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POLYNOMIALS

o INTRODUCTION

. In earlier classes, we have studied algebraic expression and their operations (i.e., addition, subtraction, multiplication
and division) and some algebraic identities used in factorization (i.e. (x +y)* = x* +y* + 2xy, x* - vt =(x-y)ix+y) etc)
. But in this chapter, we will study about the polynomial of one variable and their classification.

. Here, we also study about zeroes of polynomials, remainder and factor theorem and their use in factorization of a
polynomial, along with some more algebraic identities.

o POLYNOMIALS IN ONE VARIABLE AND THEIR CLASSIFICATIONS

Earlier, we have studied about two types of symbols, viz. variables and constants. Variables usually denoted by the letters x, y,
z etc, can take various numerical values, i.e., the value of a variable can keep changing. On the other hand, constants generally
denoted by the letters g, b, c etc., have a fixed numerical value throughout a particular solution.

e.d.,-4, 3, = etc., are all constants.

11 Algebraic Expression

A combination of constants and variable, connected by the four fundamental arithmetical operations +, -, x and + is called an
algebraic expression.

e.g.,

(i) 6x%-5y%+2xy is an algebraic expression, where x and y are variables.

(i) 6x° B +3x is an algebraic expression, where x and y are variables.
Y

1.2 Polynomial
£n algebraic expression in which the variables involved, have only non-negative integral power, is called a polynomial.

1.3 Polynomial in One Variable

An algebraic expressions involving single variable, which have only whole numbers (or non-negative integers) as the exponent of
the variable, are called polynomials in one variable. If the variable in a polynomial s x, then we denote the polynomial by p(x) or

g(x) or r(x) etc.

A polynomial in variable x is an algebraic expression of the form

plx) = a,x" +a, x" +a, ox" 4. +a,x? +ax +a,

Where a, a,, a,,...,a, an are constants and a # 0.
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e.q.,
() plx)=3x®+ 22 - 75,5052 polynomial in the variable x (one variable).

(i) qly)=5y% + 3y isa polynomial in the variable y (one variable).
Example 1: Which of the following are polynomials? Justify your answer,

() x*+3x"+2 (i) J;TH“’Q (i) Ml Sl T

Solution: (i) Given expressionisa ,*, 3,7, 9
Here, we see that a variable has al( positive integer powers,
Hence, it is a polynomial.

(i) Given expression is N Ax+20rx"? 4542,
Here, we see that a variable x has not all integer powers, i.e., x*7 is not of integral power.
Hence, it is not a polynomial,
x* + x4 3x
x
Here, we see that 3 variable has all positive integer powers, Hence, it is a polynomial.

(iii)  Given expression is +20rx*+x% 45,

Example 2: Which of the following expressions are polynomials in one or more variable(s)? State reasons for your ans
(0 3x?-5¢ (i) 5y% + 8x

vier,

(i) r+3y . (iv) xPex?,l1
X

Solution : (i) Given, expression is 3x? - 5

Here, expression is in one variable and all powers of 2 variable are integers.
Hence, it is a one variable polynomial.

(i) Given, expression is 5y% + 8x

Here, expression is in two variable and all powers of variables are non-negative integers,
Hence, it is a two variable polynomial.

(i) Given, expression is Jt +3y ort'? + 3y all powers of variables are not non-negative integers. Hence, it is n
polynomial |

(iv)  Given, expression is x* + x2 il x>+ x% 4 x7)
X
Here, expression is in one varjable and all powers of a variable are not non-negative integers.
Hence, it is not a polynomial.
1.4  Term and Coefficient of a Polynomial

The part of a polynomial separated by ‘+’; or ‘' sign is called a term of the polynomial. Each term of a polynomial has a coefﬁl.!
which is the constant associated with that term. :

e.g.,
() Inpolynomial x?-4x+7, the expression x%,4x and 7 are called terms of the polynomial and here coefficient of ¥ :
coefficient of x is - 4 and coefficient of X", i.e., constant term, is 7. :

(i) The polynomial 4x* +3x%—-7x+5 has four terms, namely, 4x*,3x%7x and 5 and the coefficients of are 4, 3, -7 an
respectively.

VoL e ¥y +v* polynomial because the power of polynomial are not whole,
X

. 1°
Example 3: Find the coefficient of % in (3x +x’)[x+ ;J,

: 1
Solution: We have (3x + X‘J( X+ ;J-

1 4 3 1 :
=3xxx+3xx=+x uax+x b =3x%+3+x e x? = x* 4 4x2 43
X

So, the coefficient of x? is 4.
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15 Degree of a Polynomial
Highest power of the variable in a polynomial is known as the degree of that polynomial.

() Degreeofa polynomial in One Variable: For a polynomial in one variable, the highest power of the variable is called the
' degree of a polynomial.

examples: (i) 2x —6x% + 4x + 11s a polynomial in x of degree 4. [Since, the highest power of x is 4]
()] %+ %x ~5x? +%x3 +x” is a polynomial in x of degree 5. [Since, the highest power of x is 5]
(i) 6x ++/3 is a polynomial in x of degree 1. [Since, the highest power of x is 1]

@ Degree of a Polynomial in Two or More Variables: For a polynomial in more than one variable, the sum of the powers of the
variables in each term is taken up and the highest sum so obtained is called the degree of a polynomial.

e.g., () 7x% -5x%y? + 3xy + 6y + 8 is a polynomial in x and y of degree 4. [since, the highest sum of powers of x and y is 2+2,
i.e., 4]

(i)  4x?y®-5xv®+7-+2xis a polynomial in x and y of degree 5. [since, the highest sum of powers of x and v is 2+3,
i.e., 5]

- The degree of a non-zero constant polynomial is zero.
= The degree of a zero polynomial is not defined.

Example 4: Write the degree of the following polynomials.

() 7x%+2x+5 (i) 8xy®-4y+6
(i) 7n’m+4m (iv) 2z+5
v 4

The highest power of the variable in a polynomial, is the degree of the polynomial.
Solution: () We have, 7x?+2x+5
Here, the highest power of x is 2, so its degree is 2.
(i) We have, 8xy? -4y +6
Here, sum of the powers of variable in the first term is 1+2, i.e., 3, which is the highest, so its degree is 3.
(i) We have, 7n’m+4m

Here, polynomial is in terms of m and n, so sum of powers of m and n in first term is 2+1, i.e., 3, which is the
highest.

Hence, the degree of polynomial is 3.
(iv) We have, 2z+5

Here, the highest power of z is 1, so its degree is 1.
(v) We have, 4i.e, x°

Here, the highest power of x is 0, so its degree is 0.

.6 Classifications of Polynomials
Ne can categorize polynomial according to their characteristics, which are described below:

1) Onthe Basis of Number of Terms
On the basic of number of terms, the palynomials can be classified as:
() Monomial: A polynomial containing one non-zero terms, is called a monomial (‘mono’ means ‘one’)

4

Example:5x,7,3x”,-7x* and u’ are all monomials.

(i)  Binomial: A polynomial containing two non-zero terms, is called a binomial (‘bl’ means ‘two’).

Example:(5+7x), (7x’y+3y), y* +1 and z*' -2z* are binomials.
(iii) Trinomial: A polynomial containing three non-zero terms, is called a trinomlal (‘tri’ means ‘three’).

Example: (8 +3x + x?), (7 +5xy+6xy?) and (V2 +x” - x) are trinomials.
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(2  Onthe Basis of Degree of Varlables . &
On the basis of degree of variable, the polynomlals can be classified as:

©

(i)

(iii)

(iv)

)

(vi)

(vii)

Constant Polynomial: A polynomlial of degree zero, is called constant polynomial,
or

A polynomial containing only constant term, Is called a constant polynomial,

e.g., 3,-7and 7 are constant polynomials.

q
Linear Polynomial: A polynomial of degree 1, Is called a linear polynomial.
e.g.,
(@) 2x+5is a linear polynomial in x.
(b) 7y-9isa linear polynomial in v.
(©) 5z+7is alinear polynomial in .

Thus, we observe that a linear polynomial in x will have atmost two terms. So standard form

of a
x will be ax + b, where a, b are constants and a # 0 similarly,

linear pq
ay + b is a linear polynomial i y, g lynomh“n
Quadratic Polynomial: A polynomial of degree 2, Is called a quadratic polynomial.

e.q.,
(@) 3x?+7x+9is a quadratic polynomial in x.
(b) 5y* -6y -3 is a quadratic polynomial in Y.

Thus, we observe that a quadratic polynomial in x will have atmost 3 terms. S0, a quadratic polynomia| inx 5 of th
formax? + bx + ¢, where q, b, c are constants and q = 0.

Similarly, quadratic polynomial in y will be of the form ay? + by +c, provided a2 Q and a, b, c are constants,
Cubic Polynomial: A polynomial of degree 3, is called a cubic polynomial.
e.g.,

(@ 7x®-5x?+3x-9is a cubic polynomial in x.

(b) 6y®+7y% -5y +1is a cubic polynomial in y.

Thus, we observe that a cubic polynomial in x will have atmost 4 terms. S0, a cubic polynomial in x is of the m
ax® + bx? + & +d, where a, b, ¢, d are constants and a2 0.

Similarly, cubic polynomial in y will be of the form ay® +by? +cy+d, where g, b, ¢, d are constants and a # 0,

Biquadratic Polynomial: A polynomial of degree 4, is called a biquadratic polynomial.
e.g., 5x* —~7x% +8x? -12x-10 isa biquadratic polynomial in x.

A biquadratic polynomial in x is of the form ax® + bx? + ex2 +dx +e, where g, b, c, d, e are constants and a # 0.
n™ Degree Polynomial; A polynomial of degree n in x is an expression of the form a,.q, ,

Where, a,,q, ,....,0,,0,,a, are constants and a,=0. Here, a,x",a

L=, a, ox"%,....a,x% a;x,a, are known as th

terms of the polynomial p(x) 0n+Qp 1,0, .2,---,0,0y,0y are known as their coefficients. :
. i jch i

Zero Polynomial: If a;=q, =a,=..=q, =0 (all constants are zero), then we get the zero polynomial, W,'L‘ 7
denoted by 0. If p(x)=0, then it is called the zero polynomial. But the degree of zero polynomial is not defined, Pﬁ
can be written as :

p(x)=0=0,x=0,,3=0'x’=0___.

Example 5: Identify the following types of polynomials on the basis of terms.

() ay+3y’

Hint: The number of terms of polynomial are 1, 2 and 3, then the corres

trinomial.
Solution:

(i) 3x  (iii) 5t'+6t+2

_ ial ¥
ponding polynomials are called monomial, bino

(i)  We have 4y +3y°
Here, number of terms of in given polynomial is 2. Hence, it is a binomial.
(i)  We have 3x. Here, number of terms of in given polynomial is 1. Here, it is a monomial.
(iii)y We have 5t3 + 6t + 2. Here, number of terms in given polynomial is 3. Here, It is a trinomial.
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;;;mple 6: Identify the following types of polynomials, on the basis of degree.
0 245 (i) 24z @iy a4
\f the degree of polynomials are 1, 2 and 3, then the corresponding polynomials are called linear, quadratic and cubic.
solution: () Wehave,3x* 4 5
Here, degree of polynomial is 2. Hence, it Is a quadratic polynomial,
()  Wehave, 274 dz4]
Here, degree of polynomial z* + 4z + 1 Is 3. Hence, It is a cubic polynomial.
(i)  We have, 4t
Here, degree of polynomial 4t is 1. Hence, it is a linear polynomial.

o ZEROES OF A POLYNOMIAL

21 Value of a Polynomial

The value of a polynomial obtained on putting a particular value of the variable is called the value of a polynomial. The value of a
polynomial p(x) at x =a (say) is denoted by p(a).

e.g., Letplx) = 5x° -2x% +3x -2

atx=1, p(1)=5(1)'-2(1) +3(1)-2 =5-2+3-2-8-4=-4
So, 4 is the value of given polynomial p(x) at x = 1.

Example 1: Find the value of each of the following polynomials at the indicated value of variables.
0 qw= ' -4u+J1laty=2,
) PO=4°+5C-t*+6at t=a
Solution : (i) We have, q(y) =3y* -4y +11
On Putting v =2 in q(y), we get
q(2) =3(2° -4(2)+ V11
=3x8-8+11
=24-8+V11 =16+11
Which is the required value of g(y) at y = 2.
(i)  Wehave, p(t)=4t* +5t3 -t? +6
On putting t = ain p(t), we get
pla) = 4(a)* +5(a)® - (@)* +6 =4a* +5a° -a® +6
Which is the required value of p(f) att = a.

2.2 Zero of a Polynomial

Zero of a polynomial p(x) is 2 number «, Such that p(c)=0.

Zero of a polynomial is also called the root of polynomial equation p(x) = 0.
e.g., Let p(x) =5x+7

T, R L 7
Aty =" — =5 = = -
5'P[‘ 5) 5[5]+7 7+7=0

Hence, x = —-Z- is zero (or root) of p(x).
J

Example 2: Find the zero of a polynomial 2x + 4.
Solution  Given polynomial is p(x) = 2x + 4.
On Putting p(x) =0, we get 2x + 4 =0
4
= 2x = 4 HX = ""2‘ = -2

Hence, x = -2 is the zero of the polynomlal 2x + 4.
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- . ) \
Not: If a polynomial in one yar;
() Method to Check Whether the given Value is a Zero of a Polynomial or y ariable ) \

. H . ay x) ]s .
tousand avalue of variable x = ¢ (say) Is also given, then to check that given value of x is a zero of gjyep, Polynomiy, o?]m
we use the following steps: '
Step | : First, consider the given polynomial say p(x).

Step ll: Put x = cin given polynomial p(x) and find the value of p(c).

Step I 1f p(c) = 0. then x = c will be a zero of given polynomial and if p(c) = 0, then x = c will not be 3 2810 of gjyen, POl
I
Example 3; Verify that whether -2 and -3 are zeroes of the polynomial x*- x - 6. 4
Solution: Let given polynomial be p(x) = x* - x - 6 (1)

On Putting x = -2 in Eq. (i), we get pl-2) = (-2 = (-2)-6=4+2-6=0

Again, on putting x = 3 in Ea (i), we get p(3)=(3)*-(3)-6=9-3-6=0
Here, p(-2) =0 and p(3) = 0.
So,x=-2andx=3

are zeroes of the given polynomial.

Example 4:1f x :—32~ is & zero of the polynomial 2x? + ko - 12, find the value of k.

Solution: Let p(x) = 2x% 4 kx - 12

Since, .\:% is a zero of the polynomial.

—

3] 3)'“'. 3) 9 3k 3k 24-9
: —-1=0 2| = k| = -1 =0 —_— —_—— = —_—
3 P[2‘ = (2 + (2 2 :2+2 12=0> > 2

=3k=15 k=5
Hence, the value of k is 5.

Example 5:1f x =3 and x = 0 are zeroes of the polynomial 2x*-8x? +ax + b, then find the value of a and b. Consider the given §
polynomial as p(x). If x=3and x = 0 are the zeroes of the polyno

mial p(x). these values will satisfy p(x), i.e., p(3)=0 and p(0) =0.
Solution: Let p(x) = 2¢" - Bx™+ ax + b

Since, x =3 is a zero of the polynomial.
~ p@3)=0

32(3)3-8(3)2+ax3+b=0:>2x27—8x9+30+b=0
=54-7243a+b=0=-18+3a+b=0

On putting b = 0 In Eq. (i), we get _
3a+0=18 = 3a=18

=3a+b=18 ()

Also, x =0 is a zero of the polynomial.

~p(0)=0
= 2(0)* -8(0f* +ax0+b=0=0-0404b=0
=b=0 (i) “

18
. e
s

Hence,a=6and b=0.

 Important Points on Zemesofa;nlynomlal e T
Q- Zero may be azero of a polynomial.

"« Every tinéarr’polyrjbh:lfaf‘l';t,_\'la&f.bh_e”aﬁd only one zero.
~+ Anonzero constant polynomial has no zero,
& . Every real nu}hber,visf?n'fi:e@ﬁf;t.}'\g‘zerd polynomial.
~+ A polynomial car wl‘e;.m&ef_théhfdv_i_effgg;g; o

e R ek L P ST
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o FACTORISATION OF THE POLYNOMIALS

31 Factor Theorem
Let V) be polynomial of degree nand a be any real number.
@ 1A =0, then (x - a) is a factor f(x).
b 1t (x-a)is afactor of f(x), then f(a) = 0.
This theorem can be proved in the following ways
proof
()  Given, f(a)=0

Now, suppose that f(x) is divided by (x - a), then quotient is g(x). By remainder theorem, when f(x) is divided by (x - a),
then remainder is f(a).

S f(x) = (v —a) a(x)+ fla)

= f(x) = (x=-a)g(x) [ fla) =0, given)
So, (x = 1) is a factor of f(x).
(i) Let (x-<) be a factor of f(x).
On dividing f(x) by (x - a), let g(x) be the quotient.
S f(x) = (x - a).g(x)
On Putting x = a, we get
fla) =(a-a).gla) = 0.g(a) = f(a)=0
Thus, if (x - a) is factor of f(x), then f(a) = 0.

Q » If (x + a) is a factor of f(x), then f(-a) = 0.

= If (ax - b) is a factor of f(x), then f(%) =0
* If (x-a)(x-b) is a factor of f(x), then f(a) = 0 and f(b) = 0.

3.2 Different Types of Problems Based on Factor Theorem

Sometimes a polynomial having unknown value and one of its factor are given to us and we have to find the value of that unknown.
Also, sometimes a linear polynomial is given to us and we have to check (verify) whether it is a factor of given polynomial f(x) of
degree more than 1 or not. For solving these types of problems, some types are given below.

(1)  Type I: Suppose a polynomial of degree more than 1, have an unknown constant and one of its factor is given. Then, firstly
consider the given polynomial as f(x) and put the given factor equal to zero, say x = a. further, we put the value of x = a in
given polynomial such that f(a) =0. And finally we simplify it to get the result.

Example 1: Find the value of p, if (2x-1) is a factor of 2’ + px*+ 1x + p + 3.
Solution: Let g{x) = 2x” + px? + 11x + p+3 be the given polynomial. If q(x) is exactly divisible 2x -1, then (2x-1) is a factor of q(x)

L2x-1=0 QXI=%
On putting x = 3 in g(x) we get

3 2
e (3] ol ederen

:21-;—+px%+-1§1+p43=0

_1.4.P,+}l+p43___0 ___>1~0p+22+4p+12=

0
4 4 2 4

=5p+35=0= 5p=-35= p=-7
Thus, the given polynomial is divisible by 2x -1, if p=-7.
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Since. (v & 2) and (v » 1) are the Tactors of f(n).

5

e DA D= 0 o (-2 e -2 - 2-Den=0 -"“”""‘3("”2'2"'(‘”'"’0
S-::-Jn\ansﬂ and - ‘aJo'.‘mon-:n

rdman. g (1)

ad Dmoamn D ~(

On muitiplying £q. (i) by 2 and then subtracting Eq. (1) from Eq. (i), we get am + 2 -

On putting = = 0 in Eq. (D.wegetam+0=-4.am=-
Hente, m=landn=Q

TYPe 1 1 potynomial of degree more than one, says p(x) and a linear polynomial, say q(x) are
wverify) that

) Are given tg g they
@) = 018 a tactor of p(\) or not, we firstly put g(x) = 0 and find the value of variable ta
Fa

x [i.e. zerg of a0 O
TERET, 07 putting this value of vaniable in p(x), if we get zero, then ax) is a factor of p(x), otherwise not. -
Example & Using factor theanem, show that (x + 1) is a factor of x™ + 1.
Solution: Let p(x) =+™ « 132n4d
On

(4m;n)=-45(~4}:n {
=0

y

Qx) = x+1

PRUNg o) =0, we get x +1=0 = x = -]
O pUttng v =-Tinp(x), we get pi-1)=(-1)° +1=-1+1=0
Hence, by factor theorem, (x + 1) is a factor of x + 1.

33 Factorisationof 3 Quadratic Polynomial

Quadragic polynomial of the

type o’ + by + ¢, where g, b, ¢ are constants and a # 0, can be factored b
splinting the

y different Methods
middie term and by factor theorem, both of these are discussed ahead.
) BySplittingthe M

idcle Term: Let factors of the quadratic polynomial ax’ + bx + ¢ be (px + ) and (rx +s).
Then, ax’ +bx ¢ =

‘Px - giix + 5) = prx® + (ps +qr)x + gs

On comparing the coefficients of X, x and constant terms from both sides, we get a=pr,b=ps+qrandc =qs
Here, b is the sum of two numbers ps and gr, whose product is (ps)(qr) =(pr)(gs) = ac.

Thus, o factors o’ - bx — ¢, wirite b as the sum of two numbers, whose pro

duct is ac.
Q Tofactorize ox” «bx ~c and ax® - bx -, write b as the difference of two numbers whose product is (—a{:‘);,ll

s i e

VRN B L SR

e G o —

Example 5: Factorising 27 + 7x + 3
Solution: CGiven polynomial is 2% + 7x + 3,

On comparing with axd + bx + c,we geta=2,b=T and ¢ = 3,
Now, acc=2x3=6

S0, all possible pairs of factors of 6 are 1 and 6,2and 3,
Clearly, pair1and 6 gives 1+ 6=7=p

220 +Txe3=2x" +(1+6)x+3

=2x% o x 4bx+3 = x(2x * 1)+ 222+ 1) = (2x +1)(x + 3)
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[
) By Using Factor Theorem: Write the given polynomial p(x) = ax? + bx + ¢ in the form
@ _

plx) = a(.\‘z + % X+ %) = ag(x) (i)

—

C

s b
) x) = X" +—X+—
where, a(x) e

i.e., Firstly make the coefficient of x? equal to one if it is not one.
find all the possible factors of constant term (EJ of g(x). Using trial method, find the factors at which g(x) = 0 say,
a

« = a and x = p. Further, write g(x) as the product of factors, then g(x) = (x - a) (x -p) and put this value of g(x) in Eg. (i) to
get required factors of p(x). .
gxample 6: Factorise x* = 5x + 6 by using factor theorem.
solution: Let given polynomial be f(x) = x'=5x+6.
Here, coefficient of X’ is 1, so we do not need to write it in the form of g(x).
Now, constant term is 6 and all factors of 6 are £1,£2,+3 and +6.
Atx=2 f(2)=2°-5x2+6 =4-10+6=10-10=0
Atx=3, f(3)=3*-5x3+6 =9-15+6=15-15=0
Hence, (x - 2) and (x - 3) are the factors of given quadratic polynomial.

3.4 Factorisation of a Cubic Polynomial

To factorise a cubic polynomial, we use the following steps:
Step l: Write the given cubic polynomial

pix) = ax® + bx? + ex+d in the form

p(x)=a(x3+gx2+£+g)=ag(x) ()
a a a
where, g(x) = x* G B 0 o

a a a a

i.e., first make the coefficient of x* equal to one if it is not one and then find the constant term.

Stepll:  Find all the possible factors of constant term (ﬂ] of g(x).
Steplll:  Check at which factor of constant term, p(x) is z(:aro by using trial method and get one factor of p(x), (i.e,, x-a)-
StepIV:  Write p(x) as the product of this factor and a quadratic polynomial,
i.e., p(x)=(x —a)lax® +byx +¢,)
StepV:  Apply splitting the middle term method or factor theorem in quadratic polynomial to get ather two factors. Thus, we
get all the three factors of given cubic polynomial.
Example 7: Using factor theorem, factorise x* —6x2 +3x +10.
Solution Let p(x) = x° -6x%+3x+10
Here, constant term=10 and coefficient of x’ is one.
All possible factors of 10 are +1,+2,+5 and +10.
Atx = -1, p(-1) = (-1)* —=6(=1)* + 3(-1) + 10
=-1-6-3+10=0
So, (x + 1) is a factor of p(x).
On dividing p(x) by (x + 1), we get
Quotient = x? -7x +10
S0, plx) = (x +1)(x* -7x +10)
By splitting the middle term, we get
p(x) = (x + 1){x* = (5+ 2)(x) + 10} [+2+5=7and 2x5=10]
=(x +1){x% -5x - 2x + 10}
= (x + 1) {x(x - 5) = 2(x - 5)} =(x+1(x=-2)x-9)
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Example 8: Factorise 2x® - 5x? —19x +42.

Solution: Let p(x)=2x*-5x?-19x +42 _ .
Here, we see that coefficient of x* is not one, so firstly we make the coefficient of x” is one.

i.e., p(x)= 2(x3 -%xz —§x+i2gJ = 2g(x) ()

where g(x) = x* —%xz - %x +21 . Here, constant term is 21 and its all possible factors are +1,43 47 191

_ _irnd| Dang 19 =1_§_9+21=_12+22:10¢0
At x=1g(1)=(1) —E(l) —-5(1)+21 2 o

So, (x~1) is not a factor of g(x).

- _(ad_9, o2 19 _97-2,9.% 0120
At x =-3,g(-3) =(-3) —5 (B -3+ 2l Bl Rty o

S0, (x + 3) is a factor of g(x). On dividing g(x) by (x + 3), we get Quotient =[x2 - %x + 7)

wglx) = (x+3)(x2-%x+7)

2
From Eq. (i), plx) = 2(x+3)[w]

2

=(x+3)(2x" -11x+14) = (x +3)(2x* - 4x ~Tx + 14) = (x + 3)[2x(x - 2) - Tx - 2)] = (x + 3)(x -2)(2x-7)
Example 9: If p(x) = x’ - 4x*+ x + 6, then show that p(3) = 0 and hence factorise p(x).
Solution: Given, p(x) = x’= 4%+ x + 6

Put x=31in Eq. (i), we get p(3) = (3)- 4(3)*+ 3+ 6=27-36+9=0
Since, p(3) =0, therefore x - 3 is a factor p(x).

p(x) = (x - 3)(x'~x=2) = (x-3) (- 2x + x - 2) [+-2+1=-land-2x1= -2
=(x—3)[x(x—2)+1(x—2)] =(x=-3)(x+1)(x+2) Hence proved.

o ALGEBRAIC IDENTITIES

An identity is an equality, which is true for all value of its variable in the equality, i.e. an identity Is a universal truth. Some usefil
algebraic identities are given below:

(M) (x+yf=x+2xp+y?
@) (x - y)2 =i 2xy + yz

@) X -y =lx-pc+y)

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

(5) (x+y+z)2=x2+y2+z2+2.\'y+2;-z+2zx=Zx2+22xy

6)  (x+yP =x>+y* +3xy (x+y) = x>+ p* + 3x% +3xy?

M x-wP=x*-y’ - 3xplx - p) =x* - p® - 3x%y + 3t

@) -y =x-p)F +xy+yP) = (x - y)l(x - v) + 3xy)

©  xP+y’ = (x+ 0t -xy+y) = (x4 y)llx +)? - 3xy)

(10) APzt - 3xyz = (x+y+2)(x?+y? +2° - xy - yz - 2x) =(x+y+2)[(x +y+2) —xy + vz + zx)]

if (.vc+y~|~z)=0thenxa+y3+z3 = 3xyz

1 2
1) xP4yie-xy-yzoax =~2—E(x-v12+(y—zlz+(z~x)*]

9 The'-rig'?‘\t' haﬁ& SIde e*ﬁieﬁsioﬁ ts ;i‘ll'ed ‘th_e expanded form of the left hand side expression.
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g1 Problems Dased on Algebralc Identitles

We can us¢ these ldentities to solve many problems, such as to factorize the algebrale expression, to find product without
t v

ultiplying directly and to evaluate the value of number having exponent,
m

2

. ¢ Y
prample 1: Using apprapriate Identity, factorlzo 4 * X
9 ? ¢
o \," r 7 U i U ' U L ’ o

solutlon:  4x” - X (2x)* - (.’i) 4.[“. -"-‘J[Zx | ”] [va® =h" wAa - b)a v b))

pxample 2: Evaluate without multiplying directly (105 » 106)

solutlon: Firstly, write 105 a5 100 + 5 and 106 as 100 + 6.
105106 = (1004 5)x (100 £ 6) ~ (100)" + (51 6)100 + (5 6)
= 10000+ T1< 100+ 30 = 10000 + 1100 + 30 - 11130

[ (x +a)(x 4 b) = x? +(a + b)x + ab)

L. -1
example 3: Expand (x wia .jzl .

|
solution: (X‘Ekﬂgﬁ]

2 .
e (x)? '[;;zly) '[ll,] 'OZX( ‘%V]*Z(NLVJ(l"J"Z[l”](x) [“(a+b+e) =a”+b* +c? + 2ab + 2bc + 2ca)
A ’_ K 3

2"\
RN DT vz 2zx
2 2 ¢
= X o b 2T = XY ~ e
4y 9 4 3 3

Example 4: Evaluate (104)" by using suitable identity.
Solution: Given number without power is 104. Since, It is greater than 100, so it can be written as 100 + 4,
S (104) = (1004 4)°

On comparing (100 + 4)" with (x + )", we get x =100 and y = 4.
By using the algebraic identity

(x+ v = x" 4 y? 4 3xuix + y), we get
(104)” = (100 + 4)" = (100)* + (4)* + 3(100)(4)(100 + 4)
= 1000000 64 + 1200(104) = 1000000 + 64 4 124800 = 1124864

While finding the squares, cubes, If given number Is greater than 10 or 100 or 1000 or 10000, then we write It as 10+a or
100 + @ or 1000 + a or 10000 + a and If given number is less than 10 or 100 or 1000 or 10000, then we write it as 10 - a or
100 - a or 1000 - a or 10000 - a to make calculation easy, where a is any number.

Example 5: Factorize 25x* 1 dy? 1 9z* - 20xy - 12yz-+ 302 by using suitable identity.
Solutlon:  We have 25x7 + 4y? + 92* - 20xy - 12yz + 302x

We can rewrite the given expression as

(5x) + (29)% 4 (32)? -~ 2x5xx2y ~2x2yx3z+2x3zx5x

= (5x)% 4 (-2p) + (32)% + 2(5x)(-2y) +2(-2y)(32) + 2(32)(5x)

= (5x ~ 2y + 3z)* [va®+b% 4 ¢+ 2ab+2bc + 2ca = (a+b+c)?)

3
Example 6; Factorize X - 64 - 3x% + 24x by using sultable Identity.

Solution:  We have, ’_;— ~64 - 3x? + 24x
5
X £}
We can rewrite the glven expression as (E] ~(4) ~3x(x-8)

a )
(%]1 - (a)* -(ix%xfl[-;— 4] [-3 ~-4) [ a’ ~b" - 3abla - b) = (a-b)’)

()Gl
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Example 7: Simplify (x+ y)* - (x — 3= 6y(x +y)(x-v).

Solution:

(x+9) = (x -y - 6ulx +v)(x - y)

= (o= ) 30+ p)x - )l + ) (x - )]
=Ix+y-(x-yP  [ra®-b*-3abla=b) = (a-b)]
=2y) = 8v?

1
Example 8: If x? . ~1—2=7, find the value of x° +_1§, using only positive value of x+—,
X X

X
Solution: Given, x2 4 —15- =7=x4 i_! +2=7+2 [Adding both side by 2]
X X
= (x + lj =(3)2
X
. . 1 .
Taking posiive square root, we get X+ 3 ()

3
Now, cubing both sides, we get x3 +[l] +3xxl[x+;lc-J =(3?
X X

=x3 +i3+3(3) =27 = x3 +—13-= 21[from Eq. ()]
x x

Example 9:1fq + p + c=9andab + be + ¢q = 40, then find the value of a? + p2+¢?
Solution: Given that,a + b + ¢ =9

On squaring both sides, we get (a + b + o) =(g)*
=a’+b% 42 +2ab + 2bc + 2ca = 81
= a®+ b2 42 +2(ab+bc+ca) =81
On putting ab + be + cq = 40, we get
a®+b%+c? 42540 = 8]
~af+b? 42 =81-80=1
Example 10: Find the following product by using suitable identity.
(3x -5y -4)(9x2 + 25,2 +15xy+12x—20y;16)
Solution  (3x-5y-4)9x2. 25y +15xy +12x - 20y + 16)
= [Bx + (-By) + (-4)[(3x)% + (-5y)? + ()2 ~(3x)(-5y) ~(-5)(-4) - (-4)(3))
=B+ (-59)° +(<4) ~3xBxx (~5y)x(-4) [-a®+b+c* - 3abe =

(@+b+c) (a2 +p2 +c? ~ab - be -cal]
=27x* -125y% 64 -180

5.2 Problems Based on Geometrical Figure

5

: il
of an area and volume of Some geometrical figure (square, cube etc.,) in polynom? -

For this, firstly we determine all the factors of the given
Example 11: Give possible expression for the length an
Solution  Given, area of rectangle = 4a” + 44 - 3

=4a% +6a-2a-3 [by slitting the middle term )|

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

Hence, possible expression for length/breadth = (2a-1) and possip|
Example 12: What are the possible expressions for the dimensions a Cuboid,
Solution - Volume = 36kx?y - 21kxy? + 3ky®

= 3ky(12x* - Txy + y?] = 3kyl12x? — dxy - 3xy + 7

= 3ky[4x(3x ~y) - y(3x - y)] = Bky(4x ~ v)(3x - y)

Hence, possible expression for length / breadth / height =3ky, possible ox
and pc;ssible expression for height / length / breadth =3x - ,

polynomial and further consider

s
any of the factor as any of the dlmeﬂs',”; .
d breadth of the rectangle whos

€ area is given by 4a’ + 4a- 3.

€ expression for breadth / length= (20 +3)
3
whose volume s 36kx?y - 21kocy? +13ky"?

fing
: th =475
Pression for breadth / height / leng™ = .




&)

(@)
©)
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®)
©)
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A combination of constants and variables, connected four fundamental arithmetical operations '+, '~, and *+' Is
called an algebraic expression. Example: 6x’ - Sy’+ 2xy

An algebraic expression which have only whole numbers as the exponent of one variable is called polynomial in
one variable. Example: 3x’+ 2’ - 7x + § etc.

The part of a polynomial separated from each other by '+' or - sign is called a term and each term of a polynomial
has a coefficient.

Highest power of the variable in a polynomial, is known as degree of that polynomial.
On the Basis of Number of Terms

(i)  Apolynomial containing one non-zero term, is called a monomial.

(i) A polynomial containing two non-zero terms, is called a binomial.

(iti) A polynomial containing three non-zero terms, is called a trinomial.
On the Basis of Degree of Variables

() A polynomial of degree 0, is called a constant polynomial.
(i) A polynomial of degree 1, is called a linear polynomial.

(iii) A polynomial of degree 2, is called a quadratic polynomial.
(iv) A polynomial of degree 3, is called a cubic polynomial.

(v) A polynomial of degree 4, is called a biquadratic polynomial.

The value obtained on putting a particular value of the variable in polynomial is called value of the polynomial at
that value of variable.

Zero of a polynomial p(x) is a number g, such that p(a) = 0. It is also called root of polynomial equation p(x) = 0.

Let f(x) be any polynomial of degree n, (n 2 1) and a be any real number. If f(x) is divided by the linear polynomial
(x - @), then the remainder is f(a).

Let f(x) be a polynomial of degree n, (n 2 1) and a be any real number.
Then,

() If fla)=0, then (x —a) is a factor of f{x).
(i)  If 0c—a)is a factor of f(x), then f(a) =0 _
Algebraic Identities

() x+p?=x?+yp?+2xy

(i)  (x-w?=x"+y*-2xy

(i)  x*-y? =(x-y)x+y)

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

(V)  (x+y+z)? =x2+y? + 27 +2xp + 2yz + 22x

(vi)  (x+yP =x>+y’ +3xp(x +y)

(vii)  (x-y)® =x>-y® - 3xylx - y)

(viii) x* -y = (x —y)(x? +xy+y2)

(ix)  x*+y® = (x+y)x? - xy+y?)

(x) xS+ 428 -3xyz= (x +y+2)(x? +y* +2% - xy—yz - 2x).

lfx+y+z=0, ':h‘=_-n)c3+y3+zz3 = 3xyz

(xi) x? +y2 +2° —xy—yz—zx=-1§[(x—y)2+(y—z)2+(z-x)2]
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@ MULTIPLE CHOICE QUESTIONS j

v 2 is a polynomial of degree
2 (®)

© 1 (d)

i)
&

rof— 9

i pix) = x® - 2y2x + 1. then P(2V2) is equal to
@ 0 (®) 1
d) 8V2+1

X +1is a factor of the polynomial 2x* + kx, then the value
of kis

r“l N

(e o /=
& S22

(@ -3 (b) 4

(© 2 (d) -2
The value of 249° - 2487 s

(a) 7* (b) am
(©) 287 (d) 497

If x4+ i =7. then the value of x° + ia is
" x

@ z7 (b) 9

(c) 18 (d) 36
lfa+b+c=9andab+bc+ca=40thenthevalueof
a+b'+cis

(@ 1 (b) 2

(0 3 (d) 4

Which one of the following algebraic expressions is a
polynomials in variable x ?

2 1
@ x5 ©) Vx40
3
© x2+3% (d) None of these
Jx

One of the dimensions of the cuboid whose volume is
36Ky - 21Kxy* + 3Ky, is

(a) 3Ky (b) ax-y

(© 3x-y (d) Allof these

(x +1) is a factor of the Polynomial

(@ X +x-x+1
(b) X +x+x+1
(© x*+xX+x+1
(d) x*+3°+3+x+1

] 1 1
10. If 49x *b=(7“§][7x_5)'me" Yalueof b

1

b) —
(3) 0 ( ) \/é
1 1
= d =
© ; (@ -
“‘0 MARK QUESTIONS -
T ——
i of each i
1. Determine the degree of eac ofthefollowmg p°[Y"0miaL
(i) 3x-2 (i) -20
(iii) X’(2-x)
2, Find the factors of the expression ab +be + gy 4 o
3. Check whether p(x) is a multiple of 9(x) or not,
Px) = 2x° ~11x* - 4x +5,g(x) = 2x 4 1.
4. What are the factors of (x+y)> - (x? 4 ,3)7
5. Whatls the best way to evaluate (99¢)?2 ‘
6. Ifthe volume of a cuboid is 2x* - 16, then find its possile
dimensions.
7. Factorise (25x" - 1) + (1+ 5x)>.
8. Find the value of 305 x 308 by using suitable identity,
9. If x2+—12-=51. then find x+l. i
x x 4
0. 1fX,¥. -1, x#0,y#0, then find the value of X -y.
v x
1. Withoutactually calculating the cubes, find the valueof
~(0.4)* - (0.2)" + (0.6)". :
12, Solve for x: /3x -5)=17.

\_@ MARK QUESTIONS el

Write whether the following statement are true or false'f,:

(i) Abinomial can have atmost two terms.

(if) Every polynomial is a binomial.

(ili) A binomial may have degree 6.

(iv) Zero of a polynomial is a always 1. e
(v) A polynomial cannot have more than two 2er0€s

- |
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Find the zeroes of the polynomial p(y) = (x - 2)" - (x + 2)"

-2

ractorise the following expressions.

5.
(i) 25x%° + 9y’ + 927 - 30xy - 18y2 + 30x2
(i) 9X +16Y"+ 42"~ 24xy + 16y2 - 12x2
. Factorise
() °-Tx-15 (i) 8a-2r-2r
5. Factorise
0] 2% -2x4 = (i) 7V2x* -10x-4V2
6 12 ’ ’
g, Factorisethe following X’ -x'+ax+x-a-1
7. simplify \,/‘ZTf + 23/6ab +3b%.

g. Factorise 5(3x + Y +6(3x+y)-8.

o. Factorise x° +-—1§—2—3x+§.
X X

j0. Factorise 2443 x*-125y°.

11, Factorise (X' + 4)-2a-a’=5.
1 1\ 2 1 1) .
12.  Find the product [G-E)(“E](a +a—2](a“ +a—4) using
a suitable identity.

If +2 =31, what is the positive value of a = ?
a

@ MARK QUESTIONS

If (x + 4) is a factor of the polynomial X - X - 14x + 24,
find the its other factors.

2. Factorise 2x* - 3x* - 17x + 30.

3. Factorise the following.
(i) 9 +4y’ +162° + 12xy - 16Yz - 24x2
(i) 16x* + 4y* +92* - 16xy - 12y2z + 24Xz
4. Factorise the following.
() 1-64a’-12a+48a’
() 85+ Zpt +prio
5. Evaluate (2x -y + 32)(ax’ + Y’ + 92' + 2Xy + 3yz - 6X2).
6. Simplify the following expressions.
() (x+ry+2)'+(x+y-2)°
(i) (x+p-c)?-(x-p+¢c)
T Simplify 275 - (3x - )"
Factorise the following
) 3% -2430b® (i) x*-625
(i) a®+b® +a+b (iv) x(x-y)°+3x°ux=y)

9.

10,

1.

12.

1.

14.

15.
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Factorise x" -3x? 1 2.
Factorise a’ —ab®.

If Vi + o ~w =0, find the value of (u +v-w).
Find 92 +—lz— and y* +-14—‘ ify_l =9,
y v v

Factorise a'(b-c)’ +b'(c-a)’+c(a-b)’

If x-y =5 and xy = 84, find the value of -y

If x2+—1?=14, find x3+—1,,-.
X be

;6 MARK QUESTIONS

1'

10.

1.

If @, b and c are all non-zero and a + b + ¢ = 0, prove

2 2 .2
that £_+£7_+£__3
bc ca ab

Find the value of

X+ y*+ 2 - 6xy + 2yz - 6xz, when x =1, y=2and z=-1.
Prove that (a+ b +c)’-a’-b-c=3(a+b)(b+ o)(c +a).
Let A and B be the rémainders, when the polynomials
W3 +2y% —5ay—-7 and y®+ay?-12y+6 are divided by
(y +1) and (y - 2)respectively. If 2A + B =6, find the value
of a.

Without actual division, prove that (2x* - 6x* - 3x* +3x - 2)
is exactly divisible by (x* - 3x - 2)

Factorise ay* - a‘y"™

Factorise x° +i2 +2-2x —g.
X X

If x+y+z=1,xy+yz+zx=—1andxy2=—1.ﬁnd the value
of C+y’+2.
Find the square root of (¢ + 4x + 4)(x* + 6x +9).
Simplify
(at-b7) (b2 -c2) +(c* -]
(a-b)3+(b—c)3+(c—a)3 '
1 1
If X=(2+~/5)2 +(2—~/5)2 and

y =(2+\/§)% -(2—\['5')%,evaluatexz +4
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Ifa=-5,b=-6and c=10, then the value of

.
a + b+ ¢ = 3abe

o ) )
ab+bc+ca-al -p? -t

is

@ 0 ®) -1

© 1 (d) Non of these
Ifx+y =2, then the value of x* + 6xy +y' -8 is
@ 1 () 3

© o d s
The factor of

HOTS QUESTIONS

\\\

1
4, I x* +-7~8=314, then the vag xl

S

@ a o) 7 x My
© 8 @ 6

5. Ifab_.b+1=OandbC_C+1=°:thenth
a-acis ®
@ 1 (b) o
(© 2 ) s

6. If p(x) is a common multiple of degr

polynomials, f(x) = x* + x? - x - ¢ and g(y) :if 6 of t
12 { i 3 then p(x) is Ky
(30—;) —S(oa—SJHG+(c+g—20)(30-g—4) is @ x*-1 (b) X°+x5+x3+1
Xt +1 _a\
@) (30—1—4J(a+c-4) © - @ L (X+1)z(x’+1)
b 7. Let p, g and r positive rea| numbers sych that p roh
1 Then y SRS d :
& (3"‘3‘4)‘3“*“‘“ Praer e
(© (30———4)(20+3c—4) @ < 1 b) >
Spqr par
(d) (30—1—4](0 +3c-4) © = : @ > —
b Spqr Spqr
| &" CASE BASED QUESTIONS )
Read the following and answer any four questions from 1(1-v) V. Find the value of x, if the total amount investeq is equi
Case1:AnkurandRanjanstartanewbusinesstogether.Theamount to 0.
invested by both partners together is given by the polynomial
p(X) = 4 + 12x + 5, which is the product of their individual @) =1 ®) -5
shares. 2 2
l.

V.

Coefficient of x’ in the given polynomial is

(@ 2

(© 4

(b) 3
(d) 12
Total amount invested by both, if x=1000 ig
(a) 3015065
(c) 4012005

(b) 3705615

(d) 4906215

The shares of Ankur and Ranjan invested individually are
@ U2x+1),%(2x+5),

(b) (2x+3),(x+1)

(© Xx+1),(x+3)

(d) None of these

Name the polynomial of amounts inves

ted by each
partner.
(@) Cubic (b) Quadratic
(©) Linear (d) None of these

(©) Both (a) and (b) (d) None of these

Read the following and answer any four questionsfromZ(l'V)';

Case 2: A class teacher decided to organise an educatiun#
trip for his class, He asked the students for their preference

Where they want to go. i%th times the square of total numbﬂi_:

7 o
of students want to 9o to old age home, 2 times the (04

hile1$
number of students plan to visit historical monuments, W
students decide to teach children of orphanage home.

. e abo¥
I Which of the following polynomial represents & :

. g o o ?
Situation, if x is the total number of students

) _1_x2+j_x+15

7 , 1
(@ i +Ex+15 2 12

© ™+12x415 (d) None of this



1.

V.

V.

he coefficient of X' In the above polynomial Is

o

0 = () e

2 12

7 1
N {0) -
AT 12
write the coefficient of x in the polynomial.
1 1
) -2
SRST: ® 5
24 Q) -
© T (d) T
value of the polynomial at x =1, is
(@) 12 (b) 150
176 47
I o d 2L
© 3 @ 3
value of the polynomial at x = 2 is
170 b 182
@ 2 ® T
@ 190 ) %

pead the following and answer any four questions from 3(I-V)

case 3: On one day, principal of a particular school visited
e classroom. Class teacher was teaching the concept of
polynomial to students. He was very much impressed by her way
o teaching. To check, whether the students also understand
the concept taught by her or not, he asked various questions to
stdents. Some of them are given below. Answer them.
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Which ane of the following is not a polynomial?

¢

(b‘ y " ‘:
/ 14

(c) x'-1 (d) ¥ +5y+1
The polynomial of the type ax’ + bx + ¢,a = 0 is called

(a) ax +2x -1

(a) Linear polynomial (b) Quadratic polynomial
(¢) Cubic polynomial (d) Biquadratic polynomial
The value of k, if (x - 1) is a factor of a5’ +3x - 4x+k,is

(a) 1 (b) -2

© -3 (d) 3

If x + 2 is the factor of X° - 2ax* + 16, then value of a is
@ -7 (b) 1

(© - @7

The number of zeroes of the polynomial X’ + 4x + 2 is
@@ 1 (b) 2

© 3 (d) 4
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EXAM PRACTICE

Which of the fo

NCERT QUESTIONS

~

llowing expressions are polynomials in | 9. Find the zero of the polynomial in €ach of th Folloy,
one vanabdle and which are not? State reason for your cases.
answer, - () pix)=x+5 (i) p(x)=x- 5
0 & ~3xe7 () vi-V2 (i) p(x)=2x+5 (V) plx) =3y, {
\ i) 3\-: *> :\:? \l\\ LU £ (V) p(X) = (Vl) p(X) - GX, Qe 0
A T agte g o (viii)p(x) = cx + d, ¢ 2 0; c and d are rea| Numberg
-} Write the coefficients of X' in each of the following | 10.  Determine which of the following Polynomiay has (y 1)
palynomials. as a factor?
T 2+ xex () 2-x-x () xexr+x+1 (ii) X‘+x’+x’+1 j
W) Xty ) VI -1 (i) x*+3x3 + 3x2 + x +1 (iv) x3 -2 _(24,\/“)“2 4
A q v !
== 1. Use the factor theorem to determine, Whether g(y ic o
3 Give one example each of a binomial of degree 35 and a 90 is 3
monomial of degree 100. factor of p(x)lm e:nch of the followmg cases, 1
1, :
& Write the degres of each of the following polynomials. g?) SE:; ,2::3:2 j;; o i? (2) x* 12 %
= s s e X+
St' <X TX (' |) 4 = yz (l“) p(x) x'.i 4x2 + X+ 6 g(x) X - 3 3
Wiy Se -7 ) 3 .| 12 Find the value of k, if (x - 1) is a factor of P(X) in each
5. Classify ;!1; following as linear, quadratic and cubic the following cases.
polynomi i
@ x+x (i) x-»x () P =x2+x+k (i) Plx)=2x? + kx4 2
el - 2 .
() y+1r+4 (iv) 1+x (iii) px) =k - V2x +1 (V) p(x) =kt - 3x+ k
V) 3t (vi) r 3. Factorise the following,
(vil) T2 ) 12x2-7x+1 (i) 2x2+7x+3
6. Find the value of polynomial 5x - 4x + 3at (iii) 6x2 +5x -6 (iv) 3x-x-4 :
‘:')_) x= g () o=~ 14.  Use suitable identities to find the following products.
) x= . .s
7. Find the p(0), p(1) and p(2) for each of the following ® (& + 4)(x +10) (i) G+ 8)x-10)
it 3
polynomials. (il)) (3x + 4)(3x - 5) (iv) ( 2)[y —ﬂ
M ply)=y-y+1 (i) p)=2+t2-p ) B-20@+20) ‘_
(iii) pOn) = x* (iv) pG)=(x-1)(x+1) i
multiptying
8.  Verify wihether the following are zeroes of the polynomial, | 15+  Evaluate the following products without plyin
indiczted against them. cii)rectly —_—
1) 103 x 107 i x
" . 1
) px)=3x+1x = (il)) 104 x 96
G) pid=Sx-xx=l 16.  Factorise the following using appropriate identities.
2 2 24y +1
(i) p¥) = x* -1, x =1, -1 (i) 9x +6x2y+y (i) 4y?-4y
(V) p0) = (x+ )x-2),x= 1,2 () x2-L_
v) pO)=xt,x=0 100 . . identities
(M) plx)=Ix +mx = 17. Expand each of the following using suitable ide
pixi= g% == 2 '
() (x+2y+dz2 (i) @x-y+3)
i =3y 1 xm- ) 2 " 2 i) (3a-7b-ef
(vii) plx)=3x*-1,x BT (i) (-2x + 3y + 22) (iv) ( .
1 [ 2 : 1 = .1_[').+ 1)
(V“DP(")ZZX*LX”‘E (v) (~2x + 5y - 32) (vi) Lza 3




9.

m

Factoris

o the following.

"

2, 0p% 41627 + 12xy - 24pz - 106xz

0 ax“

0 ov* 4 R Qa? - 2V2xv + 442pz - Bxz
write the following cubes in expanded form.
0 (i) (2a-3b)’

‘ 3 2 3
o (3) @ 59
ate the following using suitable identities.

(i) (102)°

x+ )

gvalu
M o
(i) (998)°
factorise €3
@ 8a'+ b3 +12a°b + Gab®

D) g3 -b3-12a’b +6ab?

i) 27-1250° _135a+ 2250

ch of the following.

6da® - 27b° —144a’b+ 108ab®

(

1 9, 1
] 3—_—-——— —
) 27p 216 2P +4P

22,

23.

24,
25.

26.

27.

28.

. P'IATHEMATICS 45
Verify that -
1) xteyt ol - xy s vh)
() x" =y’ = x- px” s xy vy’

Factorise each of the following.

(i) 27y’ +12572" (i) 64m’-343n®

Factorise 27x* + y' + 2* - 9xyz.

If (x + y +2) =0, Show that x? + i’ + 2= 3xyz.

Without actually calculating the cubes, find the value of
each of the following.

(i) (120+@)+(6) (i) (28)+ (<15 + (-13)°

Give possible expressions for the length and the breadth
of each of the following rectangles, in which their areas
are given.

() Area=25a’-35a+12 (i) Area=35y’+13y-12
What are the possible expressions for the dimension of
the cuboids whose volume are given below?

() Volume =3x*-12x
(i) Volume = 12ky* +8ky - 20k

LY

&

mULTIPLE CHOICE QUESTIONS

DIRECTIONS:
£ach question has 4 choices (a), (b), (©

3

one is correct.
Which of the following is not the graph of a quadratic

L

\J

polynomial?

1

@

@ (b)

Factors of (42 - x - x?) are
@) (x-7)(x-6)

© (x+7)(6-x)

(b) (x+7) (x-6)
(@) (x+7) (x+6)

This section contains multiple choice questions.
and (d) out of which only

If 4x4 - . y
fax'-3x3 - 3x2 + x -7 is divided by 1 - 2x then remainder

will be
57
9% ) -2
(g = 55
d) -—
8 @ -3

Factors of a*-b+ab-aqare
@) (a-b)(a+1)
®) (a+b)(q- )
© (a-) (a-1)
@ (a+b)(a+ )

10.

COMPETENCY QUESTIONS )

(FOR FOUNDATION, NTSE, OLYMPIAD QUESTIONS)

If x? - x - 42 = (x + k) (x + 6) then the value of kis

@ 6 (b) -6

@© 7 @ -7

If one factor of 5 + 8x - 4x* is (2x + a) then the second
factor is

@ (6+29 () (@x-9)

© 6-29 (@) -(+2)

The polynomials ax®+3x*-3and 2x? - 5x + a when divided
by (x - 4) leaves remainders R, and R,, respectively then,

value of aif 2R, -R,=0, is

18 18
@ -127 ®) 157

17 17
© o7 (d 127

If 2x2 + xy -3y’ +x+ay-10= (2x+3y +b) (x-y-2),then
the values of a and b are
(@) 1and5

() -1and-5

If f{—?] = 0: then for f(x), which of the following is a

(b) 1and-5
(d) -11and5

factor?
(a) 3x-4 (b) 4x+3
() -3x+4 (d) 4x-3

If (x- 1), (x+ 1) and (x-2) are factors of x*+(p-3)
X3 - (3p -5) x2 + (2p - 9) x + 6 then the value of pis
@ 1 (b) 2

© 3 (d) 4
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$677 Ogoer 2 Polmomia

i a. b are roots of the cquation \’
eguation whose roots arca+3and b+ 3 Is

D 2F-TNe 3000 B e M0
\ (@ v-22x+60%0

_ty s 6= 0then the
1.

Y G- }=0
\

12, Jeroes of patynomial p(x) = x7 - 3x ¢ 2 are

@ 3 OR
14\ -
O 4 (@ -1

mnms BASED MCQ )

DIRECTIONS (Qe.15 to 17): Match Column-1 with Column-ii and
ot the cormect answer using the codes given below the

7]
~

columns
sz [ Column-t (Polynomials) |  Column-li (Zeroes)
AR 4-x ®) | 7
® | r-x @ -2
"A(C} | exi-3-Tx () 2
@ | -x+7 ) 3/2

@ A-. E-0:0-F:0)-(s)
2 @W-@n: 8- ©-()O)- (/)
& @-(ns B)-0:0Q-@:0)-()
@ A-r.Q:E)-0:0©-(6):0)- @

4. [ Column- Column-II
(&) | The 2eroes of the polynomial | (p) |
x*ex-2are ;’-.—4
{ (8) | The zeroes of the polynomia | (q)

11
! | 2x*-3x-2are 29

| The zeroes of the polynomial | (r) 1
? i X+ 1Ix-4 zare

|

(D) | The zeroes of the polynomial | (s) [1,-2

! | &x*-4x+1are

@) (A)-() (@) -0 0-E):(0)-(a

®) A-@:6)-FE0O-0):0-(©

© AB)-EkEE)-0:0©)-():0)- @)

(@) (A)- () (B)- () (©- () (D) - (a)

15, Column-1 Column-iI

(A |+b (p) |a*+b*+2ab

5(8) a*- b (@) |a-b*-3ab(a-b)
© |(@+by (0 |(a+b)(a*-ab+b?)
(0) |(a-b)y (s) |a*+b*+3ab(a+ b)
() |(a+by () |(@a-b)(a?+ab+b?)
() |(@+by (u) |a?+b?-2ab

(2) (B)- (1) (B) - (u); (- (5); (O) - (@) (B) - (o): (F) - ()
(o) (R)- (u); (B) - (@) (O - (5); (©) - (™% (B) - (&) (F) - (p)
© (B)-(: ) - (0: () - (5% (0) - (@); (®) - (p); () - (u)
@) ®)-(e)B) - (0; (©) - (): (0) - (@) ®) - (% (F) - (u)

e 100 Ao STATEMENT lmsr:l)Tc(T\fQ

16.  Consider the following statements, ;
() x-2isa factorof x'=3x + 4y - 4
(i) x+1 is afactorof 2x" + 4x + ¢

(i) x=1is afactorof x* + x=x’ s 5oy, 4

Which of these statements given aboye e Copr

(a) Both (i) and (i) (b) Both(ifang (i)
(c) Both (i) and (iii) (@) “eithe'mnor(i,)

WASSAGE BASED MCQ

DIRECTIONS (Qs. 17 to 19): Read the passage(s) given b“low;
answer the questions that follow. 0% g

Passage -1
Let the polynomial be f(x) = 2x* - 9x7 + x 4+ 12

17.  The degree of the given polynomial is
(@) 2 (b) 3
Oy (d 1
Zeroes of the given polynomial is

@ (1.3/2) (b) (1,-3p2)
© 1.3/2) @ (.37

18.

3
19.  If f(x) is divided by (x - —Z-J, then the remainder is
@ 1
© o

5126y (o) 13 ASSERTION REASON BASED MCQ

DIRECTIONS (Qs. 20 to 22): Following questions consist of tws
statements, one labelled as the ‘Assertion’ and the other x

‘Reason’. You are to examine these two statements carefullyand §
select the answer to these items using the code given below §

Codes: :

(d) none of these

(@) Both A and R are individually true and R is the cg
explanation of A:

(b)  Both Aand R are individually true but R is not the co
explanation of A.

() Aistrue butRis false

(d) Aisfalse butRis true.

20.  Assertion: Zeroes of f(x) = x* - 4x- 5 are 5,-1.

Reason: The polynomial whose zeroes are 2 +\f§.2jt, 'i
iSX'-4x +7,

21, Assertion: The polynomial x* + 4x? + 5 has four zeroes-

Reason: If p(x) is divided by (x - k), then the remal ' ;
=p(k). :

22.  Assertion: Degree of a zero polynomial is not defined ;

is 0
Reason: Degree of a non-zero constant POlY“(’mial E



