CHAPTER-2
POLYNOMIALS

KEY POINTS

APolynomial p(x) in one variable x is an algebraic expression in x of the
formp(x)=a,x"+a,  x""' +..+a,x+a, wherea,, a, a,..... a, are real
numbers and a, #0 are called coefficients and n is a whole numbers.

The highest power of variable x in a polynomial p(x) is called the
degree of the polynomial.

a, @a, \.. , an are respectively the coefficients of X’, x, X, ........ X",
and n is called the degree of the polynomial. Each of a,x", a,,x""..... a,
with an=0, is called a term of the polynomial p (x)

A polynomial having one term is called monomial, having two terms
called binomial and having three terms called trinomial.

A polynomial of degree one is called linear polynomial, having degree
two is called quadratic polynomial and of degree three is called cubic
polynomial.

For a polynomial p(x) if p(a) = 0 where a is a real number we say that ‘a’
is a zero of the polynomial.

If p(x) is any polynomial of degree greater than or equal to 1 and p(x) is
divided by a linear polynomial x — a, then the remainder is p(a). This is
called remainder theorem.

If p(x) is a polynomial of degree > 1 and ‘a’is any real number then
(i) (x=a)isafactorof p(x),ifp(a)=0and
(i) p(a)=0if(x—a)isafactorof p(x).
This is called factor theorem.
Apolynomial of degree ‘n’ can have at most n zeroes.
Some algebraicidentities :—
(i) (x+y)=x"+2xy+y*
(i) (x=y)'=x"-2xy+y*
(iif) x*=y*=(x+y) (x-y)

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




(V)  (x+y+z)?=x*+y*+ 72+ 2xy +2yz + 27X

(Vi) (x+y)’=x’+y*+3xy (x+y) =x"+y* + 3x’y + 3xy*

(vii) (x=y)’=x’—y’=3xy (x=y) =x*—y’ - 3x"y + 3xy’

(viii) x*+y* = (x+y) (X = xy +y*)

i) X’=y’=(x=y) (C+xy +Y7)

X) X +y’+2Z°—3xyz = (Xty+z) (X'+y*+Z2"—Xy—yz—2zX)
= = (xtyr2) {(xy) + (v=2)° + (2007}

xi) If x+y+z=0,thenx’+y’+z*=3xyz
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Part-A
Write the coefficient of y’in 5y° + 2y*—y + 5
Find the coefficient of x*in (x*—1) (x—2)
If (x—2) is one of the factor of 3x— 2a, then find the value of a.
Find the degree of polynomial % = gxz -x°
If p(x) = x’— 3x* + 2x — 3 find the value of p(1) + p(-1).

Find zeros of the polynomial z*— 8

Divident = Divisor x Quotient +

Give an example of Trinomial of degree 3.

Give one example of each monomial, binomial and quadratic
polynomial.

Check whether x = 3 is a zero of polynomial x* — 3x + x — 3.
Write the degree of the polynomial V7

If one of the zero of polynomial 3x* + 5x + k is —1, then find out the value
of k.

Express 4x’—4x + 1 as a square of binomial.
Part- B

Check whether q(x) is a multiple of r(x) or not.
Ifq(x) =2x = 11x*—4x+5,r(x) =2x + 1
Show that (x—5) is a factor of x* — 3x* — 4x — 30 by Remainder theorom.

Evaluate by using suitable identity : (997)°




17.
18.

19.
20.
21.

22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Find the zeroes of the polynomial p(x) =x (x—2) (x + 3)
Find the quotient when 3x*—7x—6 is divided by (x—3)

Factorise 8x° + 27 y°.

If p(x) =x + 9, then find p(x) + p(—x).

Find the product without multiplying directly
106 x 94

IF 36x*—b = (6x + %j [GX = %j then find the value of b.

Expand using suitable identity (2x -3y + z)*
Find the value of (351)° — (350)°.
Part—C

Factorise : 64a’ + 96ab + 36b°

Factorise : X’ + 6x* + 11x + 6

Ifx*+y*=49and x—y =3, thenfind the value of X’ - y°.

Simplify : (5a—2b) (25a° + 10ab + 4b) — (2a + 5b) (42— 10ab + 25b?)

Find the sum of remainders when x° — 3x* + 4x — 4 is divided by (x — 1)
and (x +2).

Find the product [p - 1] [p + 1] (pZ + 12] (p“ + iJ
p p p p
Factorise: 74/2 k% — 10k — 4+/2 .
Simplify : (3x—4y)’— (3x + 4y)’
2
Expand : (1 X — 1 y + 2) using suitable identity.
27 4

Simplify : (x +y +z)*— (x—y—2z)~.
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Part-D
Factorise : 125x° + 8y’ + z° — 30xyz.

x + 2 is a factor of polynomial ax’ + bx* + x — 2 and the remainder 4 is
obtained by dividing this polynomial by (x — 2). Find the value of a and
b.

Check whether
p(t) =6t + 3t*+ 3t + 18 is a multiple of (2t + 3).

Find the value of kif (x + k) is a factor of the polynomial x* + kx* — 2x + k +
4 and factorise x* —x.

If (x—3)and (x— %) are factors of the polynomial px* + 3x + r, show that
p=r.
(i) Using Identity, find the value of (=7)° + (5)° + (2)’.

(i) Find dimension of cube whose volume is given by expression 4x* +
14x+6

Give possible expression for the length and breadth of each of the
following rectangles if.

(i) Area=(x*+5V5x+30)sq. unit.

(i) Area=(24x*—26x—8)sq. unit.

A literacy compaign was organised by Class IX girl students under
NSS. Students made (x—5) rows and (3x—4) columns for the rally.

(a) Write the total number of students in the form of polynomial.
(b) Which values of students are depicted here?

Under tree plantation programme students of Class |IX planted total
(3x*—4x—4)trees in school.

(i) If total number of students in the class are (x — 2) then find out
number of trees planted by each student. (Assuming each student
planted equal number of trees).

(i) Whatvalues of students are exhibited here?
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Ifa+b+c=0,find the value of

(btcf . (cta)  (a+b)’
bc ca ab

Simplify :
(aZ_bZ)S + (b2_02)3 + (CZ_aZ)3
(a=b)’ + (b—c)’ + (c-a)’

Factorise :
(2a-b—c)’ + (2b—c-a)’ + (2c—a-b)’

If the polynomial 4x’~16x*+ax+7 is exactly divisible by x—1, then find
the value of a. Hence factorise the polynomial.
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CHAPTER-2

POLYNOMIALS
ANSWERS

5 2. 2 3. a=3
5 5. —12 6. +V8,-8
Remainder 8. x’=3x*+2oranyotherexample
2x, 2x* + 3, x* + 2x— 3 orany other examples
Yes 11. Degree=0 12. k=2
(2x—1) 14. No. 15. Hintputx=5
991026973 17. 0,2,-3 18. 3x+2
(2x + VBy )(@x® - 24Bxy + 3y?) 20. 18
Hint (100 + 6) (100 —6) 22, %
4x* +9y* +2° — 12xy —6yz + 4xz 24. 701
(8a +6b)’ 26. (x+1)(x+2)(x+3)
207 28. 117a°-133b° 29. -34
pg—pi8 31. (k- v2)(7V2k + 4)
—8y(16y* + 27x*) or — 128y’ — 216x’y
XTZ+%+4—%XV—Y+2X 34. 4xy+4zx
(5x + 2y +z) (25x* + 4y* + 2* — 10xy — 2yz — 57x)

a=0,b=2 37. Yes
k :%,x(x—1)(x2+x+1)

(i)—210; (ii)2, (x +3), (2x+1)
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(i) (x + 2\/5) (X + 3\/5) (i) (4x +1), (6x —8)

(@) 3x*-19x+20
(b) Social responsibility, Empathy, etc.

(i) (3x+2)
(i) Scientific attitude, Dutiful, Environment awareness, Social values

3 45. (atb)(b+c)(c+a)

3 (2a~b—c) (2b—c-a) (2c—a-b) 47. a=5,(x=1)(2x+1)(2x=7)




