www.sakshieducation.com

Polynomials

Key Concepts

1.

Note:

An algebraic expression in which the variable involved has only non- negative integral

powers is called a Polynomial.

Algebraic expressions such as 3xy, X2 +2x, X3 —x?+4x+3 /%, ax+b etc. are called

1 1
X? +3 is not a polynomial because the first term X? is a term with an exponent that is not a

.. .1
non- negative integer. (i.e. > ).

3 . . . : .

2x*==+5 is not polynomial because it can be written as 2x* =3x™+5 . Here the second
X

term (3x ™) has a negative exponent (i.e., -1).

A variable is denoted by a symbol that can take any real value. We use the letter x,y,z etc.
To denote variables. We have algebraic expressions such as 2X,3X,—X,§X.... all in one

variable x.

Each term of the polynomial consists of the products of a constant, called the coefficient of

the term and a finite number of variables raised to non- negative integral powers.

In the polynomial 3x*>+7x+5, each of the expressions 3x%,7x and 5 are terms. Each term of
the polynomial has a coefficient, so in 3x? +7x+5, the coefficient of X* is 3, the coefficient

of x is 7 and 5 is the coefficient of X’ (Remember x° =1) .

The degree of a polynomial is the highest degree of its variable term.

A polynomial in one variable x of degree n is an expression of the form
ax"+a X"t +.+ax+a,

Where a,,a,,8,,......,8, are constants and a, # 0.

In particulars, if a,=a, =a,=a,=...=a, =0 (i.e. all the coefficients are zero), we get the

zero polynomial, which is denoted by “0’.
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A polynomial may be a multinomial but every multinomial need not be a polynomial.
A linear polynomial with one variable may be a monomial or a binomial.
E.g.:3x or 2x - 5.
Zero polynomial is a constant polynomial having many zeros.

Types of Polynomials: (Classification on the basis of number of terms)

Monomial: Polynomial containing one term is called monomial.

Example: 6x°, _73 Xy, 5, 8
Binomial: Polynomial containing two terms is called binomial.

Example: 4—3x5%° + 4z

Trinomial: Polynomial containing three terms is called trinomial.
Example: x? —3x+13,

Order (or) Degree of monomial: Sum of the powers of variables of a monomial is known as

degree of a monomial.
Example: 5x°y°
Degree of monomial is 2+3=5.

Polynomial of Various Degrees:

Linear polynomial: If the degree of a polynomial is one, then that polynomial is said to be

linear polynomial.
Example: 2x+5

Note: The general form of a linear polynomial in one variable ‘x” is ax+b, where a, b J Rand

az0.

Quadratic Polynomial: If the degree of a polynomial is two, then that polynomial is said to

be quadratic polynomial.
Example: X° +2x+6

Note: The general form of quadratic polynomial is ax’ +bx+c, where a,b,cORanda#0
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Cubic Polynomial: If the degree of polynomial is three, then that polynomial is said to be

cubic polynomial.
Example: 3x° —4x* +3x+6

Note: The general form of a cubic polynomial is ax® +bx? +cx+d, where a, b, ¢, d

ORand az0.

Order (or) Degree of a Polynomial: The greatest degree of the terms in the polynomial is

the degree of a polynomial.
Example: Degree of 6x° —3x+4isl.

Note: The degree of a constant polynomial is zero.

Zero Polynomial : If all the coefficients of the polynomial are zeroes, then the polynomial is

called zero polynomial
Note: Degree of zero polynomial is undefined.

Zero of a Polynomial

The number for which the value of a polynomial is zero that value of a variable is called
zero of the polynomial.
Example: Zero of the polynomial 5x+6 is_?.

Remainder Theorem: If f(x) is a polynomial in ‘X" of degree>1, ‘a’ is any real number if f(x)

is divided by (x-a), then the remainder is £ (a).

Division Algorithm: If f(x), g(x) are two non - zero polynomial, then there exist
polynomials q(x) and r(x) uniquely such that f(x) = q(x) g(x) + r(x), where r(x) = 0 or deg r
(x) <deg g (x).

The general form of a “first degree polynomial” in one variable x is ax +b where a and b are

real numbers and a#0.

A “Quadratic polynomial” in x with real coefficients is of the form ax? +bx+c where a, b, c

are real numbers with a# 0.

A real number Kk is said to be a zero of a polynomial p(x), if p (k) = 0.
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The zero of the linear polynomial ax + b is -b .
a

A linear polynomial ax+b, (a#0), the graph of y = ax + b is a “straight line” which

. . . -b
intersects the X axis at exactly one point namely (— ,Oj.
a

i) A quadratic polynomial can have at most 2 zeroes.
ii) A cubic polynomial can have at most 3 zeroes.
If dand B are the zeroes of the quadratic polynomial ax’ +bx+c then

-b _ —(coefficient of X)

a+f=—=
) A a coefficient of x>
. c constantterm
ii)y af =—= — 5
a coefficient of x

For any quadratic polynomial ax*+bx+c, a# 0. the graph of the corresponding equation

y=ax® +bx+c either opens upwards like this [ or open downwards like this n depends

on whether a>0o0or a<0. These curves are called parabolas.
A polynomial p (x) of degree n has almost ‘n” zeroes.

If a, 3,y are the zeroes of the cubic polynomial ax®+bx®+cx+d =0 then

i)a+ﬂ+y=%b

i ap s+ =

iti) apy="9
a

Division Algorithm:

Dividend = Divisor x Quotient + Remainder.
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Example -1 p(x) = x+2. Find p(1), p(2), p(-1) and p(-2). What are zeroes of the polynomial x + 2?
Solution:  Let p(x) = x+2
Replace x by 1
p(l)=1+2=3
Replace x by 2
pR2)=2+2=4
Replace x by -1
p(-1)=-1+2=1
Replace x by -2
p(2)=2+2=0

Therefore, 1, 2, -1 are not the zeroes of the polynomial x+2, but -2 is the zero of the

polynomial.

Example -2. Find a zero of the polynomial p(x) = 3x+1

Solution:  Finding a zero of p(x), is same as solving the equation
p (x) =0
ie. 3x+1=0
3x=-1
1
X=-=
3

So, —% is a zero of the polynomial 3x+1.

Example -3. If p(x) =ax +b, a#0. alinear polynomial, how will you find a zero of p(x)?

Solution: As we have seen to find zero of a polynomial p(x), we need to solve the polynomial

equation p(x)=0

Which means ax+b=0, a#0.

Soax=-b
. -b
ie, X=—

a

www.sakshieducation.com



www.sakshieducation.com

So, x= _?b is the only zero of the polynomial p(x) = ax+b i.e. A linear polynomial in one
variable has only one zero.

Example - 4. Verify whether 2 and 1 are zeroes of the polynomial x> —3x+2

Solution:  Letp(x) = X* —3x+2

P(2) =(2)>-3(2)+2
= 4-6+2=0
p(1) = (1)>3(1)+2

=1-3+2
=0
Hence, both 2 and 1 are zeroes of the polynomial X* —3x+ 2.
Example - 5. What is the degree of the polynomial x*> —3x+ 2? Is it a linear polynomial?
Solution: No, It is a quadratic polynomial. Hence, a quadratic polynomial has to zeroes.
Example-6. If 3 is a zero of the polynomial x* +2x-a. Find a?
Solution:  Letp(x) = X* +2x-a

As the zero of this polynomial is 3, we know that p(3) =0.
X*+2x-a=0

Putx=3, (3)2+2(3)-a=0

9+6-a=0
15-a=0 2x° =2x* =2x-5
—a=-15 x—1>2x4—4x3—3x—1
Or a=15 —oxt — 2y3
Example -7. Divide the polynomial 2x* —4x® —3x-1 - *
by (x-1) and verify the remainder with zero of the divisor. -2x°-3x-1
-2x° +2x°
Solution:  Let f(x)=2x"-4x>-3x-1 + _
First see how many times 2x* is of x.
-2x* =-3x-1
2x*
=2x° - 2X% +2X
X
+ -
Now multiply (x-1)(2x°) = 2x* —2x°
Then again see the first term of the remainder that B 55X B 15
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is - 2x° . Now do the same.

Here the quotient is 2x°> —2x* —2x~-5 and the remainder is -6.

Now, the zero of the polynomial (x-1) is 1.
Put x=1in f(x), f(x) =2x* -4x*-3x-1

f()=2(D)"-41)°%-301) -1
=2(1)-4(1)-3(1) -1
=2-4-3-1
=-6

Example -8. Find the remainder when X° +1 divided by (x+1)

Solution: Here p(x)=x’+1

The zero of the linear polynomial x+1 is-1  [x+1 =0, x = -1]
pCT) = (141
=-1+1
=0.
So, by Remainder Theorem, we know that (X’+1) divided by (x+1) gives 0 as the

remainder.
Example -9. Check whether (x-2) is a factor of x> —2x* —5x+4

Solution:  Let p(x)= x> —2X* —=5x+4

To check whether the linear polynomial (x-2) is a factor of the given polynomial,
Replace x, by the zero of (x-2) i.e. x-2=0 x=2.
P(2)=(2)-2(2)>-5(2) +4
=8-2(4)-10+4
=8-8-10+4

=-6.
As the remainder is not equal to zero, the polynomial (x-2) is not a factor of the given

polynomial x°—2x*-5x+4.
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Example -10. Check whether the polynomial p(y) = 4y®+4y? —y-1 is a multiple of (2y+1).

i {24422
)

=Ll o
2 2

1
2

So, (2y+1) is a factor of p(y). That is p(y) is a multiple of (2y+1).

Example - 11. If the polynomials ax®+3x°>—-13and 2x® -5x+a are divided by (x-2) leave the

same remainder, find the value of a.

Solution:  Let p(x)= ax®+3x* -13and q(x) =2x°> -5x+a
“* p(x) and q(x) When divided by x-2 leave same remainder.
0 p(2)=a(2)

a(2)°®+3(2)*-13=2(2)*-5(2) +a
8a+12-13=16-10+a
8a-1=a+6
8a—-a=6+1
Ta=7
a=1
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Some More Important Problems

1. Write a quadratic polynomial and a cubic polynomial in variable x in the general form.

Sol. General form of a (in variable x)
i) Quadratic polynomial: ax’ +bx+c

if) Cubic polynomial: a +bx? +cx+d.

2. i) p(x) = X* =5x -6 find the value of p(1), p(2), p(3), p(0), p(-1), p(-2), p(-3).

Sol. P(x)= x*-5x-6
p() =(M)*-5(1)-6=1-5-6
=1-11=-10
p(2) =(2)*-5(2)-6=4-10-6
=4-16=-12
P =(3)?-53) -6=9-15-6
=9-21=-12
p(0) = (0)? -5(0)-6=0-0-6=—-6
p(-1) =(-)*-5(-)-6=1+5-6
=6-6=0
p(-2) = (-2)2 -5(-2) -6=4+10-6
=14-6=8
p(-3) =(-3)* -5(-3) -6=9+15-6
=24-6=18

3. p(m)=m? - 3m +1, find the value of p(1) and p(-1).
Sol. p(m)=m?2-3m+1

P(1)=(12-3(1)+1=1-3+1
=23=-1
P(-1) = (-12-3(-1) +1=1+3 +1 =5
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4. Let p(x) = x2 - 4x+3. Find the value of p(0), p(1), p(2), p(3) and obtain zeroes of the
polynomial p(x).

Sol. p(x)=x2-4x+3
p(0)=(02-4(0)+3=0-0+3=3
p1)=(1)2-4(1)+3=1-4+3=4-4=0
pP2)=(2)2-4(2)+3=4-8+3=7-8=-1
pB)=(3)2-4(3)+3=9-12+3=12-12=0
We see that p(1) = 0 and p(3) =0
These points x =1 and x =3 are called zeroes of the polynomial p(x) = x? - 4x + 3.
5. Check whether -3 and 3 are the zeroes of the polynomial x2 -9.
Sol. P =x"-9= p(-3)=(-3)*-9=9-9=0

p(3) =(3)°-9=9-9=0
p(-3)=0and p(3) =0

-3 and 3 are the zeroes of the polynomial p(x)=x2-9.
6. If p(t) = 3 -1, find the values of p(1), p(-1), p(0), p(2), p(-2).

Sol: p(t)= t3-1,

7. Check whether -2 and 2 are the zeroes of the polynomial x* -16.
Sol: p(x) = x*-16.

p(-2)=(-2)*-16 = 16 -16= 0

p2)= (2*-16=16-16= 0

yes, -2 and 2 are zeroes of the polynomial x? - 16.
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8. Check whether 3 and -2 are the zeroes of the polynomial p(x) when
p(x) = x2 -x -6.
Sol: p(x) =x2-x -6.
pB) = 32 -3-6=9-3-6=9-9=0
p(-2)= (-2)2-(-2)-6=4+2-6=6-6=0

yes, 3 and - 2 are zeroes of the polynomial p(x) = x2 -x -6

9. Why are % and -1 zeroes of the polynomials p(x) = 4x* +3x—-1?

Sol: p(x)=4x*>+3x-1

()43 -3

p(-1) =4(-1)% +3(-1) -1
=4x1-3-1
=4-3-1=4-4=0

p(=) =0

p(%j =0and p(-) =0

% and -1 are zeroes of the polynomial p(x)=4x2 + 3x -1
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10 Find the zeros of the quadratic polynomial x*+7x+12, and verify the relation between the
zeros and its coefficients.
Solution:
The zeros of f(x) are given by f (x) = 0.
Now, f(x) =0

= x*+7x+12=0

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

= X+4=0o0r,x+3=0
= X=-4o0r,x=-3.

Thus, the zeros of f(X)=x*+7x+12area =-4and 5 =-3.

Now,

Sum of the zeros = @ + 3= (-4)+(-3) =-7 and, - Coefficient of x _ _7 _ b
a

Coefficient of x> 1
Constantterm _ 12

Product of the zeros = af = (—4) x (-3) =12 and, - > == =10=%
Coefficiert of x* 1 a

11. Find the zeros of the quadratic polynomial f(X)=6x*-3, and verify the relationship

between the zeros and its coefficients:
Solution:
The zeros of f(x) are given by f(x)=0.
Now, {(x)=0

6x2 —3=0=> (v/6X)2 - (/3)?

= (+/6x—-+/3) (\/6x++/3) =0

= /6x-4/3=00r,/6x++/3=0

Y )(:ﬁor")(:__\/§
V6 J6
V2o 2

Hence, the zeros of f(x)—6x2—3are'a—iand,8——i

4 . \/E \/E
Now,

Sum of the zeros = a'+,8=i+ ~ 1 =0and, Coefflt?lethof X2 :—9=0

V2 U2 Coefficientof x> 6
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Also,

Product of the zeros = =1 Constantterm _-3_-1

2 2

1 -1
aff =—=x—==—and, —— =—=
P J2 2 2 Coefficient of x> 6

12. Find the zeros of the polynomial f(u)=4u®+8u, and verify the relationship between the
zeros and its coefficients.

Solution
f (u) = 4u® +8u,
= fu)=4uut+?2)

The zeros of f(u) are given by f(u) =0.
Now, f(u) =0

= 4u(u+2)=0
= u=0or, u+2=0
= u=0or,u=-2

Hence, the zeros of f(u) are: a =0and f=-2

Now,
a+f=0+(-2)=-2and af =0x-2=0

U Sum of the zeros = - Coeffl ('?l L 4 uz
Coefficient of u

and, Product of the zeros COn-st-ant ter m2
Coefficient of u

13. Find the zeros of the polynomial f(x)=4y3x?+5x-2y3, and verify the relationship
between the zeros and its coefficients.

Solution: We have,
f (X) = 44/3x2 +5x~ 24/3,

43 x -2/3 = -24
—  f(X)=44/3x% +8x-3x- 23 +8x-3=-24
—  f(X) = 4x(+/3x+2) —/3(+/3x + 2) +8+(-3)=+5
= f(x) = (v/3x+2)(4x-+/3)

The zeros of f(x) are given by f(x) = 0.

Now, f(x)=0

— (3x+2)(4x-+/3)=0
— J3x+2=00r,4x-+/3=0

= X=—£OI’,X=£
J3 4
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Hence, the zeros of f(x) are: a:—iand B :ﬁ
J3 4
Now,
2 J3_-8+3_ 5 -2 43_ 1
a+f=—-—+—= =- and,af =—=x—=-=
P a4l aB TR T
Also,
Coefficientof x _ 5 Constantterm _-243 _ 1
- — > == and, — == =-=
Coefficient of x 43 Coefficientof x> 43 2
Coefficient of x Constant term

Hence, sum of the roots = -

and, Product of theroots

Coefficient of x? Coefficient of x>

14. Find the zeros of the quadratic polynomial f(x)=abx®+(b*>—ac)x-bc, and verify the

relationship between the zeros and its coefficients.
Solution:
f (x) = abx® + (b* —ac)x—bc,

= f(x)=abx® +b’x—acx-bc,
= f(x) =bx(ax+b)—c(ax+hb)
= f(x) =(ax+b)(bx-c)

The zeros of f(x) are given by f(x) = 0.
Now, f(x)=0
= (ax+b)(bx-c)=0

= ax+b=0or,bx-c=0

b c
= X=—-—0r,X=—
c b

Thus, the zeros of f(x) are: a = —E and, 8 :%
a

Now,
b c¢_ac-b? b c_ ¢
A= T PN,
Also,
_ Coefficient of x :_(bz —ac]: ac-p? , Constantterm __bc__c
Coefficient of x> ab ab ' Coefficient of x*>  ab
Hence,
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Sum of the zeros = - Coefficient of X and, Pr oduct of the zeros Constant term

Coefficient of x> Coefficient of x>

15. Find the zeros of the polynomial x2+%x—2, and verify the relation between the

coefficients and zeros of the polynomial.

Solution: Let f(x)=x? +%x— 2. Then,

£(x) :%(ex2 +x-12) :%(6x2 +OX—-8x~12)

= f(x)= %{ (6x* +9x) - (8x+12)} = %{3x(2x+ 3)—4(2x+3)} = %(2x+ 3)(3x—4)
The zeros of f(x) are given by f(x) = 0.

4

Now, f(x) =O:>%(2x+3)(3x—4) =0=2x+3=00r,3x-4=0=> x=_730r, x=§

Hence, a = _73 and 8 :g are the zeros of the given polynomial.

Now,

o2 Z]3

The given polynomial is f(x) = x* + % R

_ Coefficient of x __(—1/6 _~1 4 _Constanttem _-2__,
Coefficient of x* 1 6  Coefficientof x> 1
Clearly,
a+pB=- Coefficient of x and, a3 = Constant term

Coefficient of X2 " Coefficient of x2

Hence, the relation between the coefficients and zeros is verified.

16. If aand B are the zeros of the quadratic polynomial f(x)=x*- px+q, then find the values

of () a2+ B (ii) §+%

Solution: Itis given that a and 3 are the zero of the polynomial f(x)=x*+-px+q,
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O a+pf= (f) p and, aﬂ—ﬂ-q

(i) a®+pB°=(a+p)*-2aB=p°-2q [-a+p=pandaB=q]
(ii) 1+1_M_£
a B aB q

17. Find a quadratic polynomial, the sum and product of whose zeroes are +/2and -g

respectively. Also, find its zeroes.

Solution: Let a, be the zeros of required polynomial. It is given that a + #=+/2 and af =~

I\JIoo

The quadratic polynomial is f(x)=x*—(a + ) x+ap or, f(x) =x° —\/Ex—g
2 3
Now, f(x)=x —x/Ex—E

= f(x):%(2x2—2x/§x—3)

= f(x):%(2x2—3\/§x+\/§x—3)

(X = %{\/Ex(\/ix—@ +(2x-3)}
= f(x) :%(«/EX—S)(\/EXH)

The zeroes of f(x) are given by f(x) = 0.

Now, f(x)=0
1 1
= ~(V2x-3)(V2x+1) =0=/2x-3=00r,V2x+1=0= x=——o0r, x= -
> )( ) \/— 72
Hence, the zeroes of f(x) are 3 and -1
' V2 V2’

18. If a and B are the zeros of the quadratic polynomial f(x)=ax’+bx+c, then evaluate:

() o +p @) G+ (i) @* + 5°
(iv) %+% ) Z_w%z

Solution: It is given that a and S are the zeros of the quadratic polynomial f(x)=ax® +bx+c,
a+,3:—9and a,B:E
c a
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(i) We know that
a’+ % =(a+p)° -2ap

a2+,32=(__bJ2_2=b2—22ac
a a a
243
(i) a,B_a’+p _(a+p)-2a8_| a a) _b’-2ac
poa & ap ac

¢
a

(iii) We know that a®+ ° =(a + B)° -3aB(a + B)

-n\ _ _ I3 3 3
0 03+ﬁ3=(—bj _33[_b): b® , 3bc _ —b’ +3abc _ abc—b
a al a a® a° al as
3abc-b?
v) Lo Ll-g B _~ & _3abeb’
a B (ap)’ (CT c?
a

(v)

b _JcY_ b
B _at+ B _(a+p)-3aBa+p) z(_a) -{aj(-aj _3abc-b® _ b(3ac-b?)
C

a
L «a ap ap a’c a’c

&)

19. If a and B are the zeros of the quadratic polynomial f(x)=ax*+bx+c, then evaluate:

i) a*+p* (ii) Z—z+§—§

Solution Itis given that @ and S are the zeros of the quadratic polynomial f(x)=ax® +bx+c,

O af+,[>’:—9and,cr,8=E
a a
(1) 0,4 +,B4 =(a,2 +ﬁ2)2_20'2,52
= a*+p ={(a+p) - 208} -2ap)’

el AT e

b?-2ac)’ 2¢? _ (b?-2ac)? - 2a’c?
a’ S a? a’

= a4+,84=[
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2 +,8_2_ a*+p* _(b*-2ac)®-2a’c®

a
2 2 2 N2 2
B a apB a“X(Cj

a
_ (b* - 2ac)? - 2a’c?
- a’c’

Find a quadratic polynomial if the zeroes of it are 2 and_?l respectively.

Let the quadratic polynomial be ax* +bx+c,a# 0 and its zeroes be @ and 8 Here

cr=2,,6’:_?1

Sum of the zeroes = (a + )

= 2 + (__1) e §
3) 3
Product of the zeroes = (af)
e 2(__1j e __2
3 3
Therefore the quadratic polynomial

ax® +bx+cisk[x* - (a+ B) x+ap,

Where K is a constant = K {xz —2 X —%}

We can put different values of k.

When k=3, the quadratic polynomial will be 3x2 - 5x - 2.

Find a quadratic polynomial with zeroes -2 and % .

Let the quadratic polynomial be
ax’ +bx+c,a# 0 and its zeroes be a and Jéi

Here a:—z;ﬁ:%

Sum of the zeroes = (a + ) =(-2) +%
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_-6+1_-5

3 3

Product of the zeroes = af = (— 2) (éj

0 The quadratic polynomial ax* +bx+c is

K lxz —(a+p) x+ a,B] Where k is a constant

w(3)e(3)

We can put different values of k

When k =3 the quadratic polynomial will be 3x? + 5x -2

What is the quadratic polynomial whose sum of zeroes is -3 and the product of zeroes
is -1.

Sum of zeroes = (a + f) = _73

Product of zeroes = a8 = -1

[ The quadratic polynomial ax® +bx+c is

K lX2 —(a+p) x+ aﬁ] where k is a constant.
= k[x? —['73) x +(=1]]

We can put different values of k

When k =2 the quadratic polynomial will be 2x2 + 3x -2.
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If a,B,y are the zeroes of the given cubic polynomials, find the values as given in the

table.
S.No.| Cubic Polynomial a+p+y ap+py+y apy
-b -3 c -1 -d _-(-2
1. 3 4 2 _ o _ T =_"=-3 —=—"=- — = 7 =2
X“H3XT-Xx=2 a 1 a 1 a 1
-b -8 c -6 -3 -d_-(2 _1
2. 3 2 _ — - = =2 | ===~ | — = L =
AXT+8XT —6x -2 a 4 a 4 2 a 4 2
-b_-4 c_-5 -d_-(=2
3. 3 2 _ _ ——— = =-4 —=—_—=-5 — = 7 =2
x> +4x° —-5x-2 a 1 1 a 1
3+ 2+ _ _ & _
4 X SX 4 _b:_5:—5 _:9:0 :—4:—4
X2 +5x* +0.x+4 a 1 4 a 1

Verify that 3, -1, —% are the zeroes of the cubic polynomial p(x) =3x> -5x° -11x-3, and

then verify the relationship between the zeroes and the coefficients.

Comparing the given polynomial with

ax® +bx* + cx+d, we get
a=3,b=-5 c=-11,d =-3.
Further

p(3) =3x3* - (5x3%) - (11x3) -3
=81-45-33-3=0,
p(-1) =-3-5+11-3=0,

p(_l):—1_§+2'—3:—2+z:0
3 9 9 3 3 3

Therefore, 3, -1, and —% are the zeroes of 3x® —5x* —11x - 3.

So, we take o =3, f=-1and y:—%.

Now,
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1 1_5
a+p+y=3+(-D+|-<|=2--==
B+y ()[?J 3 3

(9 _=b

3 a’
aB + py+ya =3x(-1 + (1) (
<
a’

(—ijsz —3+E— :_1
3 3 3

ooIH

1 -(-3 _-d
afy =3x(-)x|-=|=-1l=——F=—
By =3x(-1) ( 3j 3 "
25.  Find the quadratic polynomial in each case, with the given numbers as the sum and
product of its zeroes respectively.
1 1 -11
i) =,-1 ii) V2,2 iii) 0,45 iv)11 —= = vi)41
)+ V2.5 i) 0B i) oy v

Sol: i) Let the quadratic polynomial be ax® +bx+c, and its zeroes be @ and 3

We have, a+,8— Sl G
4 4 a

-4 c
all=-1=—=—
P 4 a

If we takea=4;b=-1;c=-4

[l The quadratic polynomial which fits the given conditions is 4x? -x - 4.

ii) Let the quadratic polynomial be ax? +bx+c, and its zeroes be a and 3

We have, a+,6’=\/_=_(_T\/§)=_?b
:—(—&72)
-}-_
ap 3

If we take a =3, b= — 3\/5; c=1

[ The quadratic polynomial which fits the given conditions is 3x2-3v2 x +1
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iii) Let the quadratic polynomial be ax® +bx+c, and its zeroes be a and g

0_-b

Wehave, a+[=0=—
1 a

5 _
-5~

[V Ne)

a,[z’:\/g

If we take a =1; b=0; c=\/§

LI The quadratic polynomial which fits the given conditions is

X2 +0.x+4/5=x2+4/5

iv)  Let the quadratic polynomial be ax® +bx+c, and its zeroes be @ and 3

We have, a+ﬁ:1:#:_—b

If wetakea=1,b=-1; c=1

LI The quadratic polynomial which fits the given conditions is x2 -x +1

v) Let the quadratic polynomial be ax’ + bx+c, and its zeroes be a and 3

We have, a'+,6’=-——1:_—b
4 a

If wetakea=4;b=-1; c=1
LI The quadratic polynomial which fits the given conditions is 4x> + x + 1
vi) Let the quadratic polynomial be ax® +bx+c, and its zeroes be a and S

We have, a+ﬂ:4:¥:_—b
a

[V )

1
al =1==-=
g 1

Ifwetakea=1;b=-4; c=1

LI The quadratic polynomial which fits the given conditions is x? -4x +1
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Divide 2x*+3x+1by x+2. 2x=1
X+2)2%% +3x+1
(2x-1) (x+2) +3=2x* +3x-2+3 22 + Ax
=2x% +3x+1 - -
ie, 2x* +3x+1=(x+2)(2x-1) +3 1
Therefore, Dividend = Divisor x Quotient + Remainder -X=2
+ o+
3
X—2

- x? +x—1>—x3 +3x*-3
Divide 3x?-x®-3x+5 by x-1- x?, and verify the

x> +x* =X
division algorithm. + - +
Dividend = Divisor x Quotient + Remainder

2x% = 2X+E
=(-x*+x-1)(x-2)+3 x? — x4

—_ + —_
=3+ X2 - x+2x* -2x+2+3

3

=-x>+3x>-3x+5
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28. Find all the zeroes of 2x*—3x®-3x?+6x-2, if you know that two of its zeroes are

V2 and -+/2.

Sol: Since two of the zeroes are /2 and —+/2 , therefore we can divide by
(x=/2)(x++/2) = x? - 2.

2x% =3x+1
x2—2)2x4—3x3—3x2+6x—2

4

2x* - 4x? First termof quotient is 2X2 =2x°
X
- +
-3+ x* +6x-2
5 =3
-3Xx +6X Second termof quotient is—— = -3x
X

x* =2
2
X? =2 Third termof quotient isx—2
X
- o+
0

So, 2x* =3x® —=3x? +6x—2= (x> = 2)(2x* _3x+1)

Now, by splitting -3x, we factorize 2x* =3x+1 as (2x-1) (x-1). So, its zeroes are given by

X = % and x=1. Therefore, the zeroes of the given polynomial are J2 , = J2 and 1 and %

29.  Divide the polynomial p(x) by the polynomial g(x) and find the quotient and remainder

in each of the following:
(i) p(x)= x®=3x*+5x-3,g(X) =x* -2
(i) p(x) = x* =3x® +4x+5, g(x) = x* +1-X
Sol: i) p(x)= x®—-3x*+5x-3,g(x) =x" -2
(x* =3x*+5x-3)+ (x* -2)
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X—3
NG —2>x3—3x2 +5x-3

x3 - 2X
- +

-3x*+7x-3
-3x> +6

7X-9
Quotient = x-3; Remainder = 7x -9
ii) p(x) = x* =3x® +4x+5, g(x) = x* +1-x
g(x) =x®-x+1
(x* +0x® - 3x* +4x+5) + (x* —x+1)

x> +x-3
NG —x+1>x4+0x3—3x2 +4x+5

Xt =x3+x?
— + —

X2 —4x% +4x
X3 =X +X
— + -

-3x* +3x+5
-3x* +3x-3
Wy -

8

Quotient = x2+x-3; Remainder = 8
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30. Find a cubic polynomial with the sum, sum of the product of its zeroes taken two at a

time and the product of its zeroes as 2, -7, -14 respectively.
Sol: Let a,f,y are the zeroes of the cubic polynomial of ax3+bx2+cx+d

Givenag+f+y=2

ap -+ fy+ya =-T
apy =-14

Then the cubic polynomial is

X =x*(a+B+y)+x(aB + By +yB)-aBy
=x* = x?(2) + x(-7) - (-14)
=x°-2x* -7x+14

31.  Draw the graph of x* —3x- Yy and find the zer

y=x>-3x-4 6

(x,y) (-2,6) ~6) | (2-6) | (3,4) 4,0) (5,6)

-1 and 4 are zeroes of
points of X - am'%

ic polynomial because (-1,0) and (4,0) are intersection

Justify : x* - Ix -4
X=4)+1(x-4)=(x+1) (x—4)

Zeroes of p(x) = (-1, 4)
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-2, 0, 2 are the zeroes of cubic polynomial
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Draw the graph of x*-4x

y=x%-4x
X -2 -1 0 1 2
y=x>-4x 0 3
oy | (20 | (13

i3 51
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