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CLASS 10 - CBSE - NCERT MATHEMATICS - SHORT NOTES

Chapter 2: Polynomials

Topic-wise short notes with solved examples

A zero of a polynomial is where its graph meets the x-axis. This chapter links the zeroes of a
polynomial to its coefficients.

n Polynomials and their zeroes

* A polynomial in z is an expression such as p(z) = 3z — 5z + 2, in which every power of z is a
whole number.

* The degree is the highest power of z. Degree I: linear (azx + b). Degree 2: quadratic (az? +
bz + c). Degree 3: cubic (az® + bz? + cx + d). In each case a # 0.

* The value of p(z) at z = k is p(k), found by putting k in place of z.

* Areal number k is a zero of p(z) if p(k) = 0.

* The zero of the linear polynomial ax + b is — 9
a

Example 1.1 Check whether —2 and 3 are zeroes of p(z) = > — = — 6.

SOLUTION
p(—2)=(-2)?—(-2)-6=4+2-6=0
p(3)=32-3-6=9-3-6=0

Both —2 and 3 are zeroes of p(z).

a Zeroes from the graph

* The zeroes of p(z) are the z-coordinates of the points where the graph of y = p(z) meets the
-axis.

* Linear: the graph is a straight line that cuts the z-axis at exactly one point, so there is exactly
one zero.
* Quadratic: the graph is a parabola. It opens upwards if a > 0 and downwards if a < 0.

* A parabola can cut the z-axis at two points (two zeroes), touch it at one point (one zero,
counted twice) or not meet it at all (no real zero).

* A polynomial of degree n has at most n zeroes. So a quadratic has at most 2 and a cubic has
at most 3.
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Example 2.1 The graph of y = p(z) cuts the z-axis at three points and does not touch it
anywhere else. How many zeroes does p(z) have?

SOLUTION
Each point where the graph meets the x-axis gives one zero.

p(z) has 3 zeroes.

REMEMBER
Count only the points on the z-axis. Points where the graph crosses the y-axis are not
zeroes.

a Zeroes and coefficients of a quadratic polynomial

* If « and B are the zeroes of az? + bz + ¢, then

b coefficient of = c constant term
atf=—" = af = & = 20
a coefficient of 22 a coefficient of 22

* Tofind the zeroes, factorise the polynomial by splitting the middle term and put each factor
equal to zero.

Example 3.1 Find the zeroes of z2 — 2z — 8 and verify the relationship between the zeroes
and the coefficients.

SOLUTION
2?2 -2z —8=a2—4dz+2z— 8= (z—4)(z+2)
The zeroes are 4 and —2.

(=2)

Sum of zeroes =4+ (-2) =2 = —— = —

1
-8
Product of zeroes = 4 x (—2) = —8 = =

Zeroes: 4 and —2. The relationship is verified.

Qlog | o

Example 3.2 Find the zeroes of 6z> — 7z — 3 and verify the relationship.

SOLUTION
622 —Tr —3 =622 — 9z + 2z — 3 =3z(2z — 3) + 1(2z — 3) = (3z + 1)(2z — 3)
1
The zeroes are —3 and g
1 3 7 (=7) 1 3 1 -3
um 3+2 5 = and produc 3 %3 5 :
Zeroes: —% and g The relationship is verified.
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Example 3.3 Find the zeroes of 3z? — 12.

SOLUTION
3z% — 12 = 3(z* — 4)

3(z —2)(z+2)
0 —12
Sum=2+(-2)=0= -3 and product = —4 = 3

Zeroes: 2 and —2.

n Forming a quadratic polynomial
* A quadratic polynomial whose zeroes have sum S and product P is
klz> — Sz +P], k#0

e |f Sor Pisafraction, choose k to clear the denominators.

Example 4.1 Find a quadratic polynomial whose zeroes have sum —3 and product 2.
SOLUTION

> — Sz + P =2z (-3)z+2

z? + 3z + 2

1
Example 4.2 Find a quadratic polynomial whose zeroes have sum 1 and product —1.

SOLUTION
1 ) .
z? — Zm — 1. Multiply by 4 to clear the fraction.

472 —x — 4

Example 4.3 Find a quadratic polynomial whose zeroes are 2 + /3 and 2 — /3.

SOLUTION
S=(2+V3)+(2-3)=4
P=(2+Vv3)(2-Vv3)=4-3=1

2 —4r+1

a Expressions in the zeroes

* Never find o and 3 separately if the question only needs an expression in them. Use a + g and

ap.
° a2+ B2 =(a+B)?-2aB
L1, 1 atp

a E_ af

* (a=p)*=(a+p) —dap
o o+ 8= (a+p)-3aB(a+p)
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1 1
Example 5.1 If o and 3 are the zeroes of 2z? — 5z + 3, find o + 8% and S+ A

SOLUTION

5 3
a+ﬁ=§dndaﬁ:§

5\° 3 25 13
+8 = (2> “ixg=g s g
1,1_572_5
a3 732 3
13 1 1 5
ﬁ_—dnd Bzg

Example 5.2 If one zero of 2z? + kx — 15 is 3, find k and the other zero.

SOLUTION
Since 3is azero:2(3)* +3k —15=10,s018+ 3k —15=0and k = —1.
c 15 15 5
Product of zeroes = — = ——, sothe otherzero= —— +3 = ——.
a 2 2 2
5
k = —1 and the other zero is —3

a Zeroes and coefficients of a cubic polynomial

* If o, B and v are the zeroes of ax® + bx? + cx + d, then
b c d
atf+y=—- aftfytya=_— oafy=-——

Example 6.1 Verify that 1, 2 and 3 are the zeroes of 23 — 6z? + 11z — 6, and check the
relationship with the coefficients.

SOLUTION
p(1)=1-6+11—-6=0,p(2) =8 —24+22—-6=0,p(3) =27 —54+33—6=0
(—6)

1
11
Sum of products in pairs =2+ 6 +3 =11 = T

—6
Product =6 = —%

All three relations hold.

Sum=1+2+3=6=—

Common mistakes

e Forgetting the minus signina + 8 = —é.
a

e Reading a, b, c without their signs.In z?2 — 2z — 8, b= —2and ¢ = —8.
 Writing the polynomial as 2% + Sz + P. The middle term is —Sxz.

* Saying a quadratic always has two zeroes. It has at most two real zeroes.
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