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Polynomials

In the Chapter

In this chapter, will be studying studied the following points:

Polynomials of degrees 1, 2 and 3 are called linear, quadratic and cubic polynomials respectively.

A quadratic polynomial in X with real coefficients in of the form ax? + bx + ¢, where &, b, C are real numbers
witha=0.

The zeroes of a polynomial p(X) are precisely the X-coordinates of the points, where the graph of y =
p(x) intersects the X -axis.

A quadratic polynomial can have at most 2 zeroes and a cubic polynomial can have at most 3 zeroes.

If o and B are the zeroes of the quadratic polynomial ax* + bx + ¢, then

a+B=— b ,af -
a a
If a, B, y are the zeroes of the cubic polynomial ax® + bx* + cx+ d, then

b
a+f+y=—
a

c

oap + By + ya=—

a

-d
and aPy=—
a

The division algorithm states that given any polynomial p(X) and any non-zero polynomial g(x), there
are polynomials (X) and r(X) such that

P() =g(x) a(x) +r(x),

where r(X) =0 or degree r(x) <degree g(X).

Terms: Various parts of an algebraic expression separated by + or — operations are called the terms of
the expression.

Example: (i) 3x*—2x% + 8x* + 6 — 3X s an algebraic expression consisting of 5 terms, which are 3x*, -2,
8x%, 6 and — 3X.

(i) ¢ + 3x%y — 4xy? + y* + 8X + 3 is an algebraic expression consisting of 6 terms, which are X, 3Xy, — 4xy?,
y? 8xand 3.

Constants: A symbol having a fixed numerical value is called a constant.

Example: 3,2, g ,—9, metc.

Coefficients: Any factor in a term of an algebraic expression along with the sign of the term is called the
coefficient of the product of the other factors.

Example: (i) In an algebraic expression 7x* — 8X* + 5X — 3, the coefficients of X°, X* and X are 7, — 8 and 5
respectively. We also say that —3 is the constant term.

(i) In 3x* — 53 + 8% + \3xX + 5, the coefficents, X', X, X and X are 3, -5, 8 and \/3_respectively.
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NCERT TEXT BOOK QUESTION (SOLVED)

[EXERCISE 2.1 |

Q.1. Thegraphof y=p(x) aregivenin Fig. 2.1
below, for some polynomialsp(x). Find the number
of zer oesof p(x), in each case.

Y’ Y’

A A

1 /
»X

O

Y’ Y’
A
X X X %LX
v
Y’ Y’

Ans. (i) Graph y= p(X) does not cut the x-axis at
any point, so the given polynomial has no zero.

(i) Graph y = p(X) cuts the X-axis at one point,
so the given polynomial has one zero.

(ii)) Graphy=p(X) cuts the x-axis at three point,
so the given polynomial has three zeroes.

(iv) Graph y= p(X) cuts the X-axis at two point,
so the given polynomial has two zeroes.

(v) Graphy = p(x) cuts the x-axis at four point,
so the given polynomial has four zeroes.

¥ ¥ (vi) Graphy = p(x) cuts the x-axis at three points,
so the given polynomial has three zeroes.
| EXERCISE 2.2 |
49 —4s+1 = 48 -2s5-2s+1

Q.1. Find thezer oesof thefollowing quadratic
polynomialsand verify therelationship between the
zeroesand the coefficients.

(i) ¥*-2x-8 (ii) 48 —4st+1
(iii) 62 -3 —7x (iv) 4u*+8u
(v) t2-15

Ans. (i) We have
X—2X—8 =X —4x+2x-8
= (Xx-4)(x+2)
So, the value of x> — 2X— 8 is zero when X—4 =0
orx+2=0
1.e., whenX=4 or x—2
Therefore, the zeroes of X> — 2X— 8 are 4 and 2.

Now,
Sum of zeroes = D+(2)
2 — (Coefficient of x)
1 coefficient of x*
Product of zeroes = (4)—(2)
_ -8 __ Constan term _

1 Coefficient of x*
(i) We have

= (2s-1)(2s-1)
So, the value of 48 —4s+ 1 is zero, when 2s— 1 =
Oor2s—1=0

1
ors=-

i.e., when S = 3

Therefore, the zeroes of 48> — 4s+ 1 are % and

N —

Now,
Sum of zeroes _ 1 + 1
2 2

- (Coefficient of s)
 Coefficient of s?

1 1 _ 1
Product of zeroes = 7 X 37

1
1

_ Constant term
Coefficient of s?
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(iii) We have, +(Constant term)
6X2—T7Xx—3 = 6X*—9x+2x—3 =
— 3X(2X-3) + (2x-3) Coefficient of t
= (3x+1)(2x-3) Product of the zeros = (— \/E)x (\/E)
So, the value of 6x° — 7X— 3 is zero when (3X+ 1)
=0or(2x-3)=0. _ =15
i.e X =- X= = 1
€, or D) B +(Constant term)
Now,  Coefficient of t?
q ; _-1,3_-249_7 (Vi) We have
um of zeroes 37277 % 6 3 -x—-4 =3xX-4x+3x-4
. = X(3x—4)+ 1(3x—4)
= (Coefﬁ.ment of 2)() = (x+1)(3x—4)
Coefficient of x So, the value of 3X2— X—4 is zero, when (x+ 1) =
Prduct of zeroes = _—1><1=_—3 borx=0
uctotz 3726

. 4
i.ee X=-lor= 3
Constatnt term

" Coefficient of X* Now,
(iv) We have, Sum of the zeroes = 4 3+ 1
4+ 8u = 4u(u+2) 3 3 3
So, the value of 4u* + 8u is zero when 4u =0 or — (Coefficient of x)
u+2=0 = . 2
i.e., when u=0oru=-2 Coefficient of x
2 _
Therefore, the zeroes of 4u® + 8u are 0 and — 2 Product of the zeros = — 1x 4__4
Now, 3 3
. B B —_2 __ Constant term
Sumofzeroes = 0+(-2)= 1 Coefficient of x>
Q.2.Find aquadratic polynomial each with the
- given number sasthesum and product of itszer oes
respectively.
(V) We have 1
15 =(t)2—‘/_15)2 0] Z’_l (i) (i) 0,45
- (iv) 1,1 V) —%,% (vi) 4,1
So, the value of t* — 15 is zero when (t +4/15 ) = Ans. (i) Let the quadratic polynomial be ax? + bx

+ ¢, and its zeroes be o and . Then

Oor [t—+15) =0 Lo

atp = - =>—=-=a=-4b
i.e, when t = _Jis50rt= 45 P =7 a 4
Therefore, the zeroes t>— 15 are—\/E are \/E and af =-1= % =-1=c=-a
Now, .
Sum of the zeroes = (_\/g)_'_ (JE) Ifa=1,thenb=-- andc=-1

So, quadratic polynomial which fits the given
condition is

,_.|o
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X2 — %(x— 1) or 4x —x—4.
(i) Let the quadratic polynomial be ax* + bx+c,
and its zeroes be o and . Then

o+ = %3%:=%:>a=4b

and of =713%=71:>c=7a

Ifa=1, then b=f% andc=-1

So, quadratic polynomial which fits the given
condition is

X — %x—lor4x2—x—4.

1
X2 — \/§X+§ or 3 — 3,/2x+1

(iii) Let the quadratic polynomial be ax* + bx +c,
and its zeroes be o and . Then

a+p = ﬁ:—%=0 =-b=0

and aB:ﬁ:%:ﬁ:C:a.ﬁ
Ifa=1,thenb=0andc= JE

So, quadratic polynomial which fits the given
condition is

X +0X+ 4[5 or X+ \[5

(iv) Let the quadratic polynomial be ax* + bx + c,
and its zeroes be o and . Then

o+ =1:>f%=1 =>-b=0

and ocB=1:>%=1:>c=a

Ifa=1,thenb=-1andc=1

So, quadratic polynomial which fits the given
condition is X* + X+ 1

(v) Let the quadratic polynomial be ax? + bx+ c,
and its zeroes be o and B. Then

at+p = 7%3?=7%:b=7%a
and aﬁ=%:>%=%:>c=%a

_ _1 _1
Ifa=1,thenb= 4 and C e

So, quadratic polynomial which fits the given
condition is

1 1
2 — = 2
X+ 4 X+ 4 or4xt+x+1
(vi) Let the quadratic polynomial be ax* + bx + c,

and its zeroes be o and B. Then

o+p =43%b =4=-b=4a

and (x[}=13§=13c=a

Ifa=1,thenb=—4andc=1.
So, quadratic polynomial which fits the given
condition is x> —4x+ 1.

[EXERCISE 2.3

Q.1. Dividethepolynomial p(x) by thepolynomial
0(x) and find thequotient and remainder in each of
thefollowing:
(i) p(X)=x=3x+5x-3,9X)=x*-2
i) p)=x'-=3x+4x+5,9(x)=x+1-X
(i) p(xX)=x* = 5% +6,9(X) =2 — X

Ans. (i)
X-2) X -3 +5x -3( x-3
X - 2x
- +
-3¢ +7x =3
- 3% +6
+ —
X =9

We stop the division process, because the
degree of the remainder is less than the degree of the
divisor. Hence, here the quotient is X — 3 and the
remainder is 7X—9.

(i)

X-X+1) X - 3% +4x +5 (X +x-3
X+ X X
- — +
X —4X +4x +5
X — X+ X
_ o+ _
~3X +3x +5
-3X +3x -3
+ - 4+
8
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We stop the division process, because the
degree of the remainder is less than the degree of the
divisor. Hence, here the quotient is X> + X — 3 and the
remainder is 8.

) X-2) X-5x+6 (-x-2
X' - 2X
. +
2¢— 5x + 6
2X -4
- +
— 5x + 10

Hence, here quotient is —(X* + 2) and remainder
is—5x+ 10.

Q.2. Check whether thefirst polynomial isa
factor of the second polynomial by applying the
divison algorithm.

(i) 2-3,2t4+383-22-9t— 12

(il) X2 +3x+1,3x + 5~ Tx2 +2x+2

(i) p(x) =x* - 5% +6,9(X) =2 — X

Ans. (i)

£-3) 2t'— 3t —2f + ot —12(20+3t+4
2t’ — 6t
- +
3t + 4t — 9t — 12
3t - 9t

+

4 — 12

4 — 12
-+
0

Here, the remainder is zero, hence t* — 3 is a factor
of 2t* + 33 - 2t2 - 9t — 12.
(i)
X +3x+1) 3% + 5% — 7% + 2x +2(3% — 4x+2
33X+ 9x +3%

— 4 +10X=2x +2
—4xX —12X— 4x
+ 4+ +
2% + 6X +2
2X + 6X +2

0

Here, the remainder is zero, hence x> —3x+ 1 isa

factor of 3x*+ 5x3 — 72 + 2x+ 2.

(iif)
X-3x+1) X — 4X + X +3x +1 (¥ -1
X - 3x + X
— +
_x3+3x+1
- X +3x -1
+ -+

2

Here, the remainder is not zero, hence X* —3x+ 1

is not a factor of X+ 4x3 — x* + 3x+1.
Q.3. Obtain all other zer oesof 3x* + 6x3—2x?—

10x -5, |ttwoof|tszeroesare\/7 and \/7

[CBSE 2009 (C)

Ans. Let p(X) = 3x* + 6x° — 10x—and oL =

. [5
ERLAE
15 15
3 and — 3 are zeroes of p(xX) then
5 5 5
(X\}EJ()H\GJ(XZ *g] is a factor of p(X).

Now, by applying division algorithm :

2% —

3% + 6x -3
x2 -2 )3xX +6x —2X —10x-5
3 3% —5X
- +
6X +3X — 10X -5
6x —10x
. +
3X -5
3X -5
- 4+
0
So, 3%+ 6 —2x2 - 10x—5

- (X2 ,%j (3¢+6x+3)+0

X2

(
C (e
(

wlm

{3X*+3x+3x+3}

wlm

2

j {3X(x+1)+3(x+1)
X *%} Bx+3)(x+1)
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There, the zeroes of the given fourth degree Q.5. Giveexamplesof polynomialsp(x), g(x),
polynomial p(x) are q(x) and r(x), which satisfy thedivision algorithm
and
B —
’ T (i) deg p(x) = deg q(x)
Q.4.0ndividingx®—3x2+x + 2 by apolynomial (i) degq(x) =0

0(x), thequotient and remainder, arex—2 and —2x + _

4, respectively. Find g(x). (iif) deg q (x) = degr(x)
Ans. We have Ans.(i) degp(x) = degq(x)
Dividend p(X) = X*—3X2+Xx+2

X)= 2x-3
Divisorg(x) =? Pe)
Quotient g(X) = X—2 g = 2
and Remainderr(xX) = -2x+4 g = *x-1
According to division algorithm
. S . and rx) = -1
Divident p(X) = Divisor g(X) x Quotient g(X) +
Remainder r(X) Clearly pP(X) = q(X) — g(X) +r(x)

322 — X (X — _
SRR 0 s
= X-3x+3x-2=g(X) % (X—2) P = 3x-5
X3—3x* +3x-2 gx = x
= 9= - x=2) ax= 3
Y ox+1 and rex) = =5
ie Xx—2)X — 3% +3x -2 Clearly PX) = (%) — g(X) + (X)
XX (i) degq( = degr()
— X +3x -2 pX) = x-=5
jr X 1—2x gx)= x-2
X -2 qx = 1
X2 and (0= -3
0 Clearly P(X) =a(x) — g(x) +1(X)

Therefore, g(X) =X — X+ 1.

[EXERCISE 24|

Q.1. Verify that thenumber sgiven alongside of 3 5
the.cubic polynomialsbelow arethier zeroes. Also, Now p(l) 5 X(l) +(lj 75><(l) 42
verify the relationship between the zeroes and 2 2 2 2
coefficientsin each case.

1 =2><—+%7—+2
0] 2x3+x275x+2;5,1,—2
(i) ¥+e+5x-2;2,1,1 :%Jr%f%”
Ans. (i) Let p(x) = 2x* +x* - 5x+2
Comparing the given polynomial with ax® + bx? _1+1-10+8 _0
+cx+d, we get 4 4

a=2,b=1,c=-5,d=2
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p(1)=2x (1P +(1>-5x1+2
=2+1-5+2=0
and P(-2) =2(-2)+ (-2)*-5x(=2)+2
=—16+4+10+2=0
., 1and (=2) are the zeroes of 2X° + X* — 5X + 2.
Hence, verified
Here, we have

oc=% , B=land Y=-2

1 -1_Db
Now, 0c+B+Y—2 +1+(-2)= > " a
1 1
af +BY Yo =5 X 1+ 1x(-2)+(-2)x 5
_1 1-4-2_-5_c¢
=yl 2 " a
and afY =% x1x(=2)
=_—2=_—d.Henceveriﬁed.
2 a

(ii) Let p(x) = X* +4x2 + 5x—2
Comparing the given polynomial with ax® + bx? +
1 cx+d, we get
1 a=1,b=-4c=5andd=-2
Now, p2) = 2y —(2)*+5%x(2)-2
=8-16+10-2=18-18=0
and p(l) = (1))—4x(1y+5x1-2
.. 2,1, 1 are the zeroes of X* —4x? + 5x—2
Hence, Verified
Here, we have
a=2,p=landy=1

—(-4) -
Now a+ﬁ+y:2+l+1:4:¥:?b
of+Py+tyo=2x1+1x1+1x2
—2+1+2-2=C
1 a
and (XBYZ2X1X1:2:@:%

Hence, Verified
Q.2. Find acubic polynomial with thesum, sum
of theproduct of itszer oestaken two at atime, and
theproduct of itszeroesas2, —7,—14 respectively.
Ans. Let the quadratic polynomial be ax® + bx* +
cx+ dand its zeroes be a, B and vy.
We have

o pry = 2= Coefficientof x* _ -b
" 71 Coefficientof X @
e Bytvg = L= Cocfficientof X _ ¢
oaf +pytya =7 Coefficient of x> @
-14  Constantterm  —d
and offy = Cocfficien tof x° a

1 Coefficien tof x* a
When we puta=1,thenb=-2,c=-7,d=14.
Therefore, the required cubic polynomial be X* —

2% —-T7x+14.

Q.3. If thezer oesof the polynomial x3—3x2+ x
+lare(a-b),a (a+b),find'a and'b'.

Ans. Since a— b, a and a + b are the zeroes of

f(X).
We have
Coeff.of x>
a-bratathb= o o
_ -(3)
1
and 3a=3=a=1

Constant t erm

= (a—b)ya(a+b)

Coeff, of x>
= =
= a@-p)=-1=1-p=-1
= b>=2=b=1+2

Hence,a=1,b= 1,2
Q.4. If two zeroes of the polynomial x* —6x3 —

26x?+138x —35are2+,/3 , find other two zeores.

Ans. Itis given that 2 + ﬁ and 2 - ﬁ are two

zeroes of f(X).
c =2 B X (2 43))
= (X-2-43)(x-2+3)
(x=2)~(4f3 )

= X*—4x+ 1 is a factor of f(X)
Let us now divide f(X) by X*—4x+ 1
For f(X) — (X+a) =x'— 6x* + 16X —26x+ 10 —ato
be exactly divisible by x> — 2x + Kk, we must have
(=10 +2k)x+ (10 —a— 8k + k?) = 0 for all x
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= 10x+2k = 0,10—a—-8k+ k=0
= k=1510-a-40+25=0
= k = Sanda=-5
We have,
X —2x—35
X +dx+1) X' +6X 26X+ 138x—35
X +4xX + X
- 4+ _

— 2% 27X~ 138

—2X —8X —2X

+ - o+

—35%+140x-35
—35x+ 140x—35
+ - +

0

= f(X) = (¢ —4x+1) (¢ —-2x-35)
Hence, other two zeroes of f(X) are the zeroes of

the polynomial X*—2x— 35, we have
X2 —2Xx—35 = X —7Tx+5x-35
= (X=7(xX+5)

Q.5. If thepolynomial x*—6x3+ 16x?—26x + 10
isdivided by another polynomial x? — 2x + k, the
remainder comesout tobex +a,find 'k’ and 'a’.

Ans. By division algorithm, we have

It is given that f(x) = x* — 63 + 16X*> — 26X + 10,
when divided by X* — 2x + kleaves X+ aas remainder.

S ) - (x+a)=xt—6X + 16X —26x+10—ais
exactly divisible by x> — 2x+ k.

Let us now divide X! — 63 + 16X — 26X+ 10 —aby
X2 —2x+k.

For f(X) — (x+a) = x*— 6x° + 16x>— 26X+ 10 —ato be
exactly divisible by X2 — 2x+ Kk, we must have (=10 +
2K) (X + (10 —a— 8k + k?) = 0 for all x.

= —10+2k=0,10—-a-8k+ k= 0.

= k=5,10-a-40+25=0

= k=5anda=-5.

— 4X +(16%- kX' —26x +10 —a

~ 4kx

X—4x + (8 + k)
X—2x+k) X — 6X+16X—26x+10—a
X — 2X+ kX
o+ _
— 4X + 8%
+ _

+

(8—K)X— (26 — 4k)x + 10— a
(8-K)X— (16 — 2K)x + 8k + k

(-10+2K) x — (10— a—8k+ k)

Additional Questions

Q.1. Answer thefollowingand justify,

(i) Can X* — 1 be the quotient on division of X° +
2x3 +X— 1 by a polynomial in x of degree 5 ?

(i1) What will the quotient and remainder be on
division of @ + bx+ cby px* + ¢+ rx+s, p=0?

(iii) If on division of a polynomial p(X) by a
polynomial g(X),m the quotient is zero, what is the
relation between the dgrees of p(x) and g(x)?

(iv) If on division of a non-zero polynomial p(X)
by a polynomial g(X), the remainder is zero, what is
the relation between the degrees of p(x) and g(x)?

(v) Can the quadratic polynomial X* + kx+ K have
equal zeroes for some odd integer k> 1 ?

AnSs. (i) Quotient on division of X + 2)¢ +X— 1 by
a polynomial of degree 5 cannot be X* — 1, as if we

multiply any polynomial of dgree 5 with X*— 1, it comes
apolynomial of degree 7.

(i) We cannot divide any polynomial of lesser
degree by a polynomial of greater degree.

(iii) If on division of a polynomial p(x) by a
polynomial g(x), the quotient is zero then the dgree
of p(X) must be less than the degree of g(x).

(iv) Ifon division of a non-zero polynomial p(X)
by a polynomial g(x), the remainder is zero then the
degree of g(X) must be less than or equal to the degree
of p(X) and g(x) must be a factor of p(x).

(v) No, this is possible only when

k—4k=0
= kk-4)=0
= k=0or4
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o X'+ kx + Kk can have equal zeroies for k = 4, Q.5. If the zer o of polynomials3x>—px + 2and
which is greater than 1 but not an odd integer. 4x2—gx —10is 2, find the value of 2p—3q.
Q.2. Thesum and the product of the zer ces of Ans. Let f(xX) =3x—px+2
thepolynomial f(x) = 4x?>—27x + 3k?areequal. Find f2) =32y -p2)+2
thevalue(s) of m. =12-2p+2=14-2p
Ans. We have : f(X) = 4x* — 27x + 3k 14-2p =0
Here, a=4,b=-27and c=3K = 2p=-14 =p=7
.. Sum of zeroes = Product of zeroes Let g(X) =4x*—gx—10
9(2) =427 -q(2)-10
jo, DS ~16-2q-10
a a ~6-2q
2 = 20=6=>q =3
ie., ﬂzﬁ Now  2p-3q =2(7)-3(3)
4 4 —14-9=5.
ie., 3k=27

Q.6. Fromthegraph of apolynomial p(x) given

= k=9 below, find the zer oesand henceform thequadratic
= k=+3. _ polynomial p(x)
Q.3. Formaquadratic polynomial oneof whose
zeroes of 2+ V5 and thesum of the zer oesis 4. YA
Ans. Sum of the zeroes =4.
ie. a+pB = 4 T2
(2+\3)+b = 4
= b = 4-(2+5) 3
- 2.3 2 X

Required quadratic polynomial
= K[>® — sum of zeroes X + Product of zeroes)
=KPE—(2+\5+2-\5)x+(2+15) (2-15)
=K[X—4x+(4-5]
=K (X2 — 4x— 1); where. K is constant.
Q.4. Find thezer oesof thequadr atic polynomial
f(x) =x2—3x—28and verify therelationship between

Ans. Zeroes of p(X) are —2 and 1
Sum of zeroes, S=—-2+1=-1

thezer oesand the co-efficient of thepolynomial. Product of zeroes , P = (-2) (1)=—2
Ans. We have : . Quadratic polynomial is k(¢ — Sx+ P)
F(x) =x—3x-28 o pO) =KX~ (~Dx+(-2)]
For zeroes f(x)=0 =Kk(& +Xx-2)
ie. X*—3x-28 =0

Q.7.If afifth degreepolynomial isdivided by a
quadratic polynomial, writethe possible degr ee of
the(a) remainder and (b) quotient.

Ans. (a) Degree of remainder < Degree of divisor

= X-TXx+4x-28 =0
= X(X=7)+4(x=7)=0
= xX-7)(x4) =0

= x =7 So, Degree of remainder =0 or 1

and x =-4 (b) Degree of quoient = Degree of dividend —

Also,a=1,b=-3 andc=-28. Degree of divisor.

Now, Sum of zeroes =7 + (—4) —5.97=3
—(b) —(=3) Q.8. Find thevalueof k such that thequadratic
T:T:3 polynomial 3x?+ 2kx + x —k —5hassum of zeroesas

half of their product.
Prod 7 7 x (4 —E_—28=—28 ANs. 3% +2kx +x—k-5
roduct of Zeroes =7 x (—4) = a1 3+ (2k+1) x— (k+5)

Hence verified. Herea=3,b=2k +1,c=—(k+5)
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1
Sum of zeroes = 5 (Product of zeroes) (Given)

b 1 c
_ = X—
a 2 a

—(2k+1_1x—(k+5

= T3 273

= 2k+2 k+5

= 4k-k = 5-2

= 3k = 3 k=1

Q.9.If aand B arethezeroesof x?—x—2,form
aquadraticpolynomial in x whosezer oesare2a. + 1
and 2B + 1.

Ans. Partl. X2 —x-2

Here a=1,b=-1,c=-2

P )
Sum of zeroes, a.+ B = ?:Tﬂ

c 2
Product of zeroes, oy = E:T =(=2)

Part |1. For required polynomial

Sum of zeroes (S) =(2a.+1)+ (2B +1)
=2(a+b)+2
=2(1)+2
=4

Product of zeroes (P) =Q2a+1)(2p+1)

=20B+20+2p+1
=20fp+2(a+B)+1
=4(-2)+2(H)+1
=—8+2+1=-5

Required quadratic polynomial

=K(¢—Sx+ P), when K is a real number

=K —-4k-5)

Q.10. If two zer oes of the polynomial x*—6x°—

26x2+138x —35are2+./3, find other two zeores.

Ans. Itis given that 2 + ﬁ and 2 - ﬁ are two

zeroes of f(X).
LX= 2B} -2 43D}
= (X—2-43)(x-2+4f3)
= (x=27 ({3 )

= X*—4x+ 1 is a factor of f(X)
Letus now divide f(x) by x2 —4x + 1
For f(X) — (X+a) =x'— 6X* + 162 —26x+ 10 —ato
be exactly divisible by x> — 2x + Kk, we must have
(=10 +2k)x+ (10 —a— 8k + k?) = 0 for all x

= 10x+2k = 0,10—a—-8k+ k=0
= k=510-a-40+25=0
= k= 5anda=-5
We have,
2X —2x+ 35
X +dx+1) X' +6X 26X+ 138x—35
X +4xX + X
- 4+ _
—2X 27X — 138x
—2xX —8X —2x
+ -+

—35X+ 140x—35
~35X+ 140x—35
+ - +

0

= f(X) - 0 —4x+1) (¢—-2x-35)
Hence, other two zeroes of f(X) are the zeroes of
the polynomial X*—2x— 35, we have
X2 —2X—35 = X —7x+5x-35
= (X=7(xX+5)

Multiple Choice Questions

Q.1. Ifoneof thezeroesof thequadratic polynomials
(k—1)x2+ kx + 1is—3, then thevalueof kis:

4 -4

(@) 3 () 3

2 -2

(©) 3 (d) 3
Ans. (a)

Q.2. Thenumber of polynomialshaving zer oesas—

2and5is

(a)l (b)2

(©)3 (d) more than 3
Ans. (d)

Q.3. Ifthezeroesof thequadratic polynomial x2+ (a
+1)x+bare2and -3, then:
(a)a=-7,b=-1 (b)ya=5,b=-1
(c)a=2,b=-6 (b)a=9,b=-6

Ans. (d)
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Q.4. Given the one of the zeroes of the cubic
polynomal ax® + bx® + cx + d is zero, the
product of theother two zer oesis:

C C
@3 (b) 3
b
(@0 (C) i
Ans. (b)

Q.5. If oneof thezer oesof thecubic polynomial x3+
ax?+bx + cis—1, then theproduct of theother

two zeroesis:

(a)b-a+1 (byb-a-1

(c)a-b+1 (da-b-1
Ans. (a)

Q.6. Ifa,barezeroesof p(x) =x2—5k—kanda—b
=1,thevalueof 'K'is:

(a) 4 (b)-6
(c)6 (OE
Ans(c)

Q.7. Thegraph of thepolynomial f(x) =2x—-5isa
straight line which intersectsthe x = axis at
exactly onepoint namely :

-5 -5
(a) [70] (b) [O’TJ
5
©) [E’OJ

5 =5
o(t3)
Ans. (c)

Q.8. The product and sum of the zeroes of the
quadr atic polynomial ax?+ bx + crespectively

aare:
(a) —b/a' cla (b) c/b'l
(c) c/a' bla (d) c/a —bla
Ans. (d)

Q.9. Thenumber of zeroesthat thepolynomial f(x)
=(x—2)?+4can haveis:
(@1
©0

Ans. (b)

Q.10. The zeroes of the quadratic polynomial x2 +
99x + 127 are:
(a) both positive
(b) both negative
(c) One positive and one negative
(d) Both equal

Ans. (b)

(b) 2
(d) 4



