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Polynomials Class 10 Notes | CBSE
Maths Chapter 2

L) Ira
. Your teacher for Polynomials

Hi,  am Ira. | teach this syllabus all day, so
Polynomials is very much my home ground.

Ask me anything from this chapter. A
concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to
start:

Explain Polynomials simply
What can the board exam ask?
Most important formulas

Quiz me on this chapter
v Chapter-wise notes & important ques
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Ask Ira anything...
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MATHS - CH 02

Polynomials Class ‘10 Notes | CBSE Maths
Chapter 2

Polynomials is Chapter 2 of CBSE Class 10 Maths. It builds on the Class 9 idea of a polynomial
and its degree, then asks a sharper question: how are the zeroes of a polynomial connected to
its coefficients? The chapter covers linear, quadratic and cubic polynomials, the value of a
polynomial at a point, zeroes, what zeroes mean on a graph, the sum and product of the zeroes
of a quadratic, and forming a quadratic when the sum and product of its zeroes are given.

For board exams this chapter sits in the Algebra unit and feeds straight into Quadratic Equations
(Chapter 4). Its questions are short and exact: count the zeroes from a graph, find the zeroes of
a quadratic and verify the relationship with its coefficients, build a quadratic from a given sum

and product, or use a + B = -b/a and off = c¢/a to find an unknown or evaluate an expression in o
and B.

(L) Ira
A

e Yourteacher for Polynomials

Quick Answer - Polynomials in 30

P0|ynor.mals ofidegree 1, 2 and 3 anciy @ Hi,  am Ira. | teach this syllabus all day, so
of p(x) if p(k) = 0. On a graph, the zero Polynomials is very much my home ground.

P(x) meets the x-axis, so a polynomial¢ Ask me anything from this chapter. A

. 2 .
b is -b/a. For ax“ + bx + ¢ with zeroes « concept, a numerical, or that one doubt you
zero-sum S and zero-product P is k(x?2 did not want to raise in class. Pick one to
start:

Free questions, no login needed
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All Key Formulas at a Glance

Idea Formula or rule Use it when

Reading a, b, c from a

General quadratic ax2+bx+c,az0 i
quadratic
. Reading a, b, ¢, d from a
General cubic ax3+bx2+cx+d,az0 ,
cubic
Zero of a ) ) Checking whether a number
. k is a zero of p(x) if p(k) =0 .
polynomial Is a zero
Zero of a linear .
Zero of ax + b = -b/a Any degree 1 polynomial

polynomial

Zeroes = x-coozl

Graph and zeroes Ira

Your teacher for Polynomials

= p(x) meets th

Maximum number

Degree n = at |
of zeroes 9 a

Hi,  am Ira. | teach this syllabus all day, so
Polynomials is very much my home ground.

Sum of zeroes

o+ B = -b/a Ask me anything from this chapter. A
(quadratic) concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to
Product of zeroes start:
. o =c/a
(quadratic)

Quadratic from its
k[x2 - (o + B)X
zeroes

a+B+y=-b
Cubic relations Bry /
c/a, apy = -d/e

Free questions, no login needed
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Key Concepts

1. Polynomials, Degree and Types

A polynomial in one variable x is an expression made of terms like ax", where each coefficient is
a real number and each power n is a whole number (0, 1, 2, 3, ...). If p(x) is a polynomial in x, the
highest power of x in p(x) is called the degree of p(x).

4x + 2 is a polynomial in x of degree 1.

2y? - 3y + 4 is a polynomial in y of degree 2.

5x3 - 4x2 + x + 7 is a polynomial in x of degree 3.

7u® - 4u? + 8 is a polynomial in u of degree 6.

Expressions such as 1/(x - 1), /X + 2 and 1/x + x are not polynomials. They have x in a
denominator or a power of x that is not a whole number.

(L) Ira

The chapter names polynomials by their d s ) o tesaiher e Famaial:

Degree Name ¢ @ Hi, I am Ira. | teach this syllabus all day, so
Polynomials is very much my home ground.
1 Linear polynomial axis Ask me anything from this chapter. A
concept, a numerical, or that one doubt you
5 Quadratic ax 2 did not want to raise in class. Pick one to
polynomial start:
, , ax>¥ ’
3 Cubic polynomial
0

In every general form, a, b, c and d are rez
The condition a # 0 matters: if a = 0 in ax? lis
no longer quadratic. The word “quadratic”

Reading coefficients correctly. Before us
form (descending powers) and read the c«

Free questions, no login needed
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Polynomial as given Standard form a b c
6x2 - 3 - 7x 6x2 - 7x - 3 6 -7 -3
4u? + 8u 4u? +8u+0 4 8 0
t2-15 t2 + 0t - 15 1 0 -15

2. VValue of a Polynomial and Zero of a Polynomial

If p(x) is a polynomial in x and k is any real number, the value obtained by replacing x by k in p(x)
is called the value of p(x) at x = k. It is written p(k).

Take p(x) = x2 - 3x - 4.

e p(2)=22-3%x2-4=4-6-4=-6

p(0)=0-0-4=-4

e p(4)=42-3x4-4=16-12-4=0

Since p(-1) = 0 and p(4) = 0, the numbers
Definition: a real number k is a zero of a

Zero of a linear polynomial. If k is a zero «
general, if k is a zero of ax + b, then ak + |

zero of ax + b = -b/a = —(constant term) |

Note that zero itself can be a zero of a pol
happens exactly when the constant term i

3. Geometrical Meaning of the Zel

Linear polynomial. The graph of y = ax +
passes through (-2, =1) and (2, 7). It cross
the point (-3/2, 0). This x-coordinate is th

p(-1) =(-12-3x(-1)-4=1+3-4: @

Ira

Your teacher for Polynomials

Hi,  am Ira. | teach this syllabus all day, so
Polynomials is very much my home ground.

Ask me anything from this chapter. A
concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to
start:

Free questions, no login needed

the x-axis at exactly one point, (-b/a, 0). So a linear polynomial has exactly one zero.
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Quadratic polynomial. Take y = x? - 3x - 4 and make a table of values (NCERT Table 2.1):

y=x%?-3x-4 6 0 -4 -6 -6 -4 0 6

Plotting these points and joining them gives a U-shaped curve. The curve cuts the x-axis where
y =0, at x = =1and x = 4, which are the zeroes of the polynomial. The graph of any quadratic y =
ax2 + bx + ¢ (a # 0) is a curve called a parabola. It opens upwards when a > 0 and opens
downwards whena < 0.

The zeroes of ax? + bx + ¢ are precisely the x-coordinates of the points where the parabolay =
ax? + bx + ¢ meets the x-axis. Three cases can happen:

Case What the parabola does Number of zeroes

Ira
Cuts the x-axis at two distinct RS RN R I WS AT VT EIE

(i) N

@ Hi,  am Ira. | teach this syllabus all day, so

(ii) ) o Polynomials is very much my home ground.
(the two points coincide)

Touches the x-axis at exactly «

Ask me anything from this chapter. A

) concept, a numerical, or that one doubt you
Lies completely above or com| . . .
(iii) did not want to raise in class. Pick one to
the x-axis start:

So a polynomial of degree 2 has at most t
real X, so its graph stays above the x-axis 0
only at x = 2, so its graph touches the x-a:

Cubic polynomial. Take y = x3 - 4x (NCE}

X -2
y = x5 - 4x 0
The zeroes are -2, 0 and 2, and these are h
meets the x-axis. You can confirm this by Free questions, no login needed Ccs

from the chapter:
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 y = x3: the only zero is 0, and the graph meets the x-axis at the origin only.

o v =x3-x%=x%x - 1):the only zeroes are 0 and 1, and the graph meets the x-axis at x = 0 and
x = Tonly.

So a cubic polynomial has at most three zeroes.

General rule (Remark in NCERT): for a polynomial p(x) of degree n, the graph of y = p(x) meets
the x-axis at most at n points. So a polynomial of degree n has at most n zeroes.

Counting zeroes from a graph. Count the number of distinct points where the curve meets the
x-axis. A point where the curve only touches the axis and turns back still counts as a meeting
point. Points where the curve meets the y-axis do not count. If the curve never meets the x-axis,
the polynomial has no zero. The NCERT footnote says students are not meant to plot graphs of
quadratic or cubic polynomials, and such plotting is not evaluated. Exercise 2.1 asks you to read
given graphs and count zeroes.

Ira
4. Relationship between Zeroes aiA-IRCHEECIERUEEIGIEE

Start with p(x) = 2x2 - 8x + 6. Split the mic e i

whose product is 6 x 2x2 = 12x2. These ar Hi, I am Ira. | teach this syllabus all day, so
Polynomials is very much my home ground.

2x2 - 8X + 6 = 2x% - BX - 2X + 6 = 2X(x - Ask me anything from this chapter. A
concept, a numerical, or that one doubt you

did not want to raise in class. Pick one to

So the zeroes are 1and 3. Now compare v start:

e Sumofzeroes=1+3=4=-(-8)/2=-
e Product of zeroes =1x3=3=6/2 = (c

A second check: 3x2 + 5x - 2 = 3x2 + 6X -
zeroes are 1/3 and -2. Sum =1/3 + (-2) =

The general proof. Let o and B (alpha and en
(x = a) and (x - B) are factors of p(x), so

ax? + bx + ¢ = k(x - a)(x - B), where k is &
= k[x? - (a0 + B)x + op]
= kx? - k(o + B)x + ko
Free questions, no login needed
Comparing the coefficients of x?, x and th:
and c = kap. This gives
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o + B = -b/a = -(coefficient of x) / (coefficient of x?)

oB = c/a = (constant term) / (coefficient of x?)

5. Finding the Zeroes of a Quadratic and Verifying the Relationship

NCERT Exercise 2.2 asks you to find the zeroes and then verify the relationship. The routine has
four steps.

1. Write the polynomial in standard form ax? + bx + ¢ and note a, b, ¢ with signs.
2. Factorise it. Choose the method that fits.
3. Set each factor equal to zero to get the two zeroes.

4. Compute the sum and product of the zeroes, then compute -b/a and c/a separately, and show
that they match.

£L) Ira
Form of the ¥ ¥ & Yourteacher for Polynomials
polynomial
. . @ Hi, | am Ira. | teach thi llab Id
ax? + bx + c, all Split the middle hia Ita 'eac ' syllabus afl day, 5o
Polynomials is very much my home ground.
non-zero product ac and
Ask me anything from this chapter. A
2 Tak concept, a numerical, or that one doubt you
ax® + bx (c = 0) ake x (and an) did not want to raise in class. Pick one to )
start:
|.
x2-k(b=0,k>0) Use a2 - b2 = (i
Perfect square Use (a - b)? or
Worked illustration (NCERT Example 3). B.
Sum = /3 + (-/3) = 0 = -0/1 = —(coefficie 3 =

-3/1 = (constant term)/(coefficient of x?2).

Presentation tip. Write both sides of each

Free questions, no login needed
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6. Forming a Quadratic from the Sum and Product of Its Zeroes

If the zeroes of a quadratic are o and B, then from the proof above the quadratic is k(x — a)(x -
B) = k[x% - (a + B)x + apl. So if the sum of zeroes is S and the product is P,

required quadratic = k(x? - Sx + P), where k is any non-zero real number

NCERT Example 4. Find a quadratic polynomial, the sum and product of whose zeroes are -3
and 2, respectively. Let the polynomial be ax? + bx + ¢ with zeroes o and B. Thena + B = -3 =
-b/a and ap = 2 = c/a. Taking a = 1gives b = 3 and ¢ = 2. One such polynomial is x? + 3x + 2.
Every other quadratic that fits these conditions has the form k(x? + 3x + 2), where k is real (and
non-zero, so that it stays quadratic).

Why the answer is hot unique. Multiplying a polynomial by a non-zero constant does not
change where it equals zero. In the exam, one correct polynomial is enough.

Clearing fractions. When S or P is a fractig
and product -1 give x2 - (1/4)x - 1. Taking B Yk
—b/a _ 1/4 and C/a _ _4/4 - -1 Your teacher for Polynomials

Sign trap. The middle coefficient is the ne e Hi, I am Ira. | teach this syllabus all day, so of
-5 gives +5x. The product goes in with its Polynomials is very much my home ground.

Ask me anything from this chapter. A
concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to

7. Using the Relations: Unknown C start:

Many questions give a condition on the ze
value of an expression in o and B. The rele n
when the zeroes are irrational.

Standard identities. Rewrite the expressic

Free questions, no login needed
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Expression Rewrite as

a2 + B2 (o + B)? - 2aB

(o - B)? (o + B)% - 40P

1o+ 1/B (o + B)/aB

/B + Bla (o® + B2)/oB

o’ + ap? ap(a + B)

od + g3 (o + B)° - 3aB(a + B)

lllustration. Let o, B be the zeroes of x2 - 5x + 3. Thena + B = 5and ap = 3.

c a?+B2=25-6=19 =) Ira

Your teacher for Polynomials

e 1o +1/B =5/3

e 02 +B3=125-3%x3%x5=125-45=¢ @
Hi,  am Ira. | teach this syllabus all day, so

Conditions that fix a coefficient. Polynomials is very much my home ground.

Ask me anything from this chapter. A
concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to

* One zero is the negative of the other: o start:

e One zero is the reciprocal of the other:

e The sum of zeroes equals their product

e One zero is known: substitute it into p(x uct
to get the other zero.

8. Zeroes and Coefficients of a Cu

A similar relationship holds for a cubic. Tal 4)
=0, p(-2) = 0and p(1/2) = 0. A cubic has

Herea=2,b=-5c=-14,d = 8.

e Sum of zeroes =4 + (-2) +1/2=5/2 =

e Sum of products of zeroes taken two at Free questions, no login needed 57
=-14/2 = c/a
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e Product of zeroes =4 x (-2) x1/2 = -4 = -8/2 = -d/a

In general, if a, B, y (gamma) are the zeroes of ax® +bx2 + cx +d, a £ 0, then

a+B+y=-b/a
ap + By +ya=c/a
apy = -d/a

Memory pattern. The signs alternate: minus, plus, minus. Divide the next coefficient after a by a

each time: -b/a, then +c/a, then -d/a.

NCERT marks its cubic verification example (Example 5) with the note “Not from the examination

point of view". The three relations do appear in the chapter summary, so know them, but keep

the focus of your revision on the quadratic relations.

chapternotes.in - free CBSE notes - practice questions - t.me/chapternotes_in
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Your teacher for Polynomials

Hi,  am Ira. | teach this syllabus all day, so

Polynomials is very much my home ground.

Ask me anything from this chapter. A
concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to
start:

Free questions, no login needed
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Formula and Theorem Sheet

Result Statement Remember

Linear, quadratic, Leading coefficient a
) Degree 1, 2, 3
cubic 0

A zero is a real

Zero of p(x) kis azeroif p(k) =0
number
Zeroofax + b -b/a Exactly one zero
) ) Zeroes = x-coordinates where y = p(x) Ignore y-axis
Geometrical meaning i )
meets the x-axis crossings

Shape of y = ax? + bx Parabola: opens upwards if a > 0,

+C downwards i |
£ ., Ira
7

4 .
A e Yourteacher for Polynomials

Maximum number of
Degreen = ¢
zZeroes
@ Hi,  am Ira. | teach this syllabus all day, so

Polynomials is very much my home ground.
Sum of zeroes, y Y Y g

quadratic a+p=-b/a Ask me anything from this chapter. A
concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to

Product of zeroes,

) o =c/a start:
quadratic
Quadratic with given )
k(xc -Sx +P
SandP
Cubic: sum O+B+y=-
. . )
Cubic: pair sum o + By + ya
Cubic: product oBy = -d/a

Free questions, no login needed
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Important Definitions

e Degree of a polynomial: the highest power of the variable in the polynomial.
e Linear polynomial: a polynomial of degree 1, of the form ax + b with a £ 0.

e Quadratic polynomial: a polynomial of degree 2. Any quadratic polynomial in x is of the form
ax? + bx + ¢, where a, b, ¢ are real numbers and a % 0.

 Cubic polynomial: a polynomial of degree 3. Its most general form is ax® + bx? + cx + d,
where a, b, ¢, d are real numbers and a # 0.

* Value of a polynomial at x = k: the value obtained by replacing x by k in p(x), written p(k).
e Zero of a polynomial: a real number k is a zero of p(x) if p(k) = O.

 Parabola: the curve that is the graph of y = ax? + bx + ¢, a # 0. It opens upwards if a > 0 and
downwards if a < 0.

e Geometrical meaning of zeroes: the zeroes of p(x) are precisely the x-coordinates of the
points where the graph of y = p(x) inter;

(L) Ira
Ve

* o, B, Vv: Greek letters read as alpha, bet:i e Yourteacher for Polynomials

@ Hi,  am Ira. | teach this syllabus all day, so
Polynomials is very much my home ground.

Solved Examples (NCERT

Ask me anything from this chapter. A
concept, a numerical, or that one doubt you

Example 1: Zeroes of X2 -2x -8 (n did not want to raise in class. Pick one to
start:

Question: Find the zeroes of the quadratic
between the zeroes and the coefficients.

Solution: Two numbers with product -8 ai
X2 - 2Xx -8=x2-4x+2x -8 =x(x-4) +

So the zeroes are 4 and -2. Herea =1, b :

Sum of zeroes = 4 + (-2) = 2, and -b/a =
Product of zeroes = 4 x (-2) = -8, and c/z

Example 2: Zeroes of 4s2 - 4s + 1 (

. . ’ Free questions, no login needed
Question: Find the zeroes of 454 - 4s + 1 he

coefficients.
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Solution: 4s? - 4s + 1= (2s)%2 - 2(2s)(1) + 12 = (25 - 1)? = (25 - 1)(25 - 1).
So the zeroes are 1/2 and 1/2 (two equal zeroes). Herea=4,b=-4,c = 1.

Sum =1/2+1/2=1,and -b/a=4/4 =1.
Product = 1/2 x 1/2 = 1/4, and c/a = 1/4. Hence verified.

The graph of y = 4s? - 4s + 1 would touch the axis at one point, s = 1/2. This is case (ii).

Example 3: Zeroes of 6x? - 3 - 7x (NCERT Exercise 2.2, Q1 (iii))

Question: Find the zeroes of 6x? - 3 - 7x and verify the relationship between the zeroes and the
coefficients.

Solution: Standard form: 6x2 - 7x - 3, soa = 6, b = -7, ¢ = —-3. We need two numbers with
product 6 x (-3) = =18 and sum -7: these are -9 and 2.

6x? - 9x + 2x - 3 = 3x(2x - 3) + 1(2x - 3) [ERE Yke

e Yourteacher for Polynomials

So the zeroes are -1/3 and 3/2.

@ Hi,  am Ira. | teach this syllabus all day, so
Sum = 3/2 -1/3=9/6 - 2/6 = 7/6, and -b Polynomials is very much my home ground.
Product = (3/2)(-1/3) = -1/2, and c/a = -3 Ask me anything from this chapter. A
concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to

Example 4: Zeroes of 4u? + 8u (NC

start:

Question: Find the zeroes of 4u? + 8u anc

coefficients.

Solution: 4u? + 8u = 4u(u + 2). The zeroe

Sum =0+ (-2) =-2,and -b/a=-8/4 = -

Product = 0 x (-2) =0, and c/a = 0/4 = 0.

Example 5: Zeroes of t% - 15 (NCEF

Question: Find the zeroes of t2 - 15 and v

coefficients.

Solution: t2 - 15 = t2 - (\/:|5)2 = (t - \/:|5)(t Free questions, no login needed RO,

c = -15.
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Sum = /15 + (- /15) = 0, and -b/a = -0/1 = 0.
Product = (/15)(-/15) = =15, and c/a = —-15. Hence verified.

Example 6: Zeroes of 3x2 - x - 4 (NCERT Exercise 2.2, Q1 (vi))

Question: Find the zeroes of 3x2 - x - 4 and verify the relationship between the zeroes and the
coefficients.

Solution: Product ac = 3 x (-4) = =12 and sum b = -1: the numbers are -4 and 3.
X2 -4x +3x -4 =x(3x-4) +1(3x - 4) = (x + 1)(3x - 4)
So the zeroes are -1and 4/3.

Sum = -1+ 4/3 =1/3, and -b/a = =(-1)/3 = 1/3.
Product = (-1)(4/3) = -4/3, and c/a = -4/3. Hence verified.

4

(5) Ira

V& )

A e Yourteacher for Polynomials

Example 7: Quadratics from sum a

(i) to (iii))

Question: Find a quadratic polynomial eac @ Hi, | am Ira. | teach this syllabus all day, so f
its zeroes respectively: (i) 1/4, -1 (i) /2, 1/ Polynomials is very much my home ground.
Ask me anything from this chapter. A
Solution: Use k(x2 - Sx + P). concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to
(i) x2 = (1/4)x = 1. Taking k = 4: 4x2 = x - 4 start:

(ii) x2 - /2 x + 1/3. Taking k = 3: 3x2 - 3./

(i) X2 - 0 x x + /5 = x2 + /5. Check: -b/e

Example 8: Quadratics from sum a 2
(iv) to (vi))
Question: Find a quadratic polynomial eac f

its zeroes respectively: (iv) 1, 1 (v) -1/4, 1/

Solution:

(iV) X2 - X + 1. Check: —b/a = 1, c/a = ! (X2 Free questions, no login needed wve
the x-axis. The question only fixes -b/a ar
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(v) X% = (=1/4)x + 1/4 = x? + (1/4)x + 1/4. Taking k = 4: 4x? + x + 1. Check: -b/a = -1/4, c/a = 1/4.
(vi) X2 - 4x + 1. Check: -b/a = 4, c/a = 1.

Example 9: Finding k from a condition on the zeroes

Question: Find k if the sum of the zeroes of x% - (k + 6)x + 2(2k - 1) is equal to half of their
product.

Solution: Herea=1,b = -(k + 6), c = 2(2k - 1).
Sum = -b/a = k + 6. Product = c/a = 2(2k - 1) = 4k - 2, so half of the product = 2k - 1.
k+6=2k-1=k="7.

Check: with k = 7, the polynomial is x2 - 13x + 26. Sum = 13 and product = 26, and 13 is half of

26.
Ira

Your teacher for Polynomials

Example 10: Expressions in o and

. 2
Question: If a and 3 are the zeroes of 2x @ Hi, I am Ira. | teach this syllabus all day, so

polynomial whose zeroes are 1/a and 1/B. Polynomials is very much my home ground.
Ask me anything from this chapter. A
Solution: o + B = -(-4)/2 = 2 and o = 1/ concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to
(o2 +p2=(0+B)2-20B=4-1=3. start:

(i) 1o + /B = (o + B)/aB = 2 = (1/2) = 4.

(iii) New sum S = 1/a + 1/B = 4. New produ =
4x + 2 (or any non-zero multiple).

No square roots were needed, even thoug

Example 11: Verifying the zeroes ¢

Question: Verify that 3, -1, -1/3 are the ze -
3, and then verify the relationship betweel

Solution: Comparing with ax® + bx? + cx + Free questions, no login needed
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p(3) =3%x27-5x9-1Mx3-3=81-45-33-3=0
p(-1) =3(-1) -5(1) -1(-1)-3=-3-5+1-3=0

p(-1/3) = 3(-1/27) - 5(1/9) - 11(-1/3) - 3 =

Soa=3,B=-1v=-13.

a+B+y=3-1-13=5/3=-(-5)/3=-b/a

-1/9-5/9+M1/3-3=-2/3+1/3-9/3=0

ap + By + ya = (3)(=1) + (=1N(=1/3) + (-1/3)(3) = -3 +1/3 -1=-11/3 = c/a

apy =3 x (=1) x (-1/3) =1=-(-3)/3 = -d/a

All three relations hold. (NCERT marks this example “Not from the examination point of view".)

Competency-Based Questions (with answers)

1. Case-based: The fountain jet

In a garden, the path of a water jet is modik
distance in metres and y is the heightin m
The jet leaves the water surface and falls |

(a) Does the curve open upwards or dowi
x2 is =1, which is less than O.

(b) At what horizontal distances does the
thatis x2 - 6x+8=0, (x - 2)(x - 4) = 0.1

These are the zeroes of the polynomial.

(c) Verify the sum and product of these z
=-6/(-1)=6=2+4.c/la=-8/(-1)=8=

2. Case-based: The rectangular pl

A rectangular plot has sides (x + 3) m and

(a) Write the area A(x) as a polynomial an
3 = 2x? + 5x - 3. It is a quadratic polynom

(b) Find the zeroes of A(x). From the factc

chapternotes.in - free CBSE notes - practice questions - t.me/chapternotes_in
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(c) Verify the relationship. Sum = -3 + 1/2 = -5/2 = -b/a. Product = (-3)(1/2) = -3/2 = c/a.

(d) For which values of x does the model describe a real plot? Both sides must be positive: x +
3>0and 2x -1> 0. So x >1/2. At the zero x = 1/2 one side has length 0.

3. Source-based: Reading a table of values

A student makes this table fory = x3 - 4x: at x = -2, -1, 0, 1, 2 the values of y are 0, 3, 0, -3, 0.
(a) Name the zeroes shown by the table. -2, 0 and 2, since y = 0O there.

(b) Can the polynomial have any other zero? Give a reason. No. It is a cubic, so it has at most
three zeroes, and three have been found.

(c) Verify the cubic relations (practice only: NCERT marks cubic verification as not from the
examination pointofview).a=1,b=0,c=-4,d=0.Sum=-2+0+ 2 =0 = -b/a. Pair sum =
(-2)(0) + (0)(2) + (2)(-2) = -4 = c/a. Prod)

p
(1) Ira

V& .

A e Yourteacher for Polynomials

4. Assertion-Reason

. . . 2
Assertion (A): The polynomial x* + 1has r e Hi, I am Ira. | teach this syllabus all day, so
Reason (R): The graph of y = x? + 1lies cc Polynomials is very much my home ground.

Ask me anything from this chapter. A
Both A and R are true and R is the corrt concept, a numerical, or that one doubt you

Both A and R are true but R is not the ¢ did not want to raise in class. Pick one to
start:

(a)
(b)
(c) Alis true but R is false.
(d) Ais false but R is true.

Answer: (a). x2 > 0, so x2 + 1= 1 for every
exactly why there is no zero.

5. Assertion-Reason

Assertion (A): The polynomial x3 - x has 1
Reason (R): A polynomial of degree n has

Both A and R are true and R is the corr«
Both A and R are true but R is not the ¢
A is true but R is false.

a
b
c

(a)
(b)
(c)
(d)

d) A is false but R is true. Free questions, no login needed
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Answer: (d). x3 - x = x(x - 1)(x + 1) has exactly three zeroes: -1, 0, 1. A cubic cannot have four
zeroes, so A is false. R is the correct general rule.

6. Assertion-Reason

Assertion (A): x2 - 5x + 6 and 3x2 - 15x + 18 have the same zeroes.
Reason (R): Multiplying a polynomial by a non-zero constant does not change its zeroes.

a) Both A and R are true and R is the correct explanation of A.

(a)
(b) Both A and R are true but R is not the correct explanation of A.
(c) Alis true but R is false.

(d)

d) A is false but R is true.

Answer: (a). 3x% - 15x + 18 = 3(x? - 5x + 6), and both have zeroes 2 and 3. R gives the reason: if
p(k) = 0 then 3p(k) = O too.

7. Error analysis: The wrong sign :
ra

Your teacher for Polynomials

Asked for a quadratic polynomial whose z

+ 3x = 10. Find the error and correct it.

@ Hi,  am Ira. | teach this syllabus all day, so

Answer: The middle coefficient must be tl Polynomials is very much my home ground. S
-b/a = -3, so its zeroes (-5 and 2) add ug Ask me anything from this chapter. A Bt
2), with zeroes 5 and -2: sum 3, product - concept, a numerical, or that one doubt you

did not want to raise in class. Pick one to

start:

8. Competency MICQ: Matching ze

Which polynomial has zeroes -2 and 5?
(a) x2 - 3x - 10 (b) x2 + 3x - 10 (c) x2 - 7x

Answer: (a). Sum = 3 and product = =10, : )
-10=4+6-10=0.

Important Questions for

1-Mark Questions

Q1. If one zero of 5x2 + 13x + k is the recij Free questions, no login needed
Product of zeroes =1,sok/5=Tand k=5
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Q2. The graph of y = p(x), where p(x) is a quadratic, touches the x-axis at exactly one point.
How many zeroes does p(x) have?
One zero (the two zeroes are equal). The x-coordinate of the touching point is that zero.

Q3. If a and B are the zeroes of x2 - x - 6, find a2 + ap?.
a+B=10B=-6. 0% +0cp%=0B(c+p)=-6x1=-6.

Q4. What is the maximum number of zeroes a cubic polynomial can have?
Three, because a polynomial of degree n has at most n zeroes.

Q5. Write a quadratic polynomial whose zeroes are -3 and 4.
S=1,P=-12,s0x%-x-12.

2-Mark Questions

Q6. Find the zeroes of x2 + 2,/2 x - 6 and verify the relationship between the zeroes and the
coefficients.

(L) Ira
s

Split: product -6, sum 2,/2: the terms are :
x2+3/2x-J2x-6=x(x+3/2) - /2(x
Zeroes: /2 and -3,/2. Sum = -2,/2 = -b/a

A e Yourteacher for Polynomials

@ Hi,  am Ira. | teach this syllabus all day, so
Q7. Find a quadratic polynomial whose z¢ Polynomials is very much my home ground.

x2 - 2x - 1/3. Multiply by 3: 3x2-6x-1.C Ask me anything from this chapter. A
concept, a numerical, or that one doubt you

. . did not want to raise in class. Pick one to
Q8. If 2 is a zero of x? + 3x + k, find k and tart
start:

p(2) =4+6 +k=0,sok =-10. Product = 4
(-5) = -3 = -b/a.

Q9. a and B are the zeroes of x2 - 6x + k,
oa+B=6.Then3a+2B=2(a+B)+a=1

3-Mark Questions

Q10. Find the zeroes of 4,/3 x2 + 5x - 2./: 1d
the coefficients.

ac =4/3 x (-2/3) = -24 and b = 5, so spl

4/3x%+8x-3x-2/3=4x(/3x+2) -,

Zeroes: \/3/4 and -2/,/3 = -2,/3/3.

Sum = /3/4 - 2/3/3=(3/3-8/3)/12 = -

Product = (\/’3/4)(_2/\/'3) - _1/2, and c/a L Free questions, no login needed
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QM. If a and B are the zeroes of x? - 3x + 1, find a quadratic polynomial whose zeroes are a2

and B2.

a+B=3,aB="1

New sum = a2 + B2 = 9 - 2 = 7. New product = a2B2 = (oB)? = 1.
Required polynomial: x2 - 7x + 1.

Q12. The difference of the zeroes of x2 - 7x + k is 3. Find k and the zeroes.
Let the zeroesbe aandBwitha>B.a+ B =7anda - B = 3. Adding: 2a=10,soa=5and B =
2.k = of =10. The zeroes are 5 and 2.

5-Mark Questions

Q13. If a and B are the zeroes of p(x) = 3x2 - 5x - 2, (i) find the zeroes and verify the
relationship between the zeroes and the coefficients, (ii) find o/ + B/a, (iii) find a quadratic
polynomial whose zeroes are 2a and 2.
(i)a=3,b=-5 c=-2. Two numbers with product 3 x (-2) = -6 and sum -5 are -6 and 1.
3x% - Bx +x - 2= 3x(x - 2) +1(x - 2) = (3
Sum = 2 - 1/3 = 5/3, and -b/a = -(-5)/3 ={R] Yk .

A e Yourteacher for Polynomials
Product = 2 x (-1/3) = -2/3, and c/a = -2/
(i) o2 + B2 = (a0 + B)? - 20 = 25/9 + 4/3 =
o/B + B/a = (o2 + B2)/aB = (37/9) + (-2/3) e Hi, I am Ira. | teach this syllabus all day, so

Check with the zeroes: 2 + (-1/3) + (-1/3) Polynomials is very much my home ground.
(iii) New sum = 2(a + B) = 10/3. New prodt Ask me anything from this chapter. A
X2 — (10/3)x - 8/3. Multiply by 3: 3x2 - 10y concept, a numerical, or that one doubt you

did not want to raise in class. Pick one to

zeroes 4 =2 x 2 and -2/3 =2 x (-1/3).
start:

Q14. If o and B are the zeroes of 2x? - 5x 20
+ 3B and 30 + 2.

o+ B=5/2 ap =1/2.

New sum = (2a + 3B) + (3a + 2B) = 5(a +

New product = (20 + 3B)(3a + 2B) = 602 4

Now 6(a? + B2) = 6[(a + B)? - 2ap] = 6(a -

25/4 +1/2 =75/2 +1/2 = 38.

Polynomial: x? - (25/2)x + 38. Multiply by

Common Mistakes and E;

1. Reading coefficients from the unsorte Free questions, no login needed
rewrite as 6x? - 7x - 3 first, sob = -7 a.
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2. Dropping the minus in the sum. Writing o + B = b/a. Fix: the sum is -b/a. For x? - 2x - 8 the
sum is +2.

3. Adding a minus to the product. Writing o3 = —c/a for a quadratic. Fix: the product is c/a. The
minus sign on the product belongs to the cubic, oy = -d/a.

4. Wrong sign in the formed quadratic. Writing x? + Sx + P. Fix: use x? - Sx + P and check the
answer with -b/a.

5. Verifying only one side. Writing “sum = 4" and stopping. Fix: compute the sum from the
zeroes and -b/a from the coefficients separately, show both, then write "Hence verified".

6. Losing the zero 0. For 4u? + 8u, dividing by u gives only u = -2. Fix: factorise as 4u(u + 2),
which gives both zeroes 0 and -2.

7. Giving only the positive root. For t? - 15, writing only /15. Fix: t2 - 15 = (t - \/15)(t + /15), so
- /15 is also a zero.

8. Counting y-axis crossings as zeroes. Fix: zeroes are only where the graph meets the x-axis.
A point where the curve touches the x-axicand tiirne hacl. ctill ~calinte Anca

p

_ g Ira

9. Claiming more zeroes than the degree = t' . a
A e Yourteacher for Polynomials

cubic at most three. If your count from

.0. Finding irrational zeroes when you do e

Hi,  am Ira. | teach this syllabus all day, so
Polynomials is very much my home ground.

quadratic and square surds. Fix: use (o

.1. Sign slips when substituting negatives Ask me anything from this chapter. A
always put negative numbers and fracti concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to
start:

Quick Revision Points

e The degree of a polynomial is the highe

e Degrees 1, 2 and 3 give linear, quadratic

 General quadratic: ax? + bx + ¢, with a,

e General cubic: ax3 + bx? + cx + d, with

e kis a zero of p(x) if p(k) = 0.

e The zero of ax + b is -b/a.

e Zeroes are the x-coordinates of the poi

e The graph of a quadratic is a parabola: Free questions, no login needed

e A quadratic has two distinct zeroes, two
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e A polynomial of degree n has at most n zeroes.

e x3 - 4x has zeroes -2, 0, 2; x3 has only 0; x3 - x> has 0 and 1.

e Forax?+bx+c:a+pB=-b/aandap = c/a.

e Quadratic with zero-sum S and zero-product P: k(x2 - Sx + P), k # 0.

e Multiplying by a non-zero constant does not change the zeroes.

e Forax®+bx?2+cx+d:a+B+y=-b/a, ap + By + ya = c/a, afy = -d/a.
e 02+ PB2=(a+B)2-20pand1a+1/B = (a + B)/ap.

e Reciprocal zeroes: ¢ = a. Zeroes that are negatives of each other: b = 0. One zero equal to O: ¢
= 0.

e Plotting graphs of quadratic or cubic polynomials is not evaluated; Exercise 2.1 practises
reading given graphs.

Ira

Weightage in Board Exar Your teacher for Polynomials

Polynomials belongs to the Algebra unit o ons
@ Hi,  am Ira. | teach this syllabus all day, so

in Two Variables, Quadratic Equations and
Polynomials is very much my home ground.

w

course structure for the marks given to the
Ask me anything from this chapter. A

way. .
concept, a numerical, or that one doubt you
did not want to raise in class. Pick one to
Question type start:
MCQ and Number of zeroes
Assertion- of zeroes; the pol
Reason given-zero condit|
Find the zeroes of
Short answers o
surd coefficients);
Expressionsina e X

Longer answers o
and B; finding unk

A curved path or ¢
Case-based
zeroes, shape anc

Free questions, no login needed

Practise every NCERT exercise question in
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