[Polynomials

C Fastracl« Revision )

» Polynomial: An expression of the form p(x) = ayx” + a,x”_1

+ax"? 4 . +a,_,x+a, where g,=0,is called a polynomial
in the variable x of degree n.

Here, gy, @y, 0y, ..., d, are real numbers and each power of x
(l.e., n) Is a non-negative integer.

For example, 13x + 5, 19x% + 5x + 8, — 23.4\/3 + 12y2 + 8y + 6,
etc.

» Degree of the Polynomial: The highest power of x In a
polynomial p (x) is called the degree of the polynomial.

» Types of Polynomials: Main types of polynomials are
given below:

1. Constant Polynomial: A polynomlal of degree zero
(0) Is called constant polynomial and it is of the form
p(x) = k, where kis a constant.

For example, p(x) =5

2. Zero Polynomial: Constant polynomial 0 is called the
zero polynomial.

For example, =0 —0x+0

3. Linear Polynomial: A polynomial of degree 1
is called linear polynomial and it is of the form
p(x) = ax+ b, where aand b are real numbers and a=0.
For example, p(x)=5x+3

4. Quadratic Polynomial: A polynomial of degree 2
is called quadratic polynomial and it is of the form
p(x) . ax* + bx + ¢, where g, b and c are real numbers
and a=0.

For example, p(x) = 3 + 4x—6

5. Cublc Polynomial: A polynomial of degree 3 is called
cubic polynomial and it is of the form
p(x) w ax + bx* + o + d, where g, b, c and d are real
numbers and a« 0.

For example, p(x) = 35 + 55X + 6x—7

6. Biquadratic Polynomial: A polynomial of degree 4
is called biquadratic polynomial and it is of the form
p(x) = ax 44 b + ol + dx+ e, where a, b, ¢, dand e are
real numbers and a= 0.

For example, p(x) = 5x7—3x° + 4x° + 8x+ 15

» Value of a Polynomial at a Given Point: If p(x) Is a
polynomial in x and « is a real number, then the value
obtained by putting x = a in p(x) is called the value of p(x)
at x w c.

» Zero of a Polynomial: A real number a is said to be a zero of a
polynomial p(x), if p(a) = 0. Here, (x— «) is called the factor of
the polynomial p(x).

» Geometrical Meaning of Zeroes of a Polynomial:
Whenever the curve intersect(s) the X-axls, the x-coordinate

of that paint(s) is/are the zeroes of the curve.

e.g. Here zeroes of a curve are -3, -1 and 2.
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1. A non-zero constant polynomial has no zero.

2. The degree of a zero polynomlal is not defined.

3. A polynomial of degree 'n" can have atmost n
zeroes. i.e, a quadratic polynomial can have

- atmost 2 zeroes and a cublc polynomlal can have
atmost 3 zeroes.

P
> Relationship between the Zeroes and the Coefficlents
of a Polynomial
1. A quadratic polynomial whose zeroes are a and B, Is
given by
p(x) = k [xz —(a+p)x+aP]=k [x2 — (Sum of zeroes) x
+ (Product of zeroes)],
where kis the arbitrary constant.
2. Let « and p be the zeroes of a quadratic polynomial
p(x)= ax’ + bx+ ¢, where a = 0, then

b Coefflclent of x
Sum of zeroes =a + f=(-1)-—=(-1)- 5
a Coefficlentof x

Constant term

Product of zeroes = aﬂ:(-1)2-£-.-;{-1)2- -
Coefficientof x

3. A cublc polynomlial whose zeroes are «, B and v, Is given
by
p(X) = kX = (@ + B+ )X+ (aB + By +ya)x— afy]
— p(x) = k [x° — (Sum of zeroes) x*+ (Sum of the product
of zeroes taken two at a time) x — (Product of zeroes)],
where kis the arbltrary constant.

4. IF a, p and ¢ are the zeroes of a cubic polynomial

p(x) = ax + bx* + cx+ d where a= 0, then
2
Sum nfzeroes=a+|3+y:(_1)2=(_1]_CGEFHCIE“WFX
a Coefficient of x>

Sum of the product of zeroes taken two at a time

= af + By +ya =(-12-L=(~1
il a Coefficlentof x*

2. Coefficientof x

Product of zeroes=afy =(-1)*- i—{ {2, =onstant Ferm
a

Coefficlent of x3



& Practice Exercise

: ! Multiple choice Questions
p 2 2 Q 6. Graph of a polynomial p(x) is given in the figure.

Q1. The maximum number of zeroes a cubic polynomial The number of zeroes of p(x) is: [CBSE 2023]
can have, is: [CBSE 2020] Y
a. 1 b. 4 4
C £ d. 3

Q 2. The zeroes of the quadratic polynomial

x* + 25x + 156 are:
a. both positive
b. both negative X'« 7 5 \ > X
C. one positive and ane negative
d. Can't be determined

Q3. The graph of a polynomial p(x) cuts the X-axis
at 3 points and touches it at 2 other points. The 3.3 b 3 c & d 5

number of zeroes of p(x) is: [CBSE2021 Term-I]
a. | b2
c 3 d 5

Q4. The graph of y = p(x) is shown in the figure for
some polynomial p(x). The number of zeroes of
p(x) is/are: [CBSE2023]

¥ /_ p(x)
A

( X =7 O\B /C—'-x
V. \/

<=

Q7. In figure, the graph of a polynomial p(x) is shown.
The number of zeroes of p(x) is: [CBSE2021 Term-I]

YA

p=2

YV
X 0 >X a1 b. 2
€3 d. 4
:” Q 8. The graph of y = f{ix) is shown in the figure for some
. o polynomial f{x). .
c 2 d. 3 4

Q5. The given linear polynomial y = f{x) has:
[CBSE SQP 2023-24]

i f(x)
.. AN/ AN

5 ) A .
Ol
Nle.s W/ I
4
Y
The number of zeroes of f(x) is: [CBSE 2023]
a.5 b. 6
C. 4 d 8
L S — X Q9. If one zero of the polynomial fix) = 3x* + 11x + p is
reciprocal of the other, then the value of p is:
a.0 b. 3 c 1 d. —3
| 3
Y Q10. If «, P are zeroes of the polynomial X = 1, then
a. 2 zeroes ;
b. 1zero and the zero Is '3’ value of (a +f}) is: [CBSE2023]
a. 2 b. 1

c. 1zero and the zerois '4'
d. no zero cC—1 d. 0



Q1l. A quadratic polynomial, the product and sum of

Q12.

Q13.

Q 14.

Q 15.

Q 16.

Q7.

Q 8.

Q19

Q20

Qal

Q22

whose zeroes are 5 and 8 respectively, is:
[CBSE 2021 Tarm-1]

a. k(>x*— Bx + 5) b. k(x*+ 8x + 5)

c. k(x*=5x + 8B) d. k(x*+ 5x + B)

If two zeroes of the polynomial X+ x* —9x -9 are
3 and -3, then its third zero is:

a. —I b. 1 c. 9 d 9

if a, B are the zeroes of the polynomial

1 R |
P (x) = 4x*—3x —7, then [—+—] is equal to:

(9
[CBSE 2023)
7 5 3 5
i B o =2 d =
&3 3 “ 3 7

If o, B are the zeroes of f{x) = 2 + 8x —8, then:

b. a+p>af
da+pB+ap=0

If the sum of the zeroes of the polynomial
p(x) = ().5!2—225)){2 — 2x — 12 is 1, then p takes the
value(s):

a. a+p=caf
Ca+pP<afl

8 723 b. —23 c. 2 d +5
If o, B, y are the zeroes of the polynomial
ﬂx):xz’—w(2+bx—c.then : + : - : =
afp Py ryo
5 & b 2 g, ot d =t
a C C

If the zeroes of the quadratic polynomial
x*+ (@ +1) x + b are 2 and -3, then:
[NCERT EXEMPLAR; CBSE 2023]
a. a=-7b=- b. a=5b=-1
c. a=2.b=-6 d. a=0.b=-6
The sum and the product of zeroes of the polynomial

p(x) = x* +5x+ 6 are respectively: [CBSE2023]
a. 5.—-6 b. —5.6
G 3 d. —-2.-3

The sum and product of zeroes of the polynomial

P(x) = 3x% — 5x + 2 are: [CBSE 2023]
5.2 -5 2 2 -5 -2

= b, =5 = =
>33 33 © '3 53
The zeroes of the polynomial p(x) = x* +3x+2are
given as: [CBSE 2023]
alz2 b. 2.=1 c. —24.1 d —2.-1
The zeroes of the polynomial X —3x —m (m + 3)
are: [CBSE 2023]
a. mm+3 b. —m.m+ 3

c. m—(m+3) d. —m. —(m+ 3)
f x-1 is a factor of the polynomial
p(x) =x° +ax’ + 2band a + b = 4, then

[CBSE 2021 Term-l]
3. 0ub ba—] .b=-5
c. o=/, b=-3

Q 23.

Q 24.

Q2s.

If a cubic polynomial with the sum of its zeroes,
sum of the products two at a time and product of
its zeroes as 0, —7 and —6 respectively, then the
cubic polynomial is:

a. x+7x—6 b. X +7x+6

C K=Tk—6 d X —7x+6

If 2 and 1/2 are the zeroes nfpx2 + 5x + r, then:
[CBSE 2021 Term-I]

8 f=it=2 b. p=r=—2

C. pm2 rw-—2 d pe—2.r=2

If o.and  are the zeroes of the quadratic polynomial

p(x) = x> —ax — b, then the value of ot + Bz Is:

[CBSE2023]

a.?=2b b.d?+2b c b =2a d b%+20

-€) Assertion & Reason Type Questions N

Directions (Q. Nos. 26-30): In the following questions, a
statement of Assertion (A) Is followed by a statement of
Reasan (R). Choose the correct option:

Q 26.

Q27.

Q 28.

Q 29.

Q 30.

a. Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of Assertion (A)

b. Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertlon (A)

c. Assertion (A) is true but Reason (R) is false
d. Assertlon (A) Is false but Reason (R) Is true

Assertion (A): f(x)= 2x° —E+7 is a polynomial
X

in the variable x of degree 3.

Reason (R): The highest power of x in a polynomial
f(x) is called the degree of the polynomial f (x).
Assertion (A): The polynomial p(x) = x* +3x+ 3 has
two real zeroes.

Reason (R): A quadratic polynomial can have at
most two real zeroes. [CBSE 2023]
Assertion (A): Polynomial x> + 4x has two real
zeroes.

Reason (R): Zeroes of the polynomial x> + ax
(a = 0)are 0 and a. [CBSE2023]
Assertion (A): If the sum and product of zeroes of
a quadratic polynomial is 3 and —2 respectively,
then the quadratic polynomial is X ~Zx-2.
Reason (R): If S is the sum of zeroes and P is
the product of zeroes of a quadratic polynomial,
then the quadratic polynomial is given by
x* —Sx+P.

Assertion (A): If two zeroes of the polynomial
f(x) —x°—2x*— 3x+ 6 are .\/f and _ﬁ,then its

third zero is 4.
Reason (R): If «, B and y are the zeroes of the

polynomial f(x) = ax + bx® + ex + d. Then,
Coefficlent of x*

Sum of the zeroes = —(1)-
Coefficlent of x°




‘@/ Fill in the Blanks Type Questions A

Q

Q

Q

Q 34.

3. (d)
A curve either touches or intersects the X-axis, then it
has zeroes of polynomial.

T

31

32

33.

The polynomial of the form ax* + bx + ¢,a =0 is of
4] 5 L=
If graph of a polynomial does not intersects the

X-axis but intersects Y-axis in one point, then
number of zeroes of the polynomial is equal to

If p(x) = ax® + bx + ¢, then _b
a

is equal to............of

Zeroes.

Suppose two zeroes of cubic polynomial

n:v{3 + bx2 + cx + d are zero. The third zero is
[NCERT EXERCISE]

'@f True/False Type Questions N

Q35

Q36

Q 37.

Q 38.
Q 39.

[ Solutions

\ 4

(d) The maximum number of zeroes of a cubic
polynomial can have 3.

. (b) Let  and B be the zeroes of X* + 25x + 156.

Then, a+B=-—25andaf} =156
This happens when a and 3 are both negative.

10.

The number of zeroes of p(x)

= Number of Intersection points

+ Number of touches paints

=34-2=5
(a) The number of zeroes of the polynamial p(x) is
0 as the graph does not intersect the X-axls at any
point. So, the number of zeroes of p(x) is O.
(b) The number of zeroes of the polynomial f(x) Is
one as the graph intersects the X-axis at one point
only. So. f{x) has 1zero and the zero is 3.
(a) The number of zeroes of the polynomial p(x) is 2
as the graph intersects the X-axis at two points.

So, the number of zeroes of p(x) is 2.

(c) Given, curve intersect the X-axis at three points,
then number of zeroes of p(x) is 3.

(a) The number of zeroes of the polynomial f(x) is 5
as the graph intersects the X-axis at five points.

So, the number of zeroes of f(x) is 5.

1
(b) Let @ and -, be the zeroes of F(X) =35+ Nx + p.

~. Product of zeroes = «. - l _P
ct

3
= p= =
(d) Given, « and B are the zeroes of a polynomial

F(x]=x2—1=x2+0-x—1.

Then. we B =T Coefficlent of x

Coefficient of x?

:—E:D
1

1.

TR!CK

Quadratic polynomial = k[xz—(sum of zeroes)x

A biquadratic polynomial have atmost four zeroes.

If one of the factor of x* + x — 20 is (x + 5),then the

other factor is (x + 4).

If (x + 2) is a factor of x° —2ax* + 16, then the value
of a is 4.

Graph of a quadratic polynomial is an ellipse.

The quadratic polynomial whose sum of zeroes is 5

and product of zeroes is —2, is x> —5x—2.

(c) Given, sum of zeroes = 8
and product of zeroes =5

+ (product of zeroes)]

12.

13.

14.

15.

. Required quadratic polynomial

=k [xz—(sum of zeroes)x + (product of zeroes))
— k [}*=5x + 8)

(a) Let the third zero of the polynomial

X + xX*—9x—9 be a.
Coefficlent of x2

Now, sum of zeroes =(-1)-

Coefficlent of x3

3+(3)+a=-1=>a=-1
(d) Given. o and P are the zeroes of the polynomial
p(x) =4 x*—3x—7.
Coefficlent of x

() SEHHIEEOE X

Coefficient of x H
2 Constantterm 1+ﬂ B

Coefficient of x? 4

o 1,1 usB 3 (~4) 3

a B of 4 7 7

(a) Since. a and B are the zeroes of 2x% + Bx — B.

=1

a+f=

and af=(-1)

8 8
o+ B = nd af3 >

Hence. o+ B=af
(d) Let @ and B be the zeroes of the polynomial
p(x) =(p%®=23) x* = 2x—12
=2 2
Then a+fe=— g - z
pc-23 p°-23
Also, sum of zerces=a. + P =1 (given)
2 =
= §2—23=2
= p® =25
- p= * 5



16.

17.

18.

19.

20.

(b) Since. c. B and vy are the zeroes of the polynamial

f(x)=x3—ﬂx2+bx—r;

[1-|-|3-|—f=—£?-)- ={]C{B‘-‘f‘ :—«-_-.I—Cl — 5
Now. 1 + 1 + L s
o Py @ apy C

(d) Let p(x) = >+ (a+1)x+b
Glven that. 2 and —3 are the zeroes of the quadratic
polynomial p(x).

p(2) =0 and p(-3) =0

Now, p(2) =0

= 22+(G+])(2)+D=D

- 20+b =—6 (1)
Also. p(-3) =0

>  (3)%+(a+1)(-3)+b =0

— 3a—b =6 +42)
On solving eqs. (1) and (2). we get

a=0b=-b6

(b) Given. polynomial p(x) = x> +5x+6

_ Coefficient of x

Now. sum of the zeroes = (-1)
Coeffident of x?

=—-E=-—5

1

_ Constant term

and product of the zeroes = (-1)2
Coefficlent of x?

=1

6
e
1

(a) Given, polynomial p(x) = 3x* — 5x + 2

Now. Coefficlent of x

sum of the zeroes =(-1)-
Coefficient of x*

(-5) 5
— —] T ——
=
2 Constant term

and product of the zeroes =(-1)
Coefficient of x

_1.2_2
3 3

(d) Given. p(x) = x* + 3x + 2
=X X+ 2X+2
(by splitting the middle term)
=x(x+1)+ 2(x+1)
=(x+1)(x+2)
For zeroes of p(x), put
(x+1) (x+2)=0
— x+1=0o0rx+2=0
x=-1-=2

U

21.

22.

23.

24,

25.

(b) Let Ax) = x* —3x—m(m + 3)
= x> —{(m+3) =m)} x—m(m + 3)
@ x> = (m+ 3)x + mx—m(m + 3)
= x{x=(m + 3)} + m {x~(m + 3)}
w {x= (m + 3))(x + m)
For zeroes of f(x), put
(x=(m+3)} (x+m)=0
= x—(m+3)=00rx+m=0
— X=—m. (m+3)
(b) Given, p(x) = ° + ax* + 2b
Since, x— 1is a factor of p(x).
Therefare. p(1)=0
- (1) +a(1)?+2b=0
=3 a+ 2b=-1
Alsa given. o+b=4
On solving. we get
o=9and b=-5
(d) Let o. B and y be the zeroes of the required
polynomial
Then, a+pB+y=0
af + Py +ay=-7
apy=-6
.. Required cublc polynomial
=k = (a+B+y)x + (@ + Py +7a) x— apy)
(where k Is non-zero constant)
o K + (0)X% + (<7)x —=6)) = X* = Tx + 6
(consider, k = 1)
(b) Let polynomial f{x) = px2 +BXx+r

Given. 2 and % are the zeroes of f(x).

_ Coefficient of x

Now. sum of zeroes = (-1)
Coefficient of x?

1=
- =

- 2+

—

2
— 2"

p
S =2
p TP

Constant term

and product of zeroes = (-1)%-
Coefficient of x?

-
D¢ = —
= ?“2 D
= 1:L = r=-2
-2
,D=J"=—2

(b) Given, a and [ are the zeroes of the quadratic
polynomial p(x) = x> — ax— b.

G i B, Coefficlent of x :{_])_@ 6

Coefficlent of x?

=ih

_(_y2.Constant term _ (-b)

and af = ( =
Coefflclent of x 1

So. & + B2 = (o + )2 —2(ap) = a* =2 (~b) = a® + 2b



26.

27.

2B.

29.

30.

(d) Assertion (A): f(x)=2x> —§+? =23 -3x7"+7

is not a polynomial as one of the term Is 3x 'in
which the power of x Is negative.

So, Assertion (A) is false.
Reason (R): It is true to say that the highest power of
x{ir; a polynomial f{x) is the degree of the polynomial
fix).
Hence, Assertion (A) is false but Reason (R) is true.
(d) Assertion (A): We have.

p(x) @ x* + 3x+3
For finding zeroes. put

p(x)=0= x*+3x+3=0
Compare with ox* + bx+ c=0, we get

o=1,b0=3,c=3
~. Discriminant (D) = b* — 4ac
(3)°=4x1x3=9-12=-3<0

= p (x) has no real zero.
So. Assertion (A) is false.
Reason (R): It is true to say that a quadratic
polynomial has atmost 2 zeroes.

Hence, Assertion (A) is false but Reason (R) is true.
(c) Assertion (A): Let polynomial p(x) = x* + 4x

=X (x+ 4)
For the zeroes of p(x). put
x(x+4)=0
= x=0orx+4=0
= x = 0,—4.

So. x + 4x has two real zeroes.
Thus, Assertion (A) Is true.

Reason (R): Let polynomial f{x) = x* + ax, (a # 0)

=X (x+ a)
For the zeroes of f(x), put
x(x+a)=0
= x=0o0rx+a=0
= x=0,-a

So. X° + ax has two zeroes 0 and —a.
Thus, Reason (R) Is false.
Hence, Assertion (A) is true but Reason (R) is

false.

(a) Assertion (A): Let « and B be the zeroes of
quadratic polynamial
Now, givena+B=3=5andaf=-2=P

= Sw3and P=-2
The required quadratic polynomial
= X% (S)x+ P=x*—-3x-2

Therefore, Assertion (A) is true.

Reason (R): It is also true.

Hence, both Assertion (A) and Reason (R) are
true and Reason (R) is the correct explanation of
Assertion (A).

(d) Assertion (A): Let a=v3.p=—V3 be the
zeroes of the polynomial f(x) = =2 - 3x+6
and y be its third zero.

al.

32.
33.

35.
36.

37

3B.

39,

a+p+y :—[%]

% \6—\@+T=2 =y y=2

Therefaore, Assertion (A) is false.

Reason (R): It is also true.

Hence, Assertlon (A) s false but Reason (R) Is true.
In polynomial ax* + bx + ¢ if @ = O, then given
polynomial becames bx + ¢. which is linear type.
Zero

Then.

In polynomial p(x) = ax’ + bx + ¢

b
. Sum of zeroes = ~n

Let three zeroes of given polynomial p(x) be a.. p and v.
Then considera.=0and =0

b
Now, sum of zeroes. o+ B +y =——
a

— O0+0+y=-—

=28 f=——
0

Hence. third zero is —E :
a

True
Let p(x) = X% + x—20
= X%+ 5x — 4x—20
=Xx(x+5)—4(x+5)
=(x—4) (x+5)
Hence, given statement is false.
Let p(x) = x° — 2ax* + 16
Since, (x + 2) Is a factor of p(x). Therefore p(—2) = 0
(<2)* =20 (-2)?+16 =0

= —B-8a+16=0
— 8—8Bao=0
= g=1

Hence. given statement Is false.

Graph of a quadratic polynomlal Is parabola.

Hence, given statement is false.

Given, sum of zeroes = 5

and product of zeroes = -2

.. Quadratic polynomial
= x* — (Sum of zeroes)x + (Product of zeroes)
ol Gyt (=B =0 = Bx—2

Hence, given statement is true.

<) Case Study Based Questions

Case Study 1

Sukriti throws a ball upwards, from a rooftop
which is 8 m high from ground level. The ball
reaches to some maximum height and then returns
and hit the ground.



[f height of the ball at time  (in sec) is represented
by h(m), then equation of its path is given as
he—r+20+8.

(inm) - .

FHFF!Bm

R éﬂil{lnsec}

Based on the given information, solve the
following questions:

Q1. The maximum height achieved by ball is:
a.7m b. 8Bm
£ O9m d 10m
Q 2. The polynomial represented by above graph is:
a. linear polynomial b. quadratic polynomial
c. constant polynomial  d. cubic polynomial
Q 3. Time taken by ball to reach maximum height is:
a. 2 sec b. 4 sec c. 15ec d. 2min
Q 4. Number of zeroes of the polynomial whose graph
is given, is:
a. 1 b. 2
c. 0 d. 3
Q5. Zeroes of the polynomial are:
a. 4 b. 2.4
C 24 d. 0.4
Solutions o
1. Given, he—t4+2t+8
At t=0.h=—(0)+2(0)+8=8
twl h=—(1)2+2(1)+8=9
t=2.h=—(2)°+2(2) +8=8
t=3, h=—(3)+2(3)+8=5
t=4.h=—(4)>+2(4)+8=0
Hence, the maximum height achieved by the ball is
9m.
So. option (c) is correct
2. The polynomial represented by given graph is a
quadratic polynomial
So, option (b) Is carrect.
3. The time taken by ball to reach maximum height is
1 sec.
So. option (c) Is correct.
4. The number of zeroes of the polynomial whose
graph is given, is 1.
So. option (a) Is correct.
5. Since.att=4,h=0

Hence. zeroes of the polynomlal is 4.
So. option (a) is carrect.

Case Study 2

Asana is a body posture, originally and still a
general term for a sitting meditation pose and
later extended in hatha yoga and modern yoga
as exercise, to any type of pose or position,
adding reclining, standing, inverted, twisting and
balancing poses. In the figure, one can observe
that poses can be related to representation of
quadratic polynomial.

Based on the above information, solve the jollowing

quesIions:
Q1. The shape of the poses shown is:
a. spiral b. ellipse  c. linear d. parabola
Q2. The graph of parabola opens downward, if:
a.az0 b.a=0 c a<0 . g0
Q 3. In the graph, how many zeroes are there for the
polynomial?
4 Y
-m ’
: =) ,g]ﬂ : “
8\
X
) i
-,
a. 0 b. 1 G 2 d. 3

Q 4. The quadratic polynomial of the two zeroes in the
above shown graph are:

a. k(x* - 2x-8) b. k(x* + 2x - 8)
C. k(x*+2x+ B) d. k(x*=2x+8)
Q5. The =zeroes of the quadratic polynomial

43x% +5x — 24/3 are:

7 «J3 2 a3
g, e N R
3 4 :?3&
.2 V3 4 _2 N3
B 5



Solutions ¢

1. The shape of the poses shown is parabola which is a

plane curve, mirror symmetrical and approximately

w or N shaped.
So, option (d) is correct.

. If a<0in f(x) = ax* + bx + ¢, the parabola opens

downward.

So. option (c) Is correct.

3.
~TR!ICK ~

\,

The zeroes of the polynomial are the x-coordinates of
those points where its graph touches or intersects the
X-axis.

o

Here, the graph cuts X-axis at two distinct points
-2 and 4. Therefore. two zeroes are there for the
polynomial.

So, optlon (c) is carrect.

In the given graph, the graph cuts X-axis at points -2

and 4, which are the zeroes of the graph.

Now, the required polynomial

= K {xz — (Sum of zeroes) x + Product of zeroes)
=k )= (=2+4) x + (=2 x 4))

= k (x* = 2x — B), where k s an arbitrary constant.

So. aption (a) Is correct.

Given, polynomial = 43x2 + 5x —2\5
= 43x2 + (B-3)x - 243
(by splitting the middle term)
=4—\Ex2 +Bx—3x—2\5
= 4x(\Bx +2) -3(3x+2)
= (V3x+2) (4x -+3)

For the zeroes aof the polynomlal.

(V3x+2)(4x—3)=0

— \Ex+2=0 DF4X—J§=D

=&X=j§' ar xrsg :ﬂ){ui%.%

So. option (b) is carrect.

Case Study 3

Roller Coaster Polynomials

Polynomials are everywhere. They play a key role
in the study of algebra, in analysis and on the whole
many mathematical problems involving them.

QL

Q2.

Q3.

Since, polynomials are used to describe curves
of various types, engineers use polynomials to
graph the curves of roller coasters.

[CBSE SQP 2021 Term-]

Based on the given information, solve the following
guestions:

If the Roller Coaster is represented by the

following graph y = p(x), then name the type of the
polynomial it traces.

Y
| |
| f
/
[
| P |
/ /
X X
/ N |/
/ 7
! |
v
a. Linear b. Quadratic
c. Cubic d. Bl-quadratic

The Roller Coasters are represented by the
following graphs y = p(x). Which Roller Coaster has
more than three distinct zeroes?

Y Y
1 I
v
v v
Y Y
A A
¥ /’_\\ / # P Y
(;;(-1/ "X d. x - /OFU > X
Y \
'11,‘} Y.f

If the Roller Coaster is represented by the cublic
polynomial t(x) = pxj - q'-.v(l + X + s, then which of

the following is always true?
a.sz0 b.rz0

cqgz0 d p=0



Q4.

If the path traced by the Roller Coaster is
represented by the following graph y = p(x), find
the number of zeroes.
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Q5. If the path traced by the Roller Coaster is
represented by the following graph y = p(x), find
its zeroes.

| ¥
| F
HEERNAY \ HENIIEEEE
- 1 N 0 ) 0
R NPT
X ——] _Qi‘ \ - 2} : > X
J / HLIEE / B
/ |\ /
/ \ /
/ \ /
I | PR
] i /
L[] \L i
| HE |
| | v ||
Y
a. 3. —6.—1 b. 2. —6. -1
c. —3.-1.2 d. 3.1.=2
Solutions o
1. Since the graph of the given polynomial y = p(x)

cuts the X-axis at three points. So. the number of
zeroes of the polynomlal shown In the graph Is three.
This means the polynomial y = p(x) Is cublc.

So, option (c) Is correct

Polynomial of graph (a) cuts the X-axis at one point.
So, the number of zero is one.

Polynomial of graph (b) cuts the X-axis at one point.
So. the number of zeroes Is one.
Polynomial of graph (c) cut the X-axis at three polnts.

5.

The zero of a polynomial, y = p(x) is the X-coordinate
of the point where the graph of y = p(x) intersects the
X-axis.

So. the number of zeroes is three.

Polynomial of graph (d) cut the X-axis at four points.
So. the number of zeroes Is four.

Thus. Roller Coaster of option (d) has more than
three distinct zeroes.

So. option (d) Is correct.

A cubic polynomial t(x) = pr:’ + qx2 +rx + s s always
true when p, g. rand s are real numbers and p» 0.
So, option (d) Is correct.

Since the graph of the given polynomial
vy = p(x) cut the X-axis at three points. So. the number
of zeroes of the polynomlal shown in the graph Is
three.

So. option (d) Is correct.

(c)
TiP:

The graph of the polynomial v = p(x). cut the X-axis
at three points—3, —1 and 2, which are also called the
zeroes of y= p(x).

So. option (c) Is correct

Case Study 4

Ramesh was asked by one of his friends Anirudh

-2
to find the polynomial whose zeroes are ﬁ and

NE

i He obtained the polynomial by following

steps which are as shown below:

_9 NE

aA=—— = —
[et 7 and B 3

—2+J§_—3+|_ ~7
B4 43 4B
3 /5 i

ap =—=x
P J3 4 2
.. Required polynomial =:(2—([1+[3)J:+(1B

e

_1#2+ X _l
T4z 2
=3 + T =23

His another friend Kavita pointed out that the
polynomial obtained is not correct.

Based on the above information, solve the
following questions:

Then, a+p=

and

Q1. Is the claim of Kavita correct?
Q2. if given polynomial is incorrect, then find the

correct quadratic polynomial.



Q3. Find the value of a” + [32. Based on the given information, solve the following

OR questions:
If correct polynomial p(x) is a factor of (x— 2), then Q1. Drawa neat labelled figure to show above situation
find f(2). diagrammatically.
* Solutions ¢ Q 2. If one of the zeroes of the quadratic polynomial
‘ J3 (p— 1))(2 + px + 1 is 4. Find the value of p.
1. Given. a=-—= and f=— Q3. Find the quadratic polynomial whose zeroes are
E * 5and -12.

\E -8+3 -5

o e W s OR
34 a3 4f3

If one zero of the polynomial fix) = 5x% + 13x +m

- V3 _ is reciprocal of the other, then find the value of m.
and af= "\EKT ==

. Solutions .
Yes. because value of (o + ) calculated by Anirudh Is
incorrect. 1. We have, f{x) = ax’ + bx+ c a<0
2. Required polynomial = k(x* —(c + B)x + af) It means a figure Is a shape of parabola which open
5> Bx 1 downwards.
= R[X =+ ——] Y
43 2 A

__k 24 g
_m(ﬁp@x 5x Z\E] 5 /‘\ y

= (4\@;{2 + 5x—2\/§)
where k=443

*.f
Bt BZ: et [35—20.[3 2. Since. x = 4 Is one D‘: the zero of the polynomlal
( -5 ] _Zx(i):é.i.]uﬁ (p=1)x%+ px+1.

w) 2] e (o= (@2 + plt) +1=0
Alternate method: =5 16p-16+4p+1=0
a2+Bz={_—2T+(£T=3+i _64+9 73 = 20ﬁ=1;5

NE| 4 3 16 48 48 - p= 2

OR 3. Required quadratic polynomial

We have, p(x) = 43x2 +5x-23 =k [x2 — (Sum of zeroes)x + (Product of zeroes))

= k [} = (=12 + B)x + (=12)(5))
= k [x* + 7x— 60). where kis any arbitrary constant.
OR

Since. p(x) is a factor of (x— 2). then

p(2)=4v3(2)2 +5(2)-2\/3

=16v3+10-2v3 =14V3+10

Let the zeroes of the quadratic polynomlal be «.
Hence. remainder Is ]5}\/5 +10.

Since. one zero of the polynomial f{(x) is reciprocal of

Case Study 5 the other.

A group of school friends went on an expedition *. Product of zeroes - (_1)2. Constant term
to see caves. One person remarked that the Coefficlent of x*
entrance of the caves resembles a parabola and

can be represented by a quadratic polynomial = a-—ml-— = meb
f(.r)=m’2+b.r+c,a¢0,wherea, b and c are real

numbers.

Case Study 6

A student was given a task to prepare a graph of

. . _ 2
quadratic polynomial p(x) = -8 — 2x + x". To draw
this graph, he take seven values of y corresponding
to different values of x. After plotting the points
on the graph paper with suitable values, he obtain
the graph as shown below.




(-14,16) (6, 16)
(=3.7) (5, 7)
X «———4—1 ——+—> X
. - 6 7 8 9

QL

Q2.
Q3.

Based on the above graph, solve the following
questions:

What is the shape of graph of a quadratic
polynomial?
Find the zeroes of given quadratic polynomial.
The graph of the given quadratic polynomial cut at
which points on the X-axis?

OR

The graph of the given quadratic polynomial cut at
which point on Y-axis?

Q1. In figure, the graph of a polynomial p(x) is shown.

Solutions °

The graph of a quadratic polynomlal Is a parabola
which open upwards.
The zeroes of the quadratic polynomial
p(x) = —B — 2x + x* are x-coordinates of the points
where the graph intersects the X-axis.
From the given graph.—2 and 4 are the x-coordinates
of the points where the graph of p(x) = —B — 2x + X
Intersects the X-axis.
Hence. -2 and 4 are zeroes of p(x) =—8 — 2x + x°.
The graph of the given quadratic polynomial cut
X-axis at paoints (2. 0) and (4. D).

OR
The graph of the given quadratic polynomlal cut
Y-axis at paint (0. -8).

"/ Very Short AnSWer Type Questions N

Find the number of zeroes of p(x). [CBSE2016]
¥
X' > e

Q2

Q3.
Q4.

Q5.

Q6.
Q7.

Q8.

If the sum of the zeroes of the polynomial
p(x) = (k2—14) X —2x—121is 1, then find the value
of k. [CBSE2017]

Find the polynomial whose zeroes are E —\/?

If . and B are the zeroes of a polynomial such that
a+ 3 =—6 and afy = 5, then find the polynomial.
[CBSE2016]
If both the zeroes of the quadratic polynomial
ax* + bx + c are equal and opposite in sign, then
find the value of b. [U. Imp.]
If (—3) is one of the zeroes of the polynomial
(k—1) x* + kx + 1, find the value of k. [CBSE2023]
If (x — a) is a factor of p(x) =X~ +6— a, then
find p(a).
If one zero of the polynomial
p(x) = 6x% + 37x— (k —2) is reciprocal of the other,
then find the value of k. [CBSE 2023]

_, Short Answer Type-1 Questions A\

Q1 A teacher asked 10 of his students to write a

Q2

polynomial in one variable on a paper and then
to handover the paper. The following were the
answers given by the students: [CBSE 2020]

2x+ 3, 3x2+7x+2, 4x5+3x2+2, J\)+«f§+7,
7x+ﬁ. 5x3—7x+2, Zx2+3—i, 5x —%,
X

ax3+bx2+cx+d, M+l
X

Answer the following questions:
(i) How many of the above ten, are not polynomials?
(i) How many of the above ten, are quadratic

polynomials?
Read the following passage and answer the questions
that follows:

In a classroom, four students Anil, Jay, Richa
and Suresh were asked to draw the graph of

y= ax’* + bx + c. Following graphs are drawn by the
students:

AY AY
X > X X
\44
Anil Jay
AY AY
X / »X X \ / X




(i) How many students have drawn the graph
correctly?
(i) Which type of polynomial is represented by
Jay's graph?
Q3. Find a quadratic polynomial whose zeroes are

3+\/§ 3—\/§
: and :

Q4. Find the condition that zeroes of polynomial

p(x) = ax’ + bx + c are reciprocal of each other.
[CBSE 2017]

=4x2+3x+7.

Q5. If a and P are the zeroes of p(x)

1 4
thenfind — +—-
a

Q6. If o and [ are the zeroes of the polynomial
x> — 5x + k such that o — B =1, find the value of k.
Q7. If o, B are zeroes of quadratic polynomial
5x° + S5x + 1, find the value of:
(i) o + p? (i) at+ p2 [CBSESQP2023-24]
Q8. If (x+ a)is a factor of 2% + 2ax + 5x + 10, then
find a. [CBSE2016]
Q9. If one zero of the p.tllyr"uzlmi'enl,v«'2 +11x+ kis—3,then

find the value of k and the other zero. [CBSE2016]

-§) Short ANSWer Tupe-ii Questions N

QL Find the zeroes of the quadratic polynomial

4s* —4s+1and verify the relationship between the
zeroes and the coefficients. [CBSE SQP 2023-24]

Q2. Find the zerces of the polynomial
p(x) = 3x* + 5x — 28 and verify the relationship
between its coefficients and zeroes.  [CBSE2023]

Q 3. Find the quadratic polynomial, sum and product
of whose zeroes are —1 and —20 respectively. Also,

find the zeroes of the polynomial so obtained.
[CBSE2019]

Q4. If one zero of polynomial (a® + 9) x* + 13x + 6a s
reciprocal of the other, find the value of a. [CBSE 2015]

Q5. If o« and  are the zeroes of Xt =y — 2, form
a quadratic polynomial whose zeroes are
2a +1, 208 + 1. [CBSE 2016]

Q6. If a, p are zeroes of the quadratic polynomial
X2+ 3x + 2, find a quadratic polynomial whose

zeroes are o + 1, 3 + 1. [CBSE 2023]

'@ Long AnSWer Type Questions \

Ql. o, P are the zeroes of the quadratic polynomial
p(x) = x* — 8x + k, such that a* + B2 = 40. Find the

value of 4. [CBSE 2023]

Q2. Find the value of 'K such that the polynomial
p(x) = 3x? + 2kx + x — k— 5 has the sum of zeroes
equal to half of their product. [CBSE 2023]

Q 3. Ifaand P are the zeroes of the quadratic polynomial
f(x) = ko* + 4x + 4 such that o + p* = 24, find the
value of k.

Q4. Ifuandp are the zeroes of the quadratic polynomial
f(x)= x2 —4x+ 3, find the value of (u“ﬁ,2 + a2f34).

[CBSE 2019]

Solutions

Very Short Answer Type Questions

1.
- TR ! CK )
The zeroes of the polynomial are the x-coordinates of
those points where its graph touches or intersects the

X-axis

\ ) J

The number of zeroes of p(x) is 1 as the graph
Intersects X-axis at one point.

2. Given, p(x) = (K = 14) x* = 2x 12
Also, sum of zeroes =1

(glven)

_ Coefficlent of x =

= Coefficient of x2
=2 -

- EET

— 214 =2

= K =16

= k=+4

3. The given zeroes are ( (

Required quadratic polynomial
p(x) = k(x* = (Sum of zeroes) x + Product of zeroes)
where k is the arbitrary constant.

{ [\F-\)F][ ()]

(2x° -3) =

lI

p(x) = 2x* — 3, where k= 2.

rulru

4. Given,a+p=-6andaf=5.
Required quadratic polynomial.
p(x) = k(x* - (sum of zeroes) x + product of zeroes)
where k is the arbitrary constant.

= K[x® = (a + B) x + ap)
o k(>* = (= 6) x + 5)

p(x) = x* +6x+5 where k=1.



5. Let a and —a be the zeroes of given polynomial

oefficient of x
Sum of zeroes =—%=_CE clento

Coefficient of x?

c¢+(—u)3_c,—b
=5 D=%:>b=[}

6. Given, one zero of polynomial is —3.

G- TiP:

"r A real number a is said to be a zero of a polynomial

p{x)=ax2+bx+c,{faa2+bu+c={}.

On substituting -3 In glven polynomial, we get

(k=1)(-3)*+ k(-3)+1=0

— 9k-9-3k+1=0
= 6k-B=0 = Bk=18

_8 _4
= k= 6 = k 3

7. Given.p(x)=x —ax* +6-0
Since. (x—a) Is a factor of p(x).

Therefore. p(a)=a’-axa®+6-a

i e e = B

B. Glven polynomial. p(x) = 6x% + 37x - (k—2)
Let « and B be the zeroes of p(x).

According to question, B = l
vd

]]2 Constant terrn
Coefficient of x ?

-. Product of zeroes = (—

- b i =)
o 6
= E=—k+2 = k=2—-6=—4

Short Answer Type-l Questions

(I)x3 FV3X 4+ 7 2F + 3 —% and x+% are not

polynomials, because these polynomials contains
negative integral powers or fractional powers. So.
there are 3 expresslons which are not polynomlals.

@TlP

polynomial whose degree is 2, is a quadratic

polynomial. General form of quadratic polynomial is
ax? + bx+c,a=0.

35 + 7x+ 2 is only a quadratic polynomial. So. there
are only 1 quadratic polynomial

2. (i)
~TR!CK w

For any quadratic polynomial ax’ + bx + ¢, the graph of
the corresponding equation has one of the two shapes
either open upwards like \w or open downwards like .

. e

So. Anil and Suresh have drawn the correct graph.
Hence. two students have drawn the graph carrectly.

(i) Linear polynomial is represented by Jay's graph.
3445 _3-45

5 =
3+45+3-46 6
B 5 5

and product of zeroes = [3 +5J§] [ L ;\E]

(3)°-(v5)° _9-5_ 4
25 25 25
*. Requlred quadratic polynomial.

3. - Sum of zeroes =

p(x) = K{x* - (sum of zeroes) x + product of zeroes)

=k[x2—(g)x+[%]] ;5(25)( - 30x +4)

= p(x) = (25x% = 30x + 4)
where, k=25 € Ris an arbitrary constant.

4. Let one zero of the polynomial p(x) be . Then other

will be 1.
(W §

Now, product of zeroes = (-1)?- Constant term

Coefficient of x?2

C
=== _ =&
al = 0

|
o
: O=C

Hence required condition is
Coefficlent of x*= Constant term

5. Given, p(x) = 4x% + 3x +7

Sum of zeroes w a + B = (-1)- CaeliciRntar D

Coefficient of x? 4

Product of zeroes =ap = (—]]2, Constant term 7
Coefficlent of x? 4

Now., .1.,.{..lmﬁ+'1 _—3/4 .,é

a B ap 7/4 7

6. Glven. p(x) = x° — 5x + k and its zeroes are a and B.

(=1)- Coefficlent of x
Coefficlent of x?

Sum of zeroes s + B =

{])2 Constant term
Coefficient of x?

Product of zeroes =af =

o =4 = @)
But a-p=1 (given) ..(3)
Using Identity,
(@ =B)* = (a +P)* - 4ap
- (1)2 = (5)° - 4k

(from egs. (1). (2) and (3))



= 1= 26 -4k
=5 4k = 24
24

k=—=6
7

7. Given. a and B are the zeroes of the polynomial
p(x) = 5x% +5x + 1.

_ Coefficlent of x 5

a+p=(-1) ===
Coefficient of x4 5
Constant term I..1
d ﬂﬂz(—”z‘ =X ===
= Coefficlent of x* 5 5
1 2 3
(')U-2+|32=(u+|3)2—2c1|‘j=(—1)2—2[—]=]_E=g
A1 1.1 o+p -
o —— — :—5
(i) a +B a+|3 5 ~T175)

B. Given, (x + a) is a factor of 2x% + 2ax + 5x + 10.
Then, x + a = 0 must satisfy 25% + 20x+5x+10 = 0.
Conslder. x+0=0
Le. Xw-Q

On substituting the value of 'x' In given polynomial

we get
2(-0)? + 2a(-a) + 5(-a) + 10 =0

20°-20%-5a+10=0

==

= -50=-10
= D:—__]ED
= a=_2

9. One zero of given polynomlal Is 3.

G-TiP-

real number a is said to be a zero of a polynomial p(x),

[ if p(a) = Q.

On substituting —3 in glven polynomial we get
(=3)° + M(=3) + k=0

= 9-33+ k=0

= k—-24=0

= k=24

~. Polynomial p(x) = x* + 1x + 24
=%+ 8x+3x+ 24

(by splitting the middle term)
=x(x+8)+3 (x+ 8)
=(x+ B) (x+ 3)
For zeroes, (x+3) (x+8)=0
= x+3=0 or x+8=0
= X=-—3 or x=—8
Hence. the other zero is -8B.

Short Answer Type-ll Questions

1. Let polynomial p(s) = 45 — 45 +1
Y e I W L
=(25=1° (- &®*=2ab+ b*=(a- b))

= (25-1) (25-1)
For zeroes, p(s) =0
(2s—1)(25s=1)=0

Lig8)
22

— S=

Verification:

Sum of zeruEE=l+l: 1=—=(-1)
2 2

Coefficient of x
=(-1):

Coefficlent of x?

Product of zeroes = — x

L.
272

(2. Constant term

Coefficient of x?

Hence, the relationship between the zeroes and
the coefficients Is verified.

. Given. p(x) = 3%’ + 5x— 28

= 3x% +12x—7x-28
=3x (x+4)—7 (x+4)=(x+4) (Bx-7)
Far zeroes, p(x) = 0

(x+4) (3x=7)=0

=y X:—Q_X:Z

Verification:

7 =124+7 <5 5
s _— = o — —] - ——
Sum of zeroes —4+3 = = (-1) {3]

_ Coefficient of x

= (=1

Coefficlent of x?

el

Productofzerues=(_4)x{1}= = : =

3

(12 Constant term

Coefflclent of x?

Hence. the relationshlp between the zeroes and
the coefficients is verified.

. If @ and B are the zeroes of the quadratic polynomial

f{x). then

fx) = = (a+B) x+ap (1)
Given, sum of zeroes wa + B = — 1
and product of zeroes =ap =- 20
~. From eq. (1).

Ax) = 3% = (<1)x= 20 = x* + x = 20

=X + 5x—4x =20

= x(x + 5) —4(x + 5)

=(x+5) (x-4)
The value of f(x) will be zero. when x + 5 = 0 or
X=4=0
le.when x=-5o0r x=4
So, the zeroes of f(x) are — 5 and 4.



4. Given, p(x) = (¢ + 9)x* + 13x + 6a. Hence. the required polynomial.

1
Let one zero be «. then other zero will be = f(x) = k [x* (Sum of zeroes) x + (Product of zeroes))

where. k Is an arblitrary constant.

1
- Product of zeroes = a x = =(—1)% —Lanstant term

& Coefficient of x? = f{x) = k [x¢ = (<)x + 0] = K*(x* + X)
55 = 26_0 Long Answer Type Questions
a°+9 1. Glven that o and B are the zeroes of the quadratic
or a®+9=6a polynomial p(x) = x* — B x + k.
2 2
>  0*~60+9=0 = a*~2x3xa+(3)%=0 (-B) K
L a+PB=(-1)-—==8 and afp=(-1)*-—=k
TRICK 1 1
(— X — 2y + v = (x—y)° } Also, given a’ + p? = 40
= (0-3)2=0 TRICK
= a=3 ( a’+ ﬁ (a+ B — 2af J
Hence, the value of a s 3. .
5. Let polynomial f(x) w3 = X=2 o (a+B)*—20B=40
As. a and B are the zeroes of f(x). (8)% —2k =40
. Sum of zeroes =a + B =3 64 — 2k = 40
"z Coefficient of x =_£—_1l:] — 2k =64—40 =24
Coefficient of x? 1 >4
and product of zeroes =~ af§ K T 12
2 _Constantterm _ (=2
=(-1)" 1, 5= ( 1 ) e 2. Leta and B be the zeroes of the quadratic polynomial
Coefficient of x
+ p(x}:3x2+2kx+x—k—5
Far the given zeroes (2a +1) and (2 +1),
= 3% + (2k + )x— (k+ 5)
Sum of zeroes = (2a + 1) + (2P + 1) = 2(a + B) + 2
2k+1  2k+1
=2()+2=2+2=4 a+f =(-1)- =t
and product of zeroes = (2a +1)-(2p + 1)
_ 2 —U‘(+5) k+5
=4 uf + 20+ 2a +1 and Cf-ﬁ ( ) 3 3
=h4af+2a+p)+1 . _
=4 (=2) + 201) +1 According to question.
m-8+2+1==5 Sum of the zeroes =-%->< product of the zeroes
Hence, the required polynomial.
p(x) = k[x*= (Sum of zeroes) x + (Product of zeroes)) - (a + B) =%({1[5)
where, k Is an arbitrary constant.
ol R T T e 108 1) e DB = 1308 1) - _.2%%@&“3251
sl 2(2k+1)=k+5
6. Let polynomial. p(x) = x* + 3x + 2 = B~
e 4 G ¢l = Gk+2=k+5
| . 0. an thare e zeroes of p(x). ~ Ak kB2
.. Sum of the zeroes =a + B - k=3
Coefficlent of x 3
— —} - = —1)—--—'=—3 3
=) Coefficient of x2 ( 1 L = 3 1
and product of zeroes = af§ 3. Given that « and B are the zeroes of the quadratic
T Constantterm 2 5 polynomial f(x) = ko +4x + 4,
Coefficlentof x* 1 4 i
U.+|3:—Iand aﬂ:E
For the given zeroes (a + 1) and (B + 1),
Sum of zeroes = (@ + 1) + (B +1) = (o + B) + 2 Also. given o + p* =24
f ‘”'?*2:‘1 TR!CK
and product of zeroes = (a +1)-( + 1) ( o e B2 = (o Bl ]

=af + (o +p) +1
=2-3+1=3-3=0 (o + B)° — 2ap = 24



2
4 4
p— (—’E) —'2}( -II:’-:- 2“{}

& 8_54

k* Kk
16— 8 k = 24k°
WEad=2=D

3% +3k-2k-2=0

I (k+1)-2(k+1)=0

(k+1) (3k-2)=0

k+1=0  or 3k-2=0

=5 k=-—1 or K=2/3

Hence. k==1 or K=2/3
4. Given, f(x) = x* = 4x + 3

U

b 4 U U U U

On comparing with ax’ + bx + ¢, we get
o=1.b=-4c=3

(

TRICK

Sum of zeroes = @ + p = (-1)- Coefficient of x

Coefficient of x?

B e ) R

a 1

(_1]2 Constant term

and product of zeroes =af = Coeffidient of x2
oeffident of x

_£.3_.3
a 1

Now. o B + a?p’ = a®pA(a’+ B2)

= a’p((a + B)* —2ap)

(@ + B)’ = o + B2 + 2ap ]

= (ap)? ((a + B)*—2ap)
(3)2((4)* -2 (3)) =9 (16 - 6)
9 (10) = 90

& Chapter Test

Multiple Choice Questions

Q1. The zeroes of quadratic polynomial x* + 55x + 30
are:
a. both positive
b. both negative
c reciprocal of each other

d. one positive and one negative
Q2. In the given figure, the number of zeroes of the

polynomial f(x) are:

YA

m_f}/—w Ne_ [ 5

Yy
a. 3 5 c 1 d. 0
Assertion and Reason Type Questions

Directions (Q. Nos. 3-4): In the following questions. a
statement of Assertion (A) Is followed by a statement of
Reason (R). Choose the correct option:
a. Both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion (A).
b. Both Assertion (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of
Assertion (A).
C Assertion (A) Is true but Reason (R) Is false.
d. Assertion (A) Is false but Reason (R) Is true.

Q 3. Assertion (A): if one zero of polynomial

Q4.

p(x) = (k2 + 4);2 + 13x + 4k is reciprocal of other,
then k = 3.

Reason (R): If (x — «) is a factor of p(x), then p(a) = 0.
Assertion (A): g(x) = 3x? —£+ 8 is a polynomial in
X

the variable x of degree 2.

Reason (R): The highest power of x in a polynomial
g(x) is called the degree of the polynomial f{x).

Fill in the Blanks

Q 5. The number of quadratic polynomial whose zeroes

afe 3 and 5. 18 s

Q 6. The parabola representing a quadratic polynomial

f(x) = ax’ + bx + ¢ opens upward when................. ;

True/False

Q7. A cubic polynomial can have atmost three zeroes.

Q8. The zeroes of polynomial p(x) are precisely the

x-coordinate of the points, where the graph of
y = p(x) intersect the X-axis.

Case Study Based Question

Q9. The below pictures show few natural examples

of parabolic shape which can be represented by a
quadratic polynomial. A parabolic arch is an arch
in the shape of a parabola. In structures, there
curves helps in fact loading and delivering that
is why there curves are found in bridges and in
architecture.



Based on the given information, solve the following
quesrions:

(i) In the standard form of quadratic polynomial
ax® + bx + ¢, a, b and c write the nature of

(ii) Write the maximum number of zeroes of quadratic

polynomial.
(iii) If a and i are the zeroes of the quadratic
o
polynomial 2x* — x + 8k, then find the value of k.

OR
(iv) If the sum of the zeroes is —p and product of the

1
zeroesis — ; , then find the quadratic polynomial.

Very Short Answer Type Questions

Q 10. Find the value of k, if the product of the zeroes of
X*—= 3o+ 21 is 7.

QllL K the sum of the zeroes of the polynomial
f(x) = ¢ <3l + 4x + 5 is 6, then find the value

of x.

Short Answer Type-l Questions

Ql2. i (x + 3)is a factor of 2x* + 3bx + 7 = 0, then find

the value of b.
Ql3. f « and B are the zeroes of the polynomial

f(x)= 2x% +5x +k satisfying the relation

o +B% +ap =% , then find the value of k for this

to be possible.

Short Answer Type-Il Questions

Q 14. Itis giventhat 1 is one of the zero of the polynomial
7x —x — 6.Find its other zero.

Q15. o and B are the zero of the quadratic polynomial

f(x)=2x*-5x+7, find a polynomial whose

zeroes are 2a + 33 and 3a + 2.

Long Answer Type Question

Ql6. Find the zeroes of the

p(x)= x2 +2ﬁx —6and also verify the relation

polynomial

between the zeroes and their coefficient.



