SUBJECT: MATHEMATICS
TOPIC: POLYNOMIALS
CLASS: X

INTRODUCTION

A polynomial of degree 1 is called a linear polynomial. For example,2x — 3. A polynomial of
degree 2 is called a quadratic polynomial. Eg 3x?-2x-10. The word ‘quadrate’, which means
‘square’. A polynomial of degree 3 is called a cubic polynomial.eg 4x3+3x2-5x-1. More
generally, a real number k is said to be a zero of a polynomial p(x), if p(k) = 0.Thus, the zero
of a linear polynomial is related to its coefficients.

TYPE I

Geometrical Meaning of the Zeroes of a Polynomial: The zeroes of a polynomial p(x) are
precisely the x-coordinates of the points, where the graph of y = p(x) intersects the x -axis.

QL. Find the number of zeroes in the following graphs:
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Ans(i) One Ans(ii)Two Ans(iii)Three Ans(iv)One
Ans(v)One Ans(vi)Four
TYPE Il

Relationship between Zeroes and Coefficients of a Quadratic Polynomial:

Working Rule:

i) Find the zeroes of the given polynomial using splitting the middle term.

ii)Find a,b and c of the polynomial.



iii)Use the formula,

sum of the zeroes =L +L1 =[] = _2

a

Product of zeroes = L1 x[] =[1=¢

a

Hence verified.

Q Find the zeroes of the following quadratic polynomial, and verify the relationship between
the zeroes and the coefficients:

1) 3x?-10x — 8 2) X2 +7x +10 3)x?2-3 4) 4s? -4s + 1

5) 6x% -3-7x 6) 4u® + 8u W3x2 +10x +7V3  8) x?-6v/2x + 10
1)Solution:

STEP 1:3x%-10x — 8 [multiply 3&8]

=3x% -12x+2X — 8 [factors of 24 such that its sum is -10]

=3x(x-4)+2(x-4)
=(3x+2)(x-4)

~X=— 2 and x=4. (=— § and 4 are the required zeroes of the given polynomial)

STEP II: Here a=3, b=-10, c= -8

Sum of the zeroes = —§+ 4:13—0 = __Tw = _S

Product of zeroes = —% X 4= —g = _?8 = 2

Hence verified.

2)Solution:

STEP I: x? +7x +10 [multiply 1&10]

= X% +5x + 2x +10 [factors of 10 such that its sum is 7]
=X(X+5)+2(x+5)

=(x+2)(x+5)

~Xx=-2 and x=-5. (-2 and -5 are the required zeroes of the given polynomial)
STEP II: Here a=1, b=7, c=10

Sum of the zeroes = -2 + (-5) = -7 = _; = _Z



Product of zeroes = -2 x -5=10 = % - 2

Hence verified.

3)Solution: x? — 3

STEPI: x*-3 [cannot use splitting middle term method]
=x?— (\/3)? [arranging in the form a2-b?]
=(x+V/3)(x-V3) [a®-b*=(a+b)(a-b)]

~x=-v3 and x=v/3. (/3 and /3 are the required zeroes of the given polynomial)

STEP II: Here a=1, b=0, c=3

Sum of the zeroes = -v/3 ++/3=0 = _% :_g

Product of zeroes = -v/3 x V3=3=>= 2

1

Hence verified.

4) Solution:
STEPI:4s?-4s+1 [multiply 4&1]
=452 -25 -25 +1 [factors of 4 such that its sum is -4]

=2s(2s-1)-1(2s-1)
=(2s-1)(2s-1)
.-.s:% and s:%. (% and % are the required zeroes of the given polynomial)
STEP I1: Here a=4, b= -4, c=1
Sumofthe zeroes=2+2=1= -2 =_2
2 2 a
Product of zeroes =+ x +=>=2=¢
2 2 4 a
Hence verified.
5)Solution: 6x? -3-7x
STEP I: 6x%-7x -3 [multiply 6&3]
= 6x%-9X +2x — 3 [factors of 18 such that its sum is -7]

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



=(3x+1)(2x-3)
~ x=—2and x= g (— g and ; are the required zeroes of the given polynomial)

3

STEP II: Here a=6, b=-7, c= -3

Sum of the zeroes = —~+3=7= _ 7 - _"t
3 2 6 6 a
Product of zeroes = —= x 2= —1=22=¢
3 2 2 6 a
Hence verified.
6)Solution:
STEP I: 4u? + 8u [cannot use splitting middle term method]
= 4u(u+2) [take out common factors]

~u=0andu=-2. (0and —2 are the required zeroes of the given polynomial)

STEP Il: Here a=4,b=8,c=0

Sum of the zeroes =0 + (=2) = -2 = _2 - _Z

Product of zeroes=0 x —2=0= % :2

Hence verified.

7)Solution:

STEP I: vV3x2 +10x +7v/3 [multiply vV3&7+/3]

=/3x% +7x +3x + 7V/3 [factors of 21 such that its sum is 10]
=X(v3x+7)+ V3 (V3x+7)

=(/3x+7)(x +3)

oox=— % and x=-v/3. (- % and % are the required zeroes of the given polynomial)

STEP I1: Here a=v/3, b= 10, c= 7V/3

-_7 4 Jra=_0_ 10 _ b
Sum of the zeroes = ,3+ 3 NG N .

-7 } _ _7\/§_£
Product of zeroes = 5 X \/3—7-—_3 ==

Hence verified.



8)Solution:

STEP I: x? -6v/2x + 10 “[multiply 1 & 10]]

=x2-5V2x -v2x + 10 [factors of 10 such that its sum is -6+/2]
=X(X-5V2)- V2 (x - 5V2)

=(X-5v2) (x - V2)

=~ x=5v/2 and x= v/2. (5v/2 and v/2 are the required zeroes of the given polynomial)

STEP II: Here a=1, b= -6v2, c= 10

Sum of the zeroes = 5v2 + /2 =6v2 = _%7 - _S
Product of zeroes =5v2 x 2 =10= 1_10 - 2
Hence verified.

TYPE Il

Any Quadratic Polynomial is given by, x> — (sum of zeroes)x + Product of zeroes

Q Find a quadratic polynomial each with the given numbers as the sum and product of its
zeroes respectively.

1)1/4,-1 2)7,10 3)V2,1/3  4)0,v5 5)-2,-10

**Dear students, remember that the first number represents SUM OF THE ZEROES while
the second number represents PRODUCT OF THE ZEREOES.

1)Solution:

Any Quadratic Polynomial is given by, x> — (sum of zeroes)x + Product of zeroes
X2 (X +(-1)

— ix -1

2)Solution:

Any Quadratic Polynomial is given by, x> — (sum of zeroes)x + Product of zeroes
= X2 — (T)x + (10)

W X2 —-Tx+10

3)Solution:



Any Quadratic Polynomial is given by, x? — (sum of zeroes)x + Product of zeroes
2 X2 (V2)x + ()
W x2 2% + %
4)Solution:
Any Quadratic Polynomial is given by, x? — (sum of zeroes)x + Product of zeroes
%2~ (0)x + (V5)
L X2 +4/5
5)Solution:
Any Quadratic Polynomial is given by, x> — (sum of zeroes)x + Product of zeroes
o X% — (-2)x + (-10)
2 x2+2x-10
TYPE IV

Relationship between Zeroes and Coefficients of a Cubic Polynomial:

The general form of a cubic polynomial is ax3+bx?+cx+d

If a, B and y are the zeroes of the cubic polynomial then,
b
a+ ,[)) + Yy = — a

af + By +ya = -

da
apy=—-

a



1 a .
Example 1 : Verify that 3, —1, —= are the zeroes of the cubic polynomial

3
p(x)=3x>—5x*— 11x -3, and then verify the relationship between the zeroes and the
coefficients.
Solution : Comparing the given polynomial with ax® + bx* + cx + d, we get

a=3,b=-5,¢c=-11,d=-3. Further
pB)=3x3-(5x3)-(11x3)-3=81-45-33-3=0,

) =3x (“1P=5Sx(1P=11 x (-<1)-3=-3-5+11-3=0,

Ao

Therefore, 3, —1 and —— are the zeroes of 3x° — 5 — 1lx - 3.

So,wetakea=3, f=-landy= 5
Now,

1 5 4
u+3+*:3+(—I)+(——)=2——:—: =—,
B+y 3 3

HW:

Q Verify that the numbers given alongside of the cubic polynomials below are their zeroes.
Also verify the relationship between the zeroes and the coefficients in each case:

1

(i) 2x3+x? -5x +2; 1,2
(i) x>-4x% +5x -2; 2,1, 1.

TYPEV
Division Algorithm for Polynomials:

If p(x) and g(x) are any two polynomials with g(x) # 0, then we can find polynomials q(x)
and r(x) such that p(x) = g(x) < q(x) + r(x), where r(x) = 0 or degree of r(x) < degree of g(x).
This result is known as the Division Algorithm for polynomials.

Q1. Find all the zeroes of the polynomial p(x) = 2x*-3x3-3x2 +6x -2, if two of the zeroes are

V2, V2.

Q2. Find all the zeroes of the polynomial p(x) = x*-3x3-x? +9x -6, if two of the zeroes are V3,

/3.

Q3. Find all the zeroes of the polynomial p(x) = 2x* +x3-14x? -19x -6, if two of the zeroes are
-2,-1.



Q4. Find all the zeroes of the polynomial p(x) = 2x*-2x3-7x? +3x +6, if two of the zeroes are
3.3
2" 42

Q5. Find all the zeroes of the polynomial p(x) = 3x* +6x3-2x? -10x -5, if two of the zeroes are

E-F

Division Algorithm for Polynomials:

TYPE VI

In this type, we are going to come across questions pertaining to previous classes(VII1&1X).

Q1. What must be added to the polynomial 4x*+2x3-2x? + x — 1 so that the resulting
polynomial is exactly divisible by x? +2x -3.

Q2. What must be Subtracted from the polynomial x*+2x3-13x2 - 12x + 21 so that the
resulting polynomial is exactly divisible by x2 +2x -3.

Q3. Divide the polynomial p(x) by the polynomial g(x) and find the quotient and remainder
in each of the following :

() plx)=x-3r+5x-3, gx)=x
() p(x)=x'-3x+4x+5, gx)=x+1-x
(m) p(x)=x'-5x+6, glx)=2-x°

Q4. Check whether the first polynomial is a factor of the second polynomial by dividing the
second polynomial by the first polynomial:

1) £-3.2+3F-2F-91-12
(i) X*+3x+1,3*+5°-Tx" +2x+2

(m) x¥=3x+1, =4 +x+3x+1
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