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MATHS -10 (CH-02- POLYNOMIALS)

MATHS -10 (CH-02-2.1- POLYNOMIALS)

Question 1:

The graphs of y= p(x) are given in following figure, for some polynomials p(x). Find the number
of zeroes of p(x), in each case.
(1)

¥,

(if)

(iir)
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(iv)

¥

v)

Answer 1:

(i) The number of zeroes is 0 as the graph does not cut the x-axis at any point.
(ii) The number of zeroes is 1 as the graph intersects the x-axis at only 1 point.
(iii) The number of zeroes is 3 as the graph intersects the x-axis at 3 points.
(iv) The number of zeroes is 2 as the graph intersects the x-axis at 2 points.
(v) The number of zeroes is 4 as the graph intersects the x-axis at 4 points.
(vi) The number of zeroes is 3 as the graph intersects the x-axis at 3 points.
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Question 1:
Find the zeroes of the following quadratic polynomials and verify the relationship between the

zeroes and the coefficients.
(i)x" —2x -8 (ii)4s’ —ds+1 (iii)6x" =3-7x
(iv)4u® +8u (v)r’ =15 (vi)3x’ —x—4

Answer 1:

(i) x*-2x-8=(x-4)(x+2)
The value of 2 —2x-giszerowhen x-4=0o0r x+2=0,i.e,when x=4or x=-2

Therefore, the zeroes of 2 —2y_gare 4 and -2.

Sum of zeroes = 4-2-2- ~(-2) _ ~(Coefficient of x)
1 Coefficient of x°

Product of zeroes = 4x(-2)=-8= (. Constantherm
' 1 Coefficient of x°

&

(i) 45" —4s+1=(2s-1)

The value of 452 - 4s + 1 is zero when 2s- 1= 0, i.e.,.s-=%

Therefore, the zeroes of 452 - 45+ 1 are% and % :

=4}

S ¢ Lk o (Coefficient of s)
um of zeroes = — t—=]=— T ——
2 2 4 (Coefficient of s7)

Product of zeroes = L x 1 -1__Constant term
2 2 4 Coetftlicient of s~

(ili)  6x"—3-Tx=6x" —Tx—3=(3x+1)(2x-3)
The value of 6x% - 3 - 7xis zerowhen 3x+1=00r2x-3=0,i.e, .\':%‘DI’A‘:%

Therefore, the zeroes of 6x2 - 3 - 7x are_?] and %

- ~(=7) —(Coefficient of x
Sum of zeroes = —1 3 -7 =D _ {“’erﬁ_c'e" ofx)
i 2 6 6 Coefticient of x

-1.3_-1_=3 stant ter
Product of zeroes = —xZ=—="== =

6 Coefficient of x°

{1'1.-'} 4 + 8y =4 +8u+0
=du(u+2)
The value of 412 + 8uis zerowhen 4u=0oru+2=0,i.e,u=00ru=-2

Therefore, the zeroes of 412 + 8uare 0 and -2.
~(8) § ~(Coefficient of i)

4 Coefficient of 1°

0 Constant term

Product of zeroes = 0x(-2)=0=—=—""—""——"—
4 Coefficient of v

Sum of zeroes = 0+(-2)=-2

ADDRESS : INFRONT OF ANIL BHATIA DUPLEX PARISAR, NEAR 60 FEET ROAD, SHATABDIPURAM, DD NAGAR, GWALIOR 3



22 DPM CLASSES & COMPUTERS
n-&) Special for Math’s & Science
=" By - Er. Dharmendra Sir (9584873492,7974073108)

(v) ¢£-15
=1 —01-15
—-(r—«fﬁ][u«fﬁ]
The value of # - 15 is zero when y—\15 =0 OF ;+15 =0, i.e., When ; =15 ort =15

Therefore, the zeroes of # - 15 are 15 and 5.

=20 -0 —(Coefficient of ¢
Sum of zeroes =15 +(-V15)=0="—"= ( —— ﬂ}
* 1 {Coctﬁcmnt of t* }

~15 _ Constant t
Product of zeroes = (Vi5)(-15)=-15=—2= =2 =T

| Coefficient of x°
(vi) 3t —x—4
=(3x—4)(x+1)

The value of 3x2 - x- 4 is zerowhen 3x-4=0o0r x+ 1 =0, i.e., when .\':% or x=-1

Therefore, the zeroes of 3x2 - x - 4 are gand -1.

—(~1) _ —(Coefficient of x)

Sum of zeroes = 4+{'—|}|= e = - ’
3 3 3 Coefficient of x

Product of zeroes :%{ Ajet - oM

3 Coefficient of x°

MATHS -10 (CH-02-2.3- POLYNOMIALS)

Question 1:
Divide the polynomial p(x) by the polynomial g(x) and find the quotient and remainder in each of
the following:
(1) p(x)=x"-3x"+5x-3, g(x)=x'-2
(ii) p(x)=x"=3x"+4x+5, g(x)=x"+1-x
(iii) p(x)=x*-5x+6, g(x)=2-x°
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Answer 1:
(i) p(x)=x"-3x" +5x-3
g(x)= Ko

x=3

¥ =2} =3t +5x-3
r

x' 2x
"
=3 +Tx=3
-3x° +6
" »
Tx-9
Quotient=x-3
Remainder =7x-9

(i) p(x)=x"-3x"+4x+5=x"+0x"-3x" +4x+5
g(x)= ¥ +l-x=x'—x+l

3

X +x=3
2 3 4 3 a2
x—x+1) X" +0.x -3x" +4x+5

g rbopead
f— + -
¥ —4x P +4x+5
J.".‘ = .\':+ x
= + s
—3x7 +3x +5
—3x +3x -3
+ o

8

Quotient = ¥ + x- 3
Remainder = 8

(iii) p{x)=x'-5x+6=x'+0x"-5x+6
g(x)=2- ¥ =—x 42

—x =2
Ly 2:I S +0x-5x+6

4 2
X=2x

-+

2¢* -5x+6
' -4
- -
—5x+10
Quotient = -x% - 2
Remainder = -5x+10
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Question 2:

Check whether the first polynomial is a factor of the second polynomial by dividing the second
polynomial by the first polynomial:

(i) rP-3.2r"+3° -2 -9r-12

(i) *"+3x+1L3x" +5x =T’ +2x+2

(iii) »*=3x+1Lx" —dx’ +x7 +3x+1

Answer 2:

(i) =3 20'+37 -2 -9-12

-

F£=3=F+0r=-3
2% +3t+4

£ +00-3) 204 +30 -2 -9r-12
2% + 04" =617

- - %

32 + 47 912
34007 -0
il -
47 +0.0-12
4 +04-12
- - 4+
0
Since the remainder is 0,
Hence, ;2 -3 is a factor of 24 437 -2 —9r—12.

(i) 2P +3x+1, 3x*+5x - Tx" +2x+2
I —dx+2
3+l | 3 5 =Tt 42542

It 4907 + 387

—4x —10x% +2x+2
—dx? —12x7 —4x
+ + +
2x7 +6x+2
25 +6x+2
0
Since the remainder is 0,
Hence, x* +3x+1 is a factor of 3x* +5x* —7x% +2x+2.
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(iii) ¥ =3x+1 x"—4x'+x"+3x+1

x =1
—3x+ |; ' —d4x +x* +3x+1

X =3x"+x

- + e

-x +3x+1

6. +3x—1

[ ]

Since the remainder 0,
Hence, y* —3x+1 isnot afactor of v* a4 +x* +3x+1.

Question 3:

Obtain all other zeroes of 3x* +6x° =2+ —10x—5, iIf two of its zeroes are \/E and _Jg :

-
2

Answer 3:

plx)=3x"+6x"=2x"=10x-5

Since the two zeroes are \/T and _\E,
|

EW E\ ( 5.
s x=f= || x+,/5 |=| x* == |is a factor of 3x' +6x" —2x* —10x-5 .
[‘ \J3J|\*+«‘J3J X 3J| 3! +6x° — 2% —10x—5

b

|

18

Therefore, we divide the given polynomial by x* -

fed | LR

3x7 4+ 6x 43
¢ +0x—2] 3x' 461" — 24" —10x-5

3 . R .
3x7 4+ 0x" —5x

- - %

6x' +3x° —10x—3
6x +0x" —10x
- = o+

3c* +0x-5
3" +0x-5
S
0
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3x*+6x"=2x" - 10x -5 =ff —E][Jf +6x+3)
3

g

3 |t

e

=3[I’ =3 }{1 +2.\'+]}

We factorize x* +2x+1

=(x+ I]:

Therefore, its zero is given by x+1 =0

x=-1

As it has the term (x+1)’, therefore, there will be 2 zeroes at x = -1.

Hence, the zeroes of the given polynomial are \Ef _‘E, -1 and -1.

Question 4:

On dividing x* -3x* + x+2by a polynomial g(x), the quotient and remainder were x - 2 and - 2x +
4, respectively. Find g(x).

Answer 4:

plx)=x’-3x" +x+2 (Dividend )

g(x) = ? (Divisor)

Quotient = (x - 2)

Remainder = (- 2x + 4)

Dividend = Divisor x Quotient + Remainder

X =3x7 4 x+2=g(x)x(x-2)+(-2x+4)

x'=3x 4 x+242x—4=g(x)(x-2)

-3 43x-2= g(x)(x-2)

g(x) is the quotient when we divide(x -3x" +3x-2) by(x-2)

il
x—x+1
T — ——
y=2) % —3x 4352
i

X =2y
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Question 5:
Give examples of polynomial p(x), g(x), g(x) and r(x), which satisfy the division algorithm and
(i) deg p(x) = deg g(x)
(if) deg g(x) = deg r(x)
(i) deg r(x) = 0
Answer 5:

According to the division algorithm, if p(x) and g(x) are two polynomials with
g(x) # 0, then we can find polynomials g(x) and r(x) such that

p(x) = g(x) x g(x) + nx),

where r(x) = 0 or degree of n(x) < degree of g(x)

Degree of a polynomial is the highest power of the variable in the polynomial.

(i) deg p(x) = deg q(x)

Degree of quotient will be equal to degree of dividend when divisor is constant ( i.e., when any
polynomial is divided by a constant).

Let us assume the division of ¢x? +2x+2by 2.
Here, p(X) = 6x* +2x+2

g =2

q(x) = 3x>+x+1and n(x) =0

Degree of p(x) and g(x) is the samei.e., 2.
Checking for division algorithm,

p(x) = g(x) x g(x) + n(x)

65> +2x+2= 2(3x7 +x+1)

= 6 +2x+2

Thus, the division algorithm is satisfied.
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(ii) deg g(x) = deg r(x)

Let us assume the division of x° + xby x,

Here, p(x) = X° +x

g(x) = X2

q(x) = xand nx) = x

Clearly, the degree of g(x) and r(x) is the same i.e, 1.
Checking for division algorithm,

p(x) = g(x) x q(x) + n(x)

X+ x= ()% x+x

X Hx=XC+xX

Thus, the division algorithm is satisfied.

(iindeg (x) =0

Degree of remainder will be 0 when remainder comes to a constant.
Let us assume the division of x* + 1by x°.
Here, p(x) = x° +1

g(x) = x2

g(x)=xand nx) =1

Clearly, the degree of (x) is 0.

Checking for division algorithm,

p(x) = g(x) x g(x) + r(x)

B2 yExrt

¥ +1=x+1

Thus, the division algorithm is satisfied.

MATHS -10 (CH-02-2.4- POLYNOMIALS)

Question 1:

Verify that the numbers given alongside of the cubic polynomials below are their zeroes. Also
verify the relationship between the zeroes and the coefficients in each case:

(i) 2x7+x"=5x+2; %,l,—2

(ii) ¥ -d4x+5x-2; 2,11
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Answer 1:
() p(x)=2x"+x"-5x+2.

; . 1
Zeroes for this polynomial are E 1,-2

)42

=—t———st2
4 4 2

=0
_J'J(]_‘]=2X]"+]J—5X|+2

plz2y=g(=2) w2 s 2y
=—l6+44+10+2=0
Therefore, %, 1, and -2 are the zeroes of the given polynomial.

Comparing the given polynomial with gx* + px* +cx+d4, Weobtaina=2,b=1,¢c=-5,d=2

chantakca:%.ﬁ:l.y:—l

| 1 b
g+‘8+}(=5+]+{_2):_5=_

1 | -5 ¢

soxl4 (=) =(=2)mmmt

aff + By +ay 2><+|: ]+2[ ) =
1 -1 —={2) -d
aﬁ}f:lex(—Elz 1 = 5 = .

Therefore, the relationship between the zeroes and the coefficients is verified.

(i) p(x)=x"—4x" +5x-2
Zeroes for this polynomial are 2, 1, 1.
p(2)=2"-4(2")+5(2)-2
=8-16+10-2=10
p(1)=1 -4(1) +5(1)-2
=1-4+5-2=0
Therefore, 2, 1, 1 are the zeroes of the given polynomial.
Comparing the given polynomial with gx* + bx* +ex+d4, We obtaina=1,b=-4,¢=5,d=-
Verification of the relationship between zeroes and coefficient of the given polynomial

Sumof zeroes=2+1+1= 4_(T4} _—b
a

Multiplication of zeroes taking two atatime = (2)(1) + (1)(1)+(2)(1) =2+1+2=5 = (f) £

a

Multiplication of zeroes=2x1x1=2 =_'[—|_2—)= =
o

Hence, the relationship between the zeroes and the coefficients is verified.
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Question 2:

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.

Answer 2:

Let the polynomial be ax® + px? + ex + dand the zeroes be a, 8, and .
It is given that

e
ag+f+y==—= =4

1 a

%
aﬁ+ﬁy+a;¢=T=;

Ifa=1,thenb=-2,¢=-7,d=14
Hence, the polynomial is x* —2x* —7x+14.

Question 3:

If the zeroes of polynomial y* -3x* + x+1 area-b,a,a+b, find aand b.

Answer 3:

plx)=x"=3x"+x+1
Zeroesarea- b, a+a+ b
Comparing the given polynomial with px® + gx* + rx+¢, we obtain
p=1,q=-3,r=1,1t=1
Sumof zeroes=a-bh+a+a+b
9 -3
P
—=3)

~=3a

3=3a
a=1
The zeroes are 1-b, 1. 1+5b.

ADDRESS : INFRONT OF ANIL BHATIA DUPLEX PARISAR, NEAR 60 FEET ROAD, SHATABDIPURAM, DD NAGAR, GWALIOR 12



2 DPM CLASSES & COMPUTERS
TS Special for Math’s & Science
=" By - Er. Dharmendra Sir (9584873492,7974073108)

Multiplication of zeroes=1(1-5)(1+5)

m TR
I

1-5 =—1

1+1=4

b=1J2

Hence,a=71and b= /2 or _\/2.

Question 4:

]it two zeroes of the polynomial x* —gx® —26x* +138x-35 are2++/3, find other zeroes.

Answer 4.

Given that 2 +,/3 and 2- /3 are zeroes of the given polynomial.

Therefore, (.\'—2— \E}(x—2+ Ji}: X+4-4x-3

=x? - 4x +1 is a factor of the given polynomial

For finding the remaining zeroes of the given polynomial, we will find the quotient by dividing
X' —6x° —26x7 +138x—35 by 2 - dx +1.

¥ =2x-35
Xt —dx+ 1] x —6x° —26x% +138x-35

4 1 Ll
¥ =4x + x

s + s

=2 =27x" +138x =135

-2x'+ 8x° - Xx

+ - +
~35x% +140x-35
—-35x" +140x =35
+ - +

0

Clearly, x* —6x* —26x% +138x =35 = (x* —4dx+1 )(x’ —2x-35)

It can be observed that [x’ —2x-35) is also a factor of the given polynomial.
And (x*-2x-35) = (x=7)(x+5)

Therefore, the value of the polynomial is also zero when x-7=00r x+5=0
Orx=7o0r-5

Hence, 7 and -5 are also zeroes of this polynomial.
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W
-

Question 5:

If the polynomial x* -6x* +16x* - 25x+10 is divided by another polynomial x* - 2x + &, the remainder
comes out to be x + g, find kand a.

Answer 5:

By division algorithm,

Dividend = Divisor x Quotient + Remainder

Dividend - Remainder = Divisor x Quotient

x' =637 +16x° —25x+10-x-a=x" - 6x +16x - 26x+10—a will be perfectly divisible by x*—2x+k.
Let us divide x* —6x* +16x2 =26x+10-a bY ¥ =2x+k

x - dx+(8-k)
¥ —2x+ A—) x* —6x° +16x° —26x+10-g
-2+ kX
o
—4x +(16—k)x* - 26x
4yt + 8x' — dhx
+ - +
(8—k)x" —(26—4k)x+10-a
(8—k)x’ —(16—2k)x+(8k )
_ i _

(—10+2%)x+(10-a—8k+4")

It can be observed that (-10+2k)x+(10-a—8k+&*) will be 0.
Therefore, (-10+2k)= 0 and (10-a-8k+k")=0
For (-10+2k)=0,

2k=10

Andthus, k=5

For (10-a-8k+k*)=0

10-8-8x5+25=0

10-a8-40+25=0

-92-a=0

Therefore, a= -5

Hence, k=5and a=-5
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