 oo 490
px) =x> +3x*+3x+1 :—T:&O

pm) = ()3 + 3(-m? + 3(-m) + 1
= (-m)3 + 3 + 3(-m) + 1
Thus, the remainder is -3 + 312 — 31 + 1

# UID :

P1-C2-S4-Q1.1

~. 7 + 3x is not a factor of 3x3 + 7x.
Here the remainder is not zero. So 7 + 3x is not
a factor of 3x3 + 7x.
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3.1) Find the remainder when the polynomial
23+ x% + x + 1 is divided by

. 1
(i) x—+

@M x+1# )

(ii) x + & (iv) x W) 2x +1

Practice Work

3.2)
3.3)

3.4)

Answers

15 5
3.1) ()0 (i) ry i) -+l -n+1 (ivV1 W 3

3.3) The remainder is 10. So x — 2 is not a factor of 2x3 — 13x2 + 17x + 12.

S12

If x — 2 is a factor of x2 + 3ax — 2a then find a.
Check whether x — 2 is a factor of 2x3 — 13x% +
17x + 12.

Find the remainder when x3 — 6x2 + 5x + 5 is
divided by x - 5.

3.2)a=-1

3.4) 5

2.4 - Things To Remember

%  Factorisation of Polynomials.

»  Splitting the middle term :

» ax? + bx + c is a quadratic polynomial a, b,
ce Ra#0.

»  Let x? + Ix + m is a quadratic polynomial.

comparing it with ax? + bx + ¢,
wegeta=1b=1c=m.

»  Divide the co-efficient of x i.e. b in such a way
that I + m = b and [ x m = ac.

» X2i+lx+m=x2+ Dx+ (m)
=x*+ (a+ bx+ ab

2

=X+ ax + bx + ab

XxXx+a) +bx+a

¥ +lx+m=x+a) (x+Db
Ex. factorise : 12x% — 7x + 1
comparing 12x? — 7x + 1 with
ax® + bx + ¢, we get,
a=12,b=-7,¢c=1.

[+ m=-7and [ x m =12

S1
I+ m=(4)+(3)and =Ixm (-4) (-3)
1202 - 7x+ 1 = 12x> - 4x-3x + 1

=4x Bx-1)-1@3Bx-1)
=Bx-1) Ux-1)
Thus, 12x?> - 7x+ 1= Bx - 1) (4x - 1)
Ex. Factorise 2x% + 7x + 3
comparing 2x? + 7x + 3 with
ax® + bx + ¢, we get,
a=2,b=7and c=3
l+m=0»b
~l+m=7
L 1+6)=7
Im = ac
Im=2x3=6
“2x2 +7x+ 3

1 x6
2x2 + (1 +6) x+ 3

=2x2+ x+6x+3

2% +7x+3=2x2+x+6x+3

=x2x+1)+32x+1)
“2x2+7x+3 =02x+1) (x +3)

Exercise - 2.4

1)  Determine which of the following polynomials
has (x + 1) a factor :

D B+x+x+1

» Therootofx +1=0isx=-1

» Ifx + 1is a factor of p(x) = x% + x
p1) =0
# UID : P1-C2-S12-Q3.1.14

2+ x + 1 then

S5
p) =x3 +x2 +x+1
p1)= D3+ (D2 + (1) + 1
=-1+1-1+1
=0

x + 1 is a factor of p(x) = x3 + x> + x + 1.
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(ii)
>

(iii)

(iv)

2)

®

e+ +x+1#

3 2

px) =x* + B+ x> +x+ 1

The root of x + 1 =0 is x = -1.

S+ x2+x+1

px) = x* + x
LopED) = EDF 4 D3+ D2 D)+
1-1+1-1+1
1#£0

Here, the remainder is not zero.

+ X

3 2

So, x + 1 is not a factor of p(x) = x* + x +x+1

433 +3x%+x+1

px) =x* +3x3 +3x2 + x + 1

+ X

The root of x + 1 = 0is x = -1
px) =x* +3x3 +3x2 + x + 1
p1)= D)% + 3¢-1)3 + 3(-D? + (-1) + 1
=1-3+3-1+1
=1=0
Here the remainder is not zero.

So, x + Lis not a factor of p(x) = x* + 3x3 + 3x% + x + 1.
- X - (2+\/§)x+\/§
px) = x3 - x? - (2+\/§)x+x/§

The rootof x + 1 =0 1is x = -1

LopED = (3 - (D2 - (2442)(-1) +42
=2+2+ 242
= 2220

Here, the remainder is not zero

So, x + 1 is not a factor of

P(x):xS—xZ— (2+\/§)x+ﬁ .

Use the factor theorem to determine whether
g(x) is a factor of p(x) in each of the following
cases :
px) =233 + x> -2x-1,g0) =x+ 1
xX+1=0.-.x=-1
px) =2x3 +x%2-2x-1
p1) = 2(-1)3 + (-1)2 - 2(-1) - 1
=2tD+ (M) +2-1
=-2+1+2-1
p-1) = 0
Yes, g(x) is a factor of p(x).

# UID :

P1-C2-S5-Q1.2

(ii)
>

(iii)

(ii)

px) =3 +3x%2 +3x+ 1, g(x) =x + 2
x+2=0 .
px) =x3 +3x% +3x + 1

s p2) = (23 + 3(-2)% + 3(-2) + 1
=(8) +34) +3(-2) +1
=-8+12-6+1
=-14 + 13

SLopE2)=-1%0

x=-2

No, g(x) is not a factor of p(x).
pix) =33 - 4x> + 4x + 6, g(x) = x - 3
x-3=0..x=3
px) =x3 - 4x> + x + 6
pB)=3)% -4+ (3) + 6
27-36+3 +6
=36-36=0

p@3)=0

Yes, g(x) is a factor of p(x).

Find the value of k, if x — 1 is a factor of p(x)
in each of the following cases :

po)=x>+x+k

(x — 1) is a factor of p(x).

So, p(1) = 0.
px) =x2 +x+ k
p) = M*+ () + k
0=1+1+k%k
0=2+k
k=-2

p) = 222 + kx +.2
x — 1 is a factor of p(x).
So, p(1)=0
px)=2x* + kx + 2
p)=2(1)? + k(1) + /2
0=21) + k +./2
0=2+k+2
w2 -J2=k
L - (2442) =k
k= - (2 +\/§)
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(iii)

>

(iv)

>

4)
®

px) = kx®> —\[2x + 1 #
x — 1 1is a factor of p(x).
So, p(1) = 0.
px) = kx? —2x + 1
pA) = k(2 —V2(1) + 1
0=k) -2 +1
0=k-v2 +1
wN2-1=k
wk=42-1
pix) = kx> - 3x + k
x — 1 is a factor of p(x)
So, p(1) = 0.
px) = kx® -3x +k
p(D) = k(1)? -3Q) + k
0 =k-3+k
0 =2k-3
3 =2k
g =k
k=g
Factorise :
12x2 - 7x + 1
Here,
Comparing 12x? — 7x + 1 with
ax® + bx + ¢ we get,
a=12,b=-7,c=1
Now, [+ m = b = -7,
Ix m=ac=12
=4, m=-3=1l+m=4-3=-7
Ixm=(-4) (-3) =12
Now 12x? - 7x + 1 = 12x® — 4x - 3x + 1
=4x B3x-1)-13x-1)
=0Bx-1) (4x-1)
Hence, 12x?> - 7x + 1 = 3x - 1) (4x - 1)

#

UID : P1-C2-S5-Q3.3

(ii)

(iii)

(iv)

5)
®

2x> + 7x + 3

Comparing 2x? + 7x + 3 with

ax* + bx + ¢, we get, a=2,b=7and c = 3
Now, I+ m=b =7and Im = ac =6
I=1land m =6

Now, 2x? + 7x + 3 =2x* + X + 6x + 3
x2x+1)+32x+1)
2x+ 1) (x + 3)

Thus, 2x?> + 7x+3 = (2x+ 1) (x + 3)
6x%2 + 5x - 6

Comparing 6x? + 5x — 6 with
ax* + bx + ¢, we get, a=6, b=5and c = -5
Now, I+ m=b=5and [ x m = ac = 36
Sl+m=9+(4) =5
Llxm=(09) 4 =-36
Ll=9 m=-4
Now, 6x2 + 5x — 6 = 6x% + 9x — 4x — 6
=3x 2x+ 3) - 2(2x + 3)
=@2x+3) 3x-2)
Thus, 6x? + 5x-6 = (2x + 3) (3x - 2)
3x2 -x-4
Comparing 3x> — x — 4
With ax? + bx + ¢ we get,
a=3 b=-1andc=-4
Now, [+ m=b=-1and [ x m = ac = -12
l+m=-4+3=-1
Ixm=(-4) 3) =-12
3x2 —x -4 =3x>-4x +3x - 4
=x3x-4) + 13x - 4)
Bx-4) x+1)
Thus, 3x> - x -4 = (3x-4) (x + 1)

Factorise :
B-o2x2-x+2
B2 —x+2=x3-2x2-x+2

S _x- 2x%2 +2

=X
=x (x2-1)-22-1)
@-1 -2

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

Thus, x3 -2x2 - x+2=(x-1) (x+1) (x -2
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(i) x3-3x2-9x-5#
»  We know that p(1) = 0 or p(-1) = 0.
px) =x3-3x2-9x -5

op@) = M3 -31)2%2-9) -5
=1-3-9-5
=-16 %0

oopEl) = 1)3 - 3(-1)2-9(-1) -5
=-1-3+9-5
=0

Here, p(1) #0 but p(-1) =0

. By factor theorem, x - (-1) is a factor of p(x).

i. e. x + 1 is a factor of p(x)

x3-3x*-9x-5
x+1

=x2-4x-5

x2—4x—5
¥ -3x°-9x-5

x3+x2

x+1

—4x* —9x

—4x’ —4x
+ o+

-5x-5

-5x-5
+ +

0

L x3-3x2-9x-5 =(x+1) (x*-4x-5)
=(x+1) [x>-5x+x-5]
=x+1D) [xx-5+1 (x-5)]
=x+1 [(x-5) (x+1)]
Lx-3x2-9x-5 =(x+1) (-5 (x+1)

(i) 3 + 13x2 + 32x + 20

> px) = x3 + 13x% + 32x + 20
p) = (1)3 + 13(1)% + 32(1) + 20
=1+13+32+ 20
=66 #0
# UIDD : P1-C2-S5-Q5.2

p1) = (1)3 + 13(-1)2 + 32(-1) + 20
=-1+13-32+ 20
=0
Here, p(1) # 0 but p(-1) =0
So, by factor theorem x — (-1) is a factor of p(x).

i.,e. x + 1 is a factor of p(x).

x% + 13x% +32x + 20
x+1

=x2 +12x + 20

x+12x+20

2+ 13x%+32x + 20

x3+x2

x+1

1222 + 32x
122 + 12x

20x + 20
20x + 20

0
5 X3+ 13x% + 320+ 20 = (x + 1) (k% + 12x + 20)
= (x + 1) [x? + 2x + 10x + 20]
=+ [x(x+2)+10 (x+2)]
=x+1 x+2) (x+10)
vy 2P +)2-2y-1
»  We know that p(1) = 0 or p(-1) = 0.
Py =2 +y4 -2y -1
Sop) =213 + 12 -2 -1
=20+ M -2-1
=2+1-2-1
=0
p1) = 2(-1)3 + (-1)2 - 2(-1) - 1
=-2+1+2-1
=0
By factor theorem, y—1 is a factor of p(y). Also
y - (=1) is a factor of p(y).
i.e. y + 1is a factor of p(y).
2y3 +y2 -2y-1
y-1

=2 +3y+ 1
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2y3 +y2— 2y-1
2y%+3y+1 y+1 =27 -y-1
y-1 2y3+y2—2y—1 2y2—y—1
gy312y2 y+1 2y3+y2—2y—1
39 -2y-1 2y°+ 2y
3y° -3y -2y
-+
y- ?F )
-1
' i —y—i
0 +y +
28 +12-2y-1=(y-1) )% +3y+1) 0
Cy-1) (224 2y+y+ D] Wy -ym1=0e D@y -y
= y+y =+ 1) 1222y +y-1)]
=-D2y@+D+1 ¢+ D) Sy D2y G-D+1 (=1
2P+ -2y-1=@-1 (y+ D2y +1) 2P+ -2y-1=@+1) y-DR2y+1)
Practice Work S12
4.1) Determine which of the following polynomials (iii) p(x) = 23 + 2x*2 - 5x - 6, gx) = x - 1

4.2)

4.3)

has (x + 1) a factor :

(i) x*+6x+7#

(i) x3 + 10x? + 23x + 14

(iii) 3x% + 7x + 4

(iv) 21x3 + 16x% + 4x + 9

Determine which of the following polynomials
has (x - 1) a factor :

(i) 2x3-3x2+3x-2

(i) 43+ x*-x+1

(iii) 5x* — 4x3 - 2x + 1

(iv) 323 + x2 + x + 11

Use the factor theorem to determine whether
g(x) is a factor of p(x) in each of the following
cases :

i) px) =x3+ 10x% + 23x + 14, g(x) = x + 1
() p) =x3 +4x®> +4x + 1, gx) =x + 1

4.1)
4.2)
4.3)
4.4)
4.5)
4.6)

(i) No (ii) Yes (iii) Yes (iv) Yes
() Yes (ii) No (iii) Yes (iv) No
(@) Yes (ii) Yes (iii) No

(i) (k=1 (i) (k=2) (i) (k=7)

@ (x+1) Bx+4) (i) Bx+2) Bx+2) (iii) -(x-1) 21lx+5) (iv) x-7) (x-12)
@ x-1) x-4) x+2) () x+1) x+3) x-2) (i) x-1) x+2) x=3) @{Gv) x-1) (2x-3) (x—-4)

4.4)

4.5)

4.6)

Find the value of k, if g(x) is a factor of p(x)
in each of the following cases :

i) p&x) =k +3x%+7x+13, gx) =x+3
(i) p(x) = kx* - 7x3 - 3x2-2x -8, gx) =x - 4
(i) px) =2 + 4 -kx+ 2, gx) =x -2
Factorise :

i) 3x2+7x+4

(i) 15x% + 16x + 4

(iii) —21x2 + 16x + 5

(iv) x2 — 19x + 84

Factorise :

i x3-3x2-6x+8

(i) x3 +2x2-5x-6

(iii) x3 - 2x2 - 5x + 6

(iv) 2x3 - 13x2 + 23x - 12

# UD :

P1-C2-S12-Q4.1.1¢
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2.5 - Things To Remember

S1

2. Algebraic Identities :
2.1) What is algebraic identities ? #
An algebraic identities is an algebraic expression true for all values of the variables occurring in it.
Identity No.
o) x+ % =x% + 2xy + y?
(ii) (x -2 =x%-2xy + y?
(iii) P-pP=x-1 x+y
(iv) x+a x+b=x+(@+b) x+ab
W) xX+y+22=x%+32+ 2%+ 2xy + 2yz + 22X
(vi) E+y3 =B+ +3xy x+y) =2+ ) + 3x%y + 3x)?
(vii) x-y3=x3-12-3xy x -y = x3 -3 - 3x%y + 302
(viii) B+P+2-3xz=Gx+y+2 P+ +2%-xy-yz - zx)
Exercise - 2.5 S6
1)  Usesuitableidentities to find the followingproducts : | 2)  Evaluate the following products without
@ @x+4 (x+ 10 multiplying directly :
» ((x+a) (x+b) =x>+(@+b) x+ab @ 103 x 107
x+4 x+100=x2+ 4 +10) x + (4 x 10) > 103 x 107 = (100 + 3) (100 + 7)
(Where a = 4, b = 10) x+a) x+b) =x*>+(@+Db x+ (axb
) =% + 145 + 40 = (100)2 + (3 + 7) 100 + (3 x 7)
i+ 8 (- 10) = 10000 + (10) 100 + 21
» x+a) x+b) =x>+(@+Db) x+ab
(x+8) (x—10) = x2 [8 + (-10)] X + [8 x (~10)] = 10000+ 1000 + 21
= 11021
(where a = 8, b = -10) .
= 22+ [-2] x + [-80] (i) 95 x 96
_ 2 2r 80 >  95x96 = (100 — 5) (100 — 4)
@) (Bx +4) Bx - 5) x+a) x+b)=x*>+(@+Db) x+ab
» (x+a) x+b =x>+(a+Db x+ (ab) = (100)% + [(-5) + (~4)] 100 + [(=5) x (-4)]
Bx +4) Bx -5 =3Bx)?+[4+ 5] 3x+ [4(-H)] = 1000 + [-9] 100 + [20]
(where a = 4, b = -5, x = 3x) = 10000 - 900 + 20
= 9x% + [-1] 3x + [-20] = 9120
= 9x% - 3x - 20 (i) 104 x 96
- (yz J%) (yz _%) > 104 x 96= (100 + 4) (100 — 4)
= (10002 - @)? [ (@a+b) (a-b) =a®- b
» (a+Db) (a->b) =a*-b? ) _ 10000 — 16
odr-3)wr 2
L 9 3) Factorise the following using appropriate
=Y "1 identities :
v) B-2x 3+ 2 @ 9% + 6xy + )2
» (a+b) (a-b =a*-b > 9x% + 6xy + 12 = 3x)2% + 2(3x) () + ()?
B -2x) B3+ 2x) = (3)?% - (20)? =@Bx+y)? [ a®+2ab+b?=(a+ b)?
=9 - 4x* =Bx+) Bx+y
# UID : P1-C2-S1-Q2.1
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() 42 -4y +1#
> 42 -4y + 1= (292 =22y Q) + (D?
= (2y-1? [ a®-2ab + b = (a - b)?]
=Q2y-D@2y-1
2

2_}’_
(iii)) =x 100
2 2
A A l)( _l)
T 0 (10) N (“10 710

[* a®> - b? = (a + b) (a - D)
4)  Expand each of the following, using suitable
identities :
i) (x+ 2y + 42)?
> x+y+2°% =x2+)%+7%+2xy+ 2yz + 22x
(x + 2y + 42)%2 = ()% + (29)? + (42)% +
22y +2 2y)42) + 2 (42)(x)
= X% +4y° + 162% + 4xy + 16yz + 8zx
i) @x-y+ 2?2
> (x+y+2?% =x>+ 2+ 2%+ 2xy + 2yz + 2zx
Cx-y+2? =202+ ()% + @% +2 20 ) +
2(=y) (@) + 2(2)(2x)
= 4x% + y? + 2% - 4xy - 2yz + 4zx
(-2x + 3y + 22)?
=x2+ )2+ 22 + 20+
2@ + 2 (2)(x)
(=2x + 3y +22)? = (2x)% + (3y)% + (22)% + 2(-2x)(3y)
+ 2 By)(22) + 2 (22)(-2x)
=4x? + 9y + 42% — 12xy + 12yz — 8zx
(iv) (Ba-7b-)?
> x+y+2% =x>+y2+ 7%+ 2xy+ 2yz + 22x
Ba - 7b - 0)? = (3a)? + (-7b)? + (-0)? + 2 (3a)(-7b)
+ 2(=7b) (-¢) + 2(-0)(3a)
=9a? + 4912 + ¢ — 42ab + 14bc - 6¢ca
(V) (-2x + 5y - 32)?
> x+y+2°2 =x2+)*+ 2%+ 2xy+ 2yz + 2zx
(=2x + 5y —32)%= (=2x)2 + (59)2 + (=32)% + 2(-2x) (5)
+ 2(5y)(-32) + 2(-32)(-2x)
= 4x2 + 25)° + 922 — 20xy - 30yz + 12xz

2
(la —lb + 1)
4 2

> X +y+2°%=x%+y>+2%+2xy+ 2yz + 2zx

11 SRS AR I
(Za—§b+l) = (Zaj +(—§b) +D° +

o) )l o)

P1-C2-S6-Q3.2

(iii)

>  (x+y+2?

(vi)

# UID :

(ii)

(6]
®

(ii)

(iii)

2 32
= a—+b—+1—a—b—b+ﬁ
16 4 4 2

LIPS A R Sy N

16 4 4 2

Factorise :

4x% + 9y + 1622 + 12xy - 24yz — 16xz

4x? + 9y + 162% + 12xy — 24yz — 16xz

= (2x)% + (3Y)% + (-42)% + 2(2x) (3y) + 2(3y) (-4z)
+ 2(-4z) (2x)

= (2x + 3y — 42)?

= (2x + 3y — 42) 2x + 3y - 42)

2x2 + 2 + 822 - 22xy +42yz - 8xz

2x2 + )2 + 822 — 22xy +4\2yz - 8xz

= (227 +(p)* +(2V22)° +2 (V20 ()
+2(2422) (1) + 2 (2V22) (—/2x)

= (_ﬁx +y+ 2\/§Z)2

= (—\/gx + Y+ 2«/§Z)<—\/§x ty+ 2«/§z)

Write the following cubes in expanded form :
2x + 1)3
Identify (vi) : (x + )3 = )3 + 3 + 3xy (x + )
Cx+1D3=203+ 13 +32x0) 1) Cx + 1)
=8x3+1+6x2x+1)
=8x3 + 1 + 12x% + 6x
=8x3 + 12x2 + 6x + 1
(2a - 3b)3
Identify (vii) : (x - )3 =x3 -3 - 3xy (x - y)
(2a - 3b)3 = (2a)® - (3b)3 - 3(2a) (3b) (2a - 3b)
= 8a® - 27b% - 18ab (2a - 3b)
= 8a3 - 27b3 - 36a?b + 54ab?
= 8a® - 27b® - 36a%b + 54ab?

3 3
( 1)
2

Identify (vi) : (x + 193 = )3 + @3 + 3xy (x + )

3 3
(§x+1) (§ x) +(1)3+3(§x)(1)[§x+1}
2 2 2 2
- £x3+1+9—x[§x+1}
212

9x
+ R

8 4 2
27x3  27x2 9x

= + + +1
8 4 2

= £x3+£x2+gx+l
8 4 2
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. 2 3
(iv) |[Xx- 3V #
»  Identify (vii) : x -3 =x3-313 -3xy x - y)

5= (3] - (5)x-3)
(x 3y):(x) (3)/ 3(x) 33/ X 3J/

3 8 3 ( 2 )
_ 28 9 _z
X 27y xy | x 3y

23| ) z
X -2y [( xy) x — (2xy) 3y}

3 8 3 2. 4 5
R I o
X 27y [xy 3xy}

3

8 3 2. . 4 5
= X" =y =2X"y+—
273’ y 3xy

[71  Evaluate the following using suitable identities :

@ (993
> 99 =100-1
(99)3 = (100 - 1)3

(100)3 — (1)3 - 3(100) (1) (100 — 1)
1000000 — 1 — 300(99)

1000000 — 1 — 29700

= 1000000 — 29701 = 970299

(i) (102)3
> 102 =100+ 2
(102)3 = (100 + 2)3

(100)3 + (2)3 + 3(100) (2) (100 + 2)
1000000 + 8+ 600 (100 + 2)
1000000 + 8 + 60000 + 1200
= 1061208
(iii) (998)3
>  (998) = 1000 - 2
(998)3 = (1000)3 - (2)3
= (1000)3 - (2)3 - 3(1000)(2) [1000 — 2]
= 1000000000 — 8 — 6000 (1000 — 2)
= 1000000000 — 8 — 6000000 + 12000
= 994011992
8) Factorise each of the following :
i 8ad + b3 + 12a%b + 6ab?
»  8a® + b3 + 12a2b + 6ab?
= 2a)3 + (b)3 + 6ab (2a + b)
= (2a)® + (b)® + 3 (2a) (b) 2a + b)
= (2a + b)3
=2a+b) 2a+ b) 2a + b)
(i) 8ad - b3 - 12a2b + 6ab?
»  8a3 - b3 - 12a%b + 6ab?
= (2a)® - (b)® - 3(2a) (b) (2a - b)

# UID : P1-C2-S6-Q6.4

= (2a - b)3
= 2a->b) 2a-Db) 2a - b)
(iii) 27 - 12543 - 135a + 225a?
» 27 - 12543 - 135a + 225a>
= (3% - Ga)® - 3(3)(5a) (3 - 5a)
= (3 - 5a)3
=3 -5a) B3-5a) (3-5a)
(iv) 64a® - 27b3 - 144a%b + 108ab?
>  64a3 - 27b3 — 144a?b + 108ab?
= (4a)® - (3b)3 - 3 (4a) (3Db) (4a - 3b)

= (4a - 3b)3
= (4a - 3b) (4a - 3b) (4a - 3b)
9 1
o3t _Jp2, 0
W) p 216 219 419
9 1
27p3 —— —Zp? 4+ =
> P 216 2P +4’[J

oot s (-3
)
(-2

9) Verify:
i) B+yP=@x+y Z-xy+))
> RHS. =@x+y &% -xy+ )%
=x@-xy+ 1) +yE® - xy+ )%
=x3 - X%y + x)2 + yx? — xp2 + )8
=x3+ 3
~RHS. = LHS.
G B-P=@-pE+xy+)
> RHS.= (x - ) (& + xy + 1P
=x @ +xy+y2) -y +xy+)A
=3+ X%y + xp2 - x> — x> - )8
_ By
~ RHS. = LHS.
10) Factorise each of the following :
@ 27 + 1252 (ii) 64m3 - 343n3
Remember : (i) x¥* + )3 = x + ) & - xy + )?
(i) B3 -pP=@x-y &2 +xy+ )2
0 B+P=@+y P +y*-x
> 278 + 12528 = (3y)3 + (52)3
= By + 52) [(3y)? - By) (52) + (52)°]
= 3y + 52) [9y% — 15yz + 257?]
= (3y + 52) [9y% + 252% — 15yz]
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(ii)

B-P=@x-1 P+xy+)?#

»  64m3 - 343n = 4m)3 - (Tn)3
= 4m - 7m) [(4m)?> + (4m) (7Tn) + (Tn)?]
= (4m - 7n) (16m? + 28mn + 49n?)
= (4m - 7n) (16m? + 49n? + 28mn)
11) Factorise : 27x3 + 13 + 28 — 9xyz
» Remember:x3+ )% +23-3xyz=(x+y+2)
(x® +y% + Z% —xy - yz — zx)
> 2733+ + 23 - 9xyz
=B+ (M + (@*-360 ) (@
= Bx+y+2 (302 + 12 + 22— (3x xy) — (y2) — (2 X 3%)]
= (Bx+y+2) 9x%+ y? + 2% - 3xy — yz — 3zx)
12) Verify that : x3 + y® + 2% - 3xyz = %(x+y+z)
(x-»?+ ¥ -22+ (-0
» RHS. = % X+y+2) [(x-y?%+F-27?+ (z-x)?
= % (X +y+2) [(®+)?-2xp) + 7 + 2% - 2y2)
+ (2% + x% - 2x2)]
= % xX+y+2) [ +y2+)2+ 22+ 2%+ x% - 2xy
—2yz — 2zX]
= % xXx+y+2) 202 + Y% + z% — xy - yz — z%)]
= 2><%><(x+y+z) 2+ + 22— xy—yz—zx)
=(X+y+2) (P +y*+2Z%—xy-yz—2z%)
=x3+y3+ 23 -3xyz
- RH.S. = LH.S.
13) Ifx +y+ z =0, show that x3 + 3 + 23 = 3xyz
» x+y+z=0
X+y=-2
(x + 13 = (-2)3 (- Taking, cube both side)
B+P+3xyx+y =28
B+ +2B8-3xz=0
B+ P+ 23 =3xyz
Thus, x + y + z = 0 then x3 + 3 + 2% = 3xyz.
14) Without actually calculating the cubes, find the
value of each of the following :
0 123+ @3+ (53
> Letx=-12, y=7and z =5
X+y+z=0-12)+ (7 +(5) =0
We know that x +y+z =0 then x> + J® + 28 = 3xyz
# UID : P1-C2-S6-Q10.2

(ii)

15)

®

(ii)

16)

®

123 + (M3 + (653 = 3[(-12)(D(5)]
= 3 (—420) = -1260

Thus, (-12)3 + (7)3 + (5)3 =-1260
(28)3 + (-15)3 + (-13)3
Let x = 28, y = -15 and z = -13

X+y+z=028)+ (15 + (-13) =0
We know thatx + y+ z=0then x3 + y® + 23 = 3xyz

(28)3 + (-15)3 + (-13)3 = 3(28) (-15) (-13)

= 3(5460) = 16380

Hence, (28)3 + (-15)3 + (-13)3 = 16380
Give possible expressions for the length and

breadth of each of the following rectangles, in
which their areas are given :

Area : 25a® - 35a + 12
Area of the rectangle = length x Breadth
Area = 25a® - 35a + 12
We factorise 25a — 35a + 12
The co-efficient of a = -35 = (-20) + (-15)
Also, 25 x 12 = 300 = (-20) x (-15)
25a? - 35a + 12 = 25a* - 20a - 15a + 12
Sa(da — 4) -3 (5a - 4)
= (ba - 4) (5a - 3)
Thus, the Length and breadth of the rectangle are
5a - 4 and 5a - 3 respectively.
Area : 35)% + 13y — 12
Area of the rectangle = (2) Length breadth
Area = 35)% + 13y — 12
The co-efficient of y= 13 = 28 + (-15)
35y% + 13y — 12 = 35y + 28y — 15y — 12
=7y Gy +4) -30Gy+4
=06y+4 (7y-3)
Thus, the length and breadth of the rectangle are
5y + 4 and 7y - 3.

What are the possible expressions for the
dimensions of the cuboids whose volumes are

given below ?

Volume : 3x% - 12x

Volume = Length X Breadth X Height
= 3x? - 12x

3x(x - 4)

=3xxxx-4

.. The dimension of cuboids are 3, x and (x — 4).
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(ii) Volume : 12ky?* + 8ky — 20k #
»  Volume = length x breadth x height
12ky? + 8ky — 20k

4[k (3y% + 2y -5)]
4 x k x (3% + 2y - 5)

5.1) Use suitable identities to find the following
products.

i (x+3) x+5)

(i) x-7) (x - 12)

(iii) (5 — 4x) (7 - 4x)

(iv) 5-3x) 6+ 3x)

(x + é) (Zx + E)
V) 2 3

3 5
(vi) (Sx + E) (3x + E)

Evaluate the following products without
multiplying directly.

(i) 105 x 102

(i) 97 x 103

(iii) 77 x 83

Factorise the following using appropriate
identities.

(i) 25x% + 10x + 1

yZ

36

5.2)

5.3)

(i) 4% - 12y + 9
(iii) 25x% —

5.4) Factorise.

() x% + 4% + 22 — 4xy — 4yz + 2yx
(i) 4a? + 9% + ¢ + 12ab - 6bc - 4ca
(iii) 4x* + 9)6 + 25 — 12x%)3 + 30)3 - 20x?
(iv) a® + b? + ¢ —2ab + 2bc - 2ca
V) 4x%® + )% + 22 — 4xy - 2yz + 4xz
5.5) Expand each of the following using suitable
identities.
1 1 2
) (g a-3 b + 1) i)  (Ba-5b-7c)?
(iii) (4a - 2b - 3¢)?
Write the following cubes in expanded form.
(i) (x + 3y)3 () @x-13

5 3
(iv) (E X + 1)

5.6)

(iii) (3x - 2y)3

# UID : P1-C2-S6-Q16.2

Practice Work

= 4k [3y?> - 3y + 5y - 5]

=4k By ¥ - 1) + 5 (y - 1]

=4k By+5 (-1
Hence, the dimension of the cuboid are
4k, 3y + 5, y - 1.

S12

5.7) Evaluate the following using suitable identities.
i @73 () 1083 (i) (893)3
Factorise each of the following.

(i) 8x3+ 273 + 36x%y + 54x)?

(i) 8a® - 27b3 - 36a?b + 54 ab?

(iii) 27x3 — 64)3 — 108x%y + 144 x)?

(iv) 8x3 + y® + 12x%y + 6x)?

5.8)

2
W) 64p° - 34113 B 487’9 ljsf
5.9) Verify :
i) x3+27=@x+3) & -3x+9)
(i) x3-64 = (x — 4) (x? + 4x + 16)
5.10) Factorise each of the following.
(i) 27x3 - 64y° (i) 125)°-8

5.11) Factorise : m3 + n3 + p3 — 3mnp

1
5.12) Verify : a3 + b + 3 - 3 abc =5 @+b+o

(@ - b)? + (b - 0? + (c - a)?

5.13) If a + b + ¢ = 0 show that a3 + b3 + 3 = 3 abc
5.14) Without actually ckalculatting the cubes, find

the value of each of the following.

@ 73+ (12)3 + (-5) (i) (18)3+(15)3 - (33)3
5.15) Give possible expressions for the length and

breadth of each of the following rectangles, in

which their areas are given.

(i) Area 49x% — 56x + 15

(i) Area 25y% + 35y + 6

5.16) What are the possible expressions for the di-
mensions of the cuboid whose volumes are
given below.

(i) volumes 3x% — 75x

(ii) volumes 8k?y + 4ky — 40k
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5.1)

5.2)

5.3)
5.4)

5.5)

5.6)

5.7)
5.8)

(i) x2 - 19x + 84
(iv) 25 — 9x2

(i x%+8x+ 15
(iii) 16x2 — 48x + 35
1
V) é (12x% + 28x + 15) (vi) 1 (36x2 + 48x + 15)
(i) 10710 (ii) 9991 (iii) 6391
y

() Lo Lty o2y 2
25 9 15 3

(iii) 16a2 + 4b? + ac® - 16ab + 12bc - 24ac

(i) 8x3 + 27y + 36x%y + 54 x)? (ii) 8x3 — 1 — 12x? + 6x (iii) 27x° - 8y — 54x2y% + 36x)°

125x° 75x% | 15x
4 2

(i 19683 (ii) 12,59,712 (iii) 71,21,21,9571

+ 1+

(iv)

@ @Cx+ 3y 2x+ 3y 2x + 3y (i) 2x - 3y) 2x - 3y) (2x - 3y) (i) B3x — 4y) Bx - 4y) (3x - 4y)

. 1 1 1
iv) Cx+y) 2x+y) Cx+y) (V) (419 - 7) (419 - 7) (419 - —)

5.10) (3x — 4y) (9x? + 12xy + 16)?) (ii) (5y — 2) (25)% + 10y + 4)
5.11) (m + n + p) (m? + n?> + p> — mn — np - pm)
5.14) @)
5.15) (i) Length 7x — 3, Breadth 7x - 5 (ii) Length 5y + 5, Breadth 5y + 1
5.16) () 3, x and x — 25 (ii) 4k, 2y + 5), (¥ — 2)

1260 (ii) —26730

Answers

@ Gx+ D2 () @y - 3)? (iii) (5x - E) (SX ’ %
i) x-2y+2 (x-2y+2 (i) 2a + 3b - 0 (2a + 3b - o (iii)) 2x* - 38 - 5) (2x*> - 33 - 5)

ivVa@a-b-ca-b-cOREFa+b+c)(-a+b+c) (V) 2x-y+2) 2x-y+ 2

2a . 9 9
+ = (i) 9a2 + 25b% + 49¢2 - 30ab + 70bc — 42 ac

7

1)

Miscellaneous Examples of ‘Darpan’

What should be added in P(y) = 12)3 - 39y +
50y + 97 So that the resultant polynomial is
divisible by y + 1 2 #

12)%2-51y+ 101
y+1{12)% -39 + 50y +97
1297 + 12y
-51)2 + 50y
—élsz—rSly
101y + 97
101y + 101
—4

Here, the remainder is — 4. If we add 4 in it, then
the remainder becomes 0 and the resultant
polynomial is divisible by y + 1.

# UID :

P1-C2-S7-Q1

2)

S7

s py) =123 = 39)2 + 50y + 97 + 4

-~ py) = 123 - 3952 + 50y + 101

Now, p(y) is divisible by y + 1

If we divide the polynomial ax® - 23x3 + 47x + 1
by x - 2, the remainder is 7. Find the value of a.

The polynomial ax® - 23x3 + 47x + 1 is divided
by x -, 2 The remainder is 7.

snop) =ax® - 23x3 + 47x + 1
= Divisor x -2 =0

TXx=2

and p(x) =7

L p@) =7
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w pix)=ax® -23x3 +47x +1=7
o p@) = a@)Ps - 2323 + 47(2) +1 =7
s 32a-238) +94+1=7
. 32a - 184 + 95 =7

s 32a -89 =7
s 32a =7+ 89
. 32a = 96
96
a= g5 = 3
soa=3
3) Factorise : (a + b)3 - (a- b)3 - 2b #
» leta+b=m
a-b=n
_ 4
2b=m-n
=(@+b3-(a-b3-2b
=md-nd - (m-n
=(m-n) m?+ mn+n®-m-n)
=m-n) [m?+ mn+ n?-1]
= 2bl(a + b)? + (@ + D) (@a-b) + (a-Db?-1]
= 2b[(a® + 2ab + b? + a? - b? + a® - 2ab + b?) - 1]
= 2b (3a® + b*> - 1)
4) Prove that,
0.87 x 0.87 x 0.87 + 0.13 x 0.13 x 0.13 -1
0.87 x 0.87- 0.87 x 0.13 + 0.13 x 0.13
0.87)° + (0.13)°
> (0.87)% - 0.87 x 0.13 + (0.13)2
Let a = 0.87, b = 0.13
a + b
(@® - ab + b?)
(a + b)(a® - ab + b?)
- (@®> - ab + b?)
—a+b
= 0.87 + 0.13
=1
5)  Find the value of (-7)3 + (12)3 + (-5)3.
> Let,a = -7
b=12
c=-5
w ag+b+c=FN+12)+(-5)=-12+12=0
# UID : P1-C2-S7-Q3

6)

7)

8)

9)

w Ifa+b+c=0thena®+ b3+ 3 =3abc
=3 (-7) x 12 x (-5)
= 1260
a + b =10 and ab = 21 then find the value of
a® + bs.
a’ + b® = (a + b) - 3abla + b)
= (10)3 - 3 (21) (10)
= 1000 - 630
=370
Factorise : a® - 64b®
@)? - (8b%)?
= (@ - 8b3)(@® + 8b%)
= (a—2b) (@ + 2ab + 4b?) (a + 2b) (a@® - 2ab + 4b?)
= (a—2b) (a+2b) (a® + 2ab + 4b?) (a® - 2ab + 4b?)
Ifa+b+c=9and ab + bc + ca = 26 then find
the value of a® + b3 + & - 3abc.
@+b+0=9
“ @+ b+ 0?2 =92
+ b% + ¢ + 2ab + 2bc + 2ca = 81
+ b2+ 2 +2 @b+ be+ ca) =81
+D*+ 2 +2(26) =81
+ b? + & + 52 =81
+ b+ ?=81-52=29
+b%+c2=29
A+ +3-3abc=(@+b+c
[@® + b? + 2 - ab - bc - ca)
=) [a® + b? + ¢2 - (ab + bc + ca)]
=9 [29 - (26)] = 9(3) = 27

. a

Q

Q

Q

Q

2
2
2
2
2
2

Q

5 1

ise: - — X + —
Factorise : x2 12 24

R Py —24(3)x+24(i)
24 12 24
L.242 10x + 1
—24[x— x + 1]
L.242 6x — 4 1
_24[x—x— x + 1]
i6 4x - 1) -1 4x - 1
—24[x(x— ) -1 (4x - 1)]

1
= g ldx = 1) (6x — 1)]
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10) a, b,c# 0,a+ b + c =0 prove that, 12) Provethat @+b+0)3-a®-b¥-c2=3(a+b)
a? > (b+0(c+a)
2 S o3
bc  ca  ab » LHS. =@+b+®-a-1P-73
» a+b+c=0
=[a+b+c3-a’l-w+¢
a + b3 + S =3abc ..(D I ) = )
- ﬁ E+i leta+b+c=x
bc ca ab =[x -a% - B+ D
~ a_bc|:a_2+ﬁ+i} = [(x-a) ?+ax+a®)] - [(b+ c) (b - bc+ )]
~ abc | b b
ave |pe a4 =la+b+c-a)[a+b+0?+ala+b+c +al
3 3., 3
a’ +b° +c¢
= - 2_
he ..(2) b+ 0 % - bc+ A
w Substituting (1) in (2), = [(b+ ¢ [@ + b?>+ ¢+ 2ab + 2bc + 2ca
3abe +a’+ab+ac+a® - m+c (b?-bc+c?
" abc = [b+cl [3@¢® + b® + ¢ + 3ab + 2bc + 3cal
=3 — b+ - bc+ A
11) 8p3+2p2+£p+i = (b+0 [3a®+ b%>+ % + 3ab + 2bc + 3ca
5 25 P* 125 W4 be- &
3 L 12, 6
> 8+ et 5 POt 5P = (b + 0 [3a® + 3ab + 3bc + 3cal

ad + 3a?b + 3ab® + b3 = (a + b)3

1 1) I
. 3 2 | = = =
= 2p)» + 32p) (5) + 3 (2p) (5) + (5)

o oo

= (b+0[3a (a+ b) +3c (a+ b)]
= (b+o) (a+ b) 3a+ 30
=3b+c@+Db) (a+ o
=3@+b b+co (c+a

L.H.S. = RH.S.

Very Short Questions of ‘Darpan’

MCQ’s S8 |3)  Out of the following, which is not a polynomial
in variable x ?
< Select the proper option from the given 5
alternatives and give the answer. (A) x° -3 B) x - 2J/x + 1
Based on Exercise 2.1 ‘ (C) x3 + 4x? (D) None of these
4 f the following, which i 1 ial
1) A polynomial with zero degree is called .......... ) F)ut ° .t e lollowing, which is not a polynomia
in variable x ?
polynomial. |
(A) Linear (B) Constant (A) * =+~ B) JVx +5
(C) Zero (D) Quadratic C)x3+x2+5 (D) None of these
2)  What is the degree of linear polynomial ? 5)  The degree of the polynomial 5x% — 8x + x3 + 9
iS ereenne .
A) 1 B) 2
i ®) A) 5 (B) -8 (C) 2 (D) 3
€ 3 (D) 4
Ans.: Ex. 21 (1-B) (2-A) (3-B) 4-D) (5-D)
# UID : P1-C2-87-Q10
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6)  The co-efficient of first term of the polynomial (Remember : If the base is negative and the
—-3x% + 4x3 - 8x + 12 iS .cuuueee. L # power is even number then it
A -3 (B 4 ©) 12 D) - 8 becomes positive. If the base is
o ¢ the followi . I il i negative and the power is odd
7) ut of the following ......... is a polynomial in number then it becomes negative)
variable x.
14) px) = 233 - 13x2 + 17x + 12 then p(2) = .......... .
1
A) x3+x-1-8 B) ,2 +x+3 A) -8 @5 (C)-10 (D) 10
5 15) The value of p(x) = 3x3 — 2x%> + 5x + 4 at
€ -x+ 5 (D) x - x5 + 1 %= = 1S o .
8 px)=5-10xis a ...... polynomial A) 4 B) -6 (C) 6 (D) 0
(A) Quadratic (B) Cubic 16) The zero of the polynomial p(x) = 5x + 2 is .........
i i 5 5 2 2
(C) Linear (D) Fifth degree ") > B) - > ©) = D) - =
9)  The general form of a linear polynomial in one )
variable is .......... . Hints : p(x) =5x+2=0
v bx =-2
(A) p(x) = ax + b where a # 0, a, b € R x 5
(B) p(x) = ax + b where a =0, a, b € R Xr=-5
(C) p) = ax + b where a =0, a, be Z 17) If p3) = 0 then .......... is factor of p(x).
(D) p(x) = ax + b where a =0, a, b € N A x-3 Bx+3 ©COx-2 @DO3x+1
10) In a polynomial with variable x, the exponent | 18) The zero of 7x — 3 is .......... .
of x is .......... . -3 3 7 7
(A) Negative (B) Fraction A 7 ®) 7 (€) 3 D) - 3
(C) Positive integer (D) Negative fraction Based 01:1 Exercise ;3 LZ )
11) The polynomial with degree 2 is called ......... 19) V\.fh.en a polynomial p(x) : +_ -x-lis
. divided by x — 1 the remainder is ......... .
polynomial.
(A) Linear (B) Cubic A 1 ® 0 © -1 D) 2
. Hints : The root of x -1 =0isx =1
(C) Quadratic (D) Fourth degree
. p=x3+x2-x-1
12) In p(x) = x° + 8x3 - 3x% + 4x - 12, the coefficient 5 5
. LSpM=D0+D-1-1
of x*is .......... .
Al (B) O ©) 4 (D) 8 =2-2=0
( ‘ . The remainder is 0
‘ LB il L Giie 00 2 20) If x + 4 is a divisor of p(x) = x3 — 60x + 18 then
13) p@® = 22 + 2x% + 6x + 5 then p(-1) ......... . find the remainder.
A 0 B) -1 €)1 (D) 2 A) 1 B) -1 (C) 194 (D) 149
px) =x3 +2x* + 6x + 5 21) If a polynomial x® - 6x2 + 5x + 5 is divided by
p1) = D3 +2(-1)2 + 6 (-1) + 5 x - 5 the remainder is ......... .
=D +2(1) + 6(-1) +5 (A) 5 B) -5 1 (D) 0
=-1+2-6+5 22) If 6x? + 5x — 8 is divided by 2x + 3, find the
=7-7 remainder.
p1) =0 A -2 @2 ©) 1 D) -1
Ans.: 6-B) (7-C @B8-C MO-A) (10-C) (11-C) (12-B) Ex. 22 (13-A) (14 -D)
(15-B) 16 - D) (17 -A) (18- B) Ex. 23 (19-B) (20-C) (21-A) (22-A)
# UID : P1-C2-58-Q6
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Hints : 2x+3=0 p(x) = 6x% + 5x — 8 Based on Exercise 2.4 ‘
3 332 3 25) Which are the factors of 2x% + 3x + 1 2
L 2x=-3 p(—aj :6(—5) +95 [‘E)_g A x+1 (x+3 B) x+1) 2x+1)
C)R2x+1)Bx+1) MDx+1) x+3
3 9 3 Hints : 2x% + 3x + 1
=72 - (Z)JFS[_E)_S =2x2+2x +x + 1
=2x(x+1)+1x+1)
:5744 _715—8 =x+1) 2x+ 1)
26) To factorise 2x? + x — 6, the parts of middle term
_ %% 15 8 are .......... .
4 2 1 (A) 3x, — 4x (B) 2x, — 6x
_o4-30-32 (C) 4x, - 3x (D) 6x, — 2x
4 27) What are the factors of a3 — 1 2
:54;62 A a@a-1) (a+1) B) @+1) @-a+1
C @-D@+a+1) D @-1@-1)@-1
= —Tg =-2 Hints : use the identify,
23) x°! + 51 is divided by x + 1 the remainder is @-b=(@-b @ +ab+ b
.......... . # @-P=@-N@+ar
28) (x - 1) is a factor polynomial ?
(A) 0 B) 1 () 49 (D) 50 A 23 -x>+x-2 B) 33 +3x> +6x+6
24) If p(x) = x3 + 4x% + ax + 3 is divisible by x + 3 O B+x2-x-2 [O2B3-222+2x+1
then the value of 4 is ......... : Hints : If x — 1 is a factor of then p(1) = 0.
@ -4 (B 2 € -2 (D) 4 29) The factors of x2 + 10x + 21 is ........ .
Hints : p(x) is divisible by x + 3 A x+3) x+7) B) (x-3) x -7
“X+3=0 € x-3) x+7 D x+3)x -7
Cx=-3 30) If....is added in x3 - 76 then it is divisible by x — 4.
- px) =x3+4x* +ax+3 (A) 5 B) -5 (€ 12 (D) - 12
p=3)= (- 33+ 432+ a3 +3 Hints : x -4=0 px)= x3 - 76
=27 +4(9) - 3a + 3 sx =4 = @?-76
=-27+36-3a+3 S pl) =64 -76 = -12
p=3)=-3a+ 12 To remove - 12, we add 12 and then the
remainder will become 0.
S0 p=3) =0 31) If one of the factor of 25x2 — 49)? is (5x — 7y)
-3a+12=0 then the other factor is ......... .
So—-3a=-12 (A) 7x + by B) - 7x - 5y
3a =12 (C) 5x + 7y (D) - 5x + 7y
12 32) One of the zero of the polynomial
a=—5 =4 pix) = X3 = 232 + 7x — 6 iS woereuunne )
a =4 A O B) 1 (C) 2 (D) 3
Ans.: (23-D) (24-D) Ex. 24 (25-B) 26 -C) 27-C) 28-A) (29-A) 30-0C @31 -0
(32 - B)
# UID : P1-C2-58-Q23
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Hints:p(x):x3—2x2+7x—6 36) a—b:Z,ab:3thena3—b3= .......... .
The sum of coefficient 1 —2 + 7 -6 =0 A) 8 (B) 27 (C) 26 (D) 6
By remainder theorem x — 1 is a factor 37) Ifa=b=cthena®+ b3+ 3 -3abc=........ .
x-1=0 @A a® @B 22 (©C3a DO
x=1 Hints: a = b = ¢ (Given) a3 + b3 + & - 3 abc
. 3 3 3
Based on Exercise 2.5 ca’+a +a -3aa @
“ 3a3-3a%=0
33) Ifa+b=7.ab=5thenad+ b= ... # .
38) Ifx+y+z=0thenx®+ )%+ Bis ... .
(A.) 138 ) B) 3832 (C)3831 (D) 238 @A) 0 B) xyz ©) 3x2 (D) 2xyz
Hints : a” + b* = (a + b)° - 3ab (a + b) 39) Ifa+b=5,ab==6then a3+ b3 = ......... .
= (M3 -306) (7
(A) 53 B) 35 (C -35 (D) - 53
= 343 - 105 .
3, 13 - 038 Hints:a+ b =5
@ T = . - (@ + b)?= (5)2
34) Ifa-b=28,ab =3 then a’ - b° = ......... . @ +2ab+ b = 25
(A) 584  (B) 548 (C) 845 (D) 854 soa>+26) + b* =25
Hints : a3 - b3 = (a - b)3 + 3ab (a - b) a’+ b2 =25-12
= (8)3 + 3(3) (8 oa?+ b? =13
=512 +9x 8 a+ b= @+Db (@ -ab+ b
=512 + 72 =) (13-6) (- a®+ b*=13)
a’- b3 =584 = (5) (V)
35) The value of 53 - 33 — 23 js ......... . =35
40) The value of (- 7)3 + (12)3 + (- 5)3 is ......... .
(A) 90 ®B) 9 (C) 100 D)o
. (A) 1260 (B) 1620 (C) 1206 (D) 6120
Hints:a+b+c=0B)+=3)+=2)=0
Hints: If a + b + ¢ = 0 then a3 + b3 + & = 3abc.
a+b+c=0then a3+ b3 + 3= 3 abc s . .
s =7 12 - 5° =3 (-7) (12) (-5
L B_B_23-305 3 @ - 7° + (12)° + (- 5) 7 (12) (-5
= (=21 (- 60)
=90 = 1260
Ans.: Ex. 25 (33-D) (34-A) (35-A) 36-C) (37-D) (38-C) (39-B) (40-A)
s 1 1 1
Very Short types questions S9 5 Ifx- Z = ZS then find the value of x + e
<> Answer the following questions in short : 6) The volume of a cuboid is 3x% — 27. Find its
1 ] dimension.
1) Ifx*+ —5 =79 then find the value of x - —. 3 3 3
. o 7) Find the value of (1) + (1) - (§)
2 3 6)
1 1 .
2) Ifx+ =3 then find the value of x% + —5. 8)  Find the factor of x* - 1 - 2a - @*.
. 9) If x + 1 is a factor of x3 + a then find the value of a.
3) Ifa+b+c= 2 andzab + bc + ca = 23 then find 10) f(x) = x* - 2x3 + 3x2 — ax — b is divided by x - 1,
the value of a* + b* + ¢*. the remainder is 6. Find the value of a + b.
1 1 1 1
4) If a3 +b3 +c¢3 = 0 then find the value of [ 11) x-2and x - 5 are factor of px? + 5x + r obtain
@+ b+ 03 the relation between p and r.
# UID : P1-C2-S8-Q33
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12)

1
For the polynomial f(x), f (—z) = 0. Which is

the factor of f(x) ? #

17
Ans.: (1) /77 (2) 322 (3) 35 (4) 27abc (5) =
5
®) 3, x+3,x-3(7 12
@B x-a-x+a+1) 9 110) -4
) p=rQa2 2x+1
Fill in the blanks S10
<>  Fill in the blanks :
1 1
1) x+ - =4thenx*+ —; = ...
X X
1
2) xX3- 3 =14thenx—- = = ...,
X X
2 2 2
3) Ifa+ b+ c=0 then a_+b_+c_ = e,
bc ac ab
4) (a+ba-b)@-ab+b>@®+ab+b?)=...
5) %+2:1thena3+b3: .........
a
2 4
6) If3x+ — =7then 9x*> - —5 = ........
X X
7)) IFx3-3x2+3x-7=(+ 1ax? + bx + ¢ then
a+b+c=.....
8) The factors of x* + 4 is .......... .
9 @+ -(x-p3-6y® -y =k thenk=....

10)

11)
12)

13)
14)

15)

16)

17)

18)

19)

20)

Ans. :

(2.3)° - 0.027
(2.3)% +0.69 + 0.09
@+ y3-@-y3=
If a2 + b2 + ¢ = 25 and ab + bc + ca = 3 then

The value of is .. .

If one of the factor of other x* + x2 — 20 is
X2 4 5 0S wevennne .
If x2 + x + 1 is a factor 3x3 + 8x2 + 8x + 3 + 5k

then the value of kis ......... .

If Bx - 1)7 = ax" + agx®

then ay + a; + a, + ...

+asX° + ..+ a X+ ag

If (x - 1) is a factor of f(x) but it is not a factor of

g(x) then (x — 1) is a factor of ......... .

@ fx) gx) (b) -f(x) + g

© f(x) - g @ [f) + gx)1gx)

The area of the rectangle is 25a% — 35a + 12. Then

its dimensions are ......... .

If3x=a+ b+ cthen (x - a? + (x - b3 +

x-03-3x-ax-bx-o =
(1) 194 (2) 2 3) 3 (4 a® - b® (5) 0 (6) 35
(748 (& +2x +2)(x® -2x+2) (9 8
(10) 2 (11) 2y(3x? + y?) (12) +16 (13) n odd

integer (14) 1 (15) x> - 4 (16) % (17) 128
(18) () f(x) gx) (19) (5a - 4)(5a - 3) (20) 0

Illustrations of Text book for practice S11

Ex.1:

Ex. 2

Find the degree of each of the polynomials
given below :

A x°-x*+3 (Ans. 5)
(i)2 — 2 - 3 + 298 (Ans. 8)
(iii) 2 (Ans. 0)

: Find the value of each of the following
polynomials at the indicated value of variables :

(i) px) =5x*-3x+7atx=1 (Ans. 9)
(i) q0) =3/ -4y+ V11, aty=2 (Ans. 16 + 11)

(ii)g() =4* + 53 - P +6atr=a
(Ans. 4a* + 5a3 - a? + 6)

# UID :

P1-C2-S9-Q12

Ex. 3

Ex. 4 :

Ex.5 :

Ex. 6 :

Ex. 7

: Check whether -2 and 2 are zeroes of the
polynomial x + 2.

(Ans. -2 is a zero or the polynomial
X + 2, but 2 is not)
Find a zero of the polynomial p(x) = 2x + 1.

(Ans. X = —l)
2

Verify whether 2 and 0 are zeroes of the
polynomial x? - 2x.(Ans. (p(2) =0 and p(0) = 0)
Divide p(x) by g(x), where p(x) = x + 3x*> -1 and g(x)
=1+ x. (Ans. Quotient : 3x — 2, Remainder : 1)

: Divide the polynomial 3x* — 4x® —3x -1 by x - 1.

(Ans. Quotient : 3x3 — x2 — x — 4, Remainder : -5)
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Ex. 8 : Find the remainder obtained on dividing

px)=x3+1by x + 1. # (Ans. 0)

Find the remainder when x* + x3 — 2x% + x + 1

is divided by x — 1. (Ans. 2)
Ex.10 : Check whether the polynomial

qt) = 48 + 42 — t - 1 is a multiple of 2¢ + 1.

(Ans. q(¢) is a multiple of 2¢ + 1 because

the remainder obtained is 0)

Ex. 9:

Ex.11 :Examine whether x + 2 is a factor of
x3 + 3x% + 5x + 6 and 2x + 4.

(Ans. Yes, x + 2 is a factor of

X3+ 3x%2 + 5x + 6 and 2x + 4)

Ex.12 :Find the value of k, if x — 1 is factor of

4x3 + 3x%2 - 4x + k. (Ans. k = -3)

:Factorise 6x% + 17x + 5 by splitting the middle
term, and by using the factor theorem.

(Ans. Bx + 1) (2x + 5)

:Factorise > — 5y + 6 by using the factor

(Ans. (y - 2) (y - 3))
:Factorise x3 — 23x2 + 142x — 120

(Ans. (x-1) (x-10) (x-12)

Find the following products using appropriate

identities :

i) (x+3) x+3) (Ans. x% + 6x + 9)

(i) (x - 3) (x + 5) (Ans. x? + 2x - 15)

:Evaluate 105 x 106 without multiplying

directly. (Ans. 11130)

Ex. 13

Ex. 14
theorem.
Ex. 15

Ex. 16

Ex. 17

Ex. 18 :Factorise :

(i) 49a? + 70ab + 25b* (Ans. (7a + 5b) (7a + 5b))

25 5, ) (E Zj (E _1)
(H)Tx _?[Ans. 2x+3 2x 3

Write (3a + 4b + 5¢)? in expanded form.
(Ans. 9a? + 16b? + 25¢2 + 24ab + 40bc + 30ac)
Expand (4a - 2b - 3¢)2.

(Ans. 16a? + 4b% + 9c? - 16ab + 12bc - 24ac)

: Factorise 4x? + % + 2% — 4xy — 2yz + 4xz.

Ex.19:
20:

. 21
(Ans.2x-y+2)%>= (2x-y+2) (2x-y + 2))

Ex. 22 : Write the following cubes in the expanded

from :
(i) Ba + 4b)3
(Ans. 27a® + 64b% + 108a%b + 144ab?)
(i) (5p - 3g)3
(Ans. 125p3 - 27q3 - 225p%q + 135 pq?)
Evaluate each of the following using suitable
identities :
(i) (104)3 (Ans. 1124864)
(ii) (999)3 (Ans. 997002999)
Factorise : 8x3 + 273 + 36x2y + 54x)?
(Ans. (2x + 3y) (2x + 3y) (2x + 3y))
Factorise : 8x3 + )3 + 2723 — 18xyz
(2x + y + 32) (4x% + y? + 922 - 2xy — 3yz — 6x2))

23:

Ex.

24

Ex. 25:
(Ans.

Questions from Module

Higher Order Thinking Skills Examples S13
4) If b =0 th that
1) If p(x) = x2 - 242 x + 1 then find ]9(2\/5) ) ) za * 2+ ¢ , eh prove tha
a b c
2) If x+y+2z=29andxy+ yz + zx = 26, E+E+E = 3 when a, b, c are not zero
then find x2 + y2 + Zz. together_
12 6 1 5) Prove that :
3) Factorise : 8p° + gpz + 55P * 1o5- @+b+03-a®-b>-=3@+b)b+c+a
Answers
1) 2
2) 29
1 1 1
2p+=||2p+=||2p + =
3 (2eg)(2p+)(2w o).
# UID : P1-C2-S11-Q8
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Practice S14
1.  Fillin the blanks by selecting proper option from | 3.  Say whether the following statement is true or
the given alternatives (Each has 1 mark.) (5) false. (Each has 1 mark) (5)
o e 2 . .
1) The CO;fflClel’lt of x* in the polynomial 1 PO = B+ bx® 4 cx+d where @ # 0.1 a + b
p(x)=5x2+xis --------- . # +c+d =0 then x + 1 is a factor of p(x).
T 2)  p(x) = 3x — 2 has two zeroes.
A 1 (B) 0 (O (D) . 5 .
2 3) The polynomial p() = 43 + 4% — ¢ -1 is a
2)  If px) = 5x3 - 2x? + 3x - 2, then p(1) = ......... multiple of 27 + 1.
(A 2 (B) 4 © 8 (D) —4 4) x + 2 is not a factor of x> + 3x% + 5x + 6.
3) M pi = ar + be® + cx + d, where a;f 0 and 5) The polynomial with degree n has at most
a+ ¢ = b + d then common factor of p(x) is ........ .
W G-DB x+1 © &-2) D) x+2) ¥+ 1 zeroes.
. 4.  Answer the following questions. (Each 1 mark) (5)
4)  The zero of p(x) = \3x - 3 iS .ueueee . ) Hp®=2+t+22 -3 then find p(l).
A) -3 B) +4/3 (C) 3 (D) -3 2)  Find the reminder when x> + ax? + 6x — a is
5) x-lisafactorof p(x) =x?+x+kthenk=..... divided by x _za.
ise : 12x= — 1.
A) 2 ®) 2 ©) 3 D) -3 3) Fac(tlor;se 1 X f?x +
i 106.
2. Fill in the blanks (Each has 1 mark) (5) 4 Find the value of 105 x 106
5)  Match the following :
1) Ifa+b+c=0thenad+ b3 +3=..... .
5 Part - 1 Part - 11
2) (x - J/) I . , (i) p(JC) — x5 _ x4 + 3 has degree () 8
3)  The degree of p(x) = 5x° + 4x” + 7x is ........ . ()| pw =2-12-PB+28has |b)| 0
4) Ifpx)=x-1 (x+1) then p2) = .......... degree © 5
5) When p(JC) = x3 + 1 is divided by x + 1, the (lll) The degree of p(x) =2is (d) 4
remainder is .......... .
Answers
1. 1-CO@2-B)@B3-B@4-B) bG-A
2. (1) 3abc (2) x*~3x>y +3xp°-1y* (3)3 @ 3 (5) 0
3. (1) True (2) False (3) True (4) False (5) False
4, (1) 4 @) 2a® +5a (3) (4x—1) Bx - 1) (4) 11130 (5) (i — c) (ii — a) (iii — b)
# UID : P1-C2-S14-Q1.1
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