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1. (i) The given graph is parallel to x-axis, it does not

intersect the x-axis.
It has no zero.

(if) The given graph intersects the x-axis at one point only.
It has one zero.

(iif) The given graph intersects the x-axis at three points.
It has three zeroes.

(iv) The given graph intersects the x-axis at two points.
It has two zeroes.

(v) The given graph intersects the x-axis at four points.
It has four zeroes.

(vi) The given graph meets the x-axis at three points.
It has three zeroes.

1. @) Wehave,p(x)=x2—2x—8
=x?+2x-4x-8 =x(x+2) - 4(x +2) = (x - 4)(x + 2)
For p(x) = 0, we must have (x - 4)(x +2) =0
Eitherx-4=0=>x=4 or x+2=0=>x=-2
The zeroes of x> - 2x - 8 are 4 and - 2
)

Now, sum of the zeroes = 4 +(-2) T

_ —(Coefficient of x)

Coefficient of x°

-8
Product of zeroes = 4X(-2)=— = Constant term

1 Coefficient of x?
Thus, the relationship between the zeroes and the
coefficients in the polynomial x* - 2x - 8 is verified.
(if) We have, p(s) = 45° —4s+1
=452 -25-25+1=252s5-1) -1(2s - 1)
=(2s-1)(2s-1)

1
For p(s) =0, we have, (2s-1) =0 = s=§

The zeroes of 4s> - 4s + 1 are %and1

—(—4) —(Coefficient of s)
4 Coefficient of s>
Constant term

1.1
Sum of th =—+-=1=
um o e zeroes D)

and product of zeroes = (1)><(l)— 1_ Constant term
P 2 2) 4 Coefficient of 52

Thus, the relationship between the zeroes and coefficients
in the polynomial 4s” - 4s + 1 is verified.
(iif) We have, p(x) = 6x* -3 - 7x
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=6x* - 7x -3 =6x% - 9x + 2x - 3 = 3x(2x - 3) + 1(2x - 3)
=@Bx+1)(2x-3)
For p(x) = 0, we have,
1
Either Bx +1)=0 = X=-3
or (2x-3)=0 = x:;

Thus, the zeroes of 6x> - 3 — 7x are —% and E

Now, sum of the zeroes = —1+§=Z=ﬂ
3 2 6 6

_ —(Coefficient of x)

Coefficient of x2

and product of zeroes = (—1 X o =
3/ 2 6

_ Constant term

Coefficient of x?

Thus, the relationship between the zeroes and coefficients
in the polynomial 6x* - 3 - 7x is verified.
(iv) We have, p(u) = 4u* + 8u = du(u + 2)
For p(u) = 0, we have
Either4du=0=u=0
or u+t2=0u=-2

The zeroes of 4u” + 8u are 0 and - 2.
Now, 4u? + 8u can be written as 4u” + 8u + 0.

Sum of the zeroes = 0+ (-2)=-2= ?
_ —(Coefficient of u)
Coefficient of u? 0

and the product of zeroes = 0x(-2)=0=
C 4
_ Constant term

"~ Coefficient of u?
Thus, the relationship between the zeroes and the
coefficients in the polynomial 4u* + 8 is verified.

(v) Wehave, p(f) = t* —15 = (*) - (\/15)*
= (t++/15)(t-/15) [ a*-b*= (a+Db) (a-Db)]
For p(t) = 0, we have
Either (t++15)=0=t=—15
or t—15=0 =t=+15
The zeroes of 2 - 15 are -+/15 and V15

Now, we can write 2 _15as >+ 0t - 15.
Sum of the zeroes = —V15+~+/15=0= @
_ —(Coefficient of t)

Coefficient of >




Product of zeroes = (—v15)x (v15)= @

_ Constant term
Coefficient of 2
Thus, the relationship between zeroes and the
coefficients in the polynomial #* - 15 is verified.
(vi) We have, p(x) = 3% -x-4
=3x%+3x - 4x -4 =3x(x +1) - 4(x + 1) = (x + 1)Bx - 4)
For p(x) = 0, we have
Either (x +1)=0=>x=-1
or 3x-4=0=>x=4/3
The zeroes of 3x* - x - 4 are -1 and 4/3

Now, sum of the zeroes = (-1) +é = 1 = -1
3 3 3
_ —(Coefficient of x)
Coefficient of x*
4_(4)
and product of zeroes = (-1)x 3573

_ Constant term
Coefficient of x?

Thus, the relationship between the zeroes and coefficients
in the polynomial 3x” - x - 4 is verified.

2. ()
Product of the zeroes, aff = -1

The required quadratic polynomial is
= (o + B)x + o

Since, sum of the zeroes, (o+f3)= %

1 1 1.

2 2 -

=x" —|=)x+(-1)=x"—=x-1 =—(4x 4

x ( )x (-1)=x 4x 4( x—4)

Since, —1(4x2—x—4) and (4x*-x-4) have same

zeroes, therefore (4x* - x - 4) is the required quadratic
polynomial.

(if) Since, sum of the zeroes, (a+P)= V2

1
Product of zeroes, off = 5

The required quadratic polynomial is
x* - (a+ B)x + ap

_ 2 —(ﬁ)x+@) =235 -342v+1)

Since, %(39(2 —3vJ2x + 1) and (39(2 —3v2x + 1) have
same zeroes, therefore
(3x* =3v2x +1) is the required quadratic polynomial.
(iif) Since, sum of zeroes, (o + ) =0
Product of zeroes, off = V5
The required quadratic polynomial is
= (o + B)x + o
=x? —(0)x+\/§:x2 +5
(iv) Since, sum of zeroes, (oo + ) =1
Product of zeroes, ap =1
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The required quadratic polynomial is
P o(a+BxFrap=x-Dx+1=x"-x+1

(v) Since, sum of the zeroes, (o.+f) = 1

Product of zeroes, ap =1/4
The required quadratic polynomial is
xz—(oc+B)x+(xﬁ

(4x2 +x+1)

1
=x2—(—l)x+1=x2+ -
4 4

P’

4 4

1
7

Since, 44xz+x+1) and (4x> +x+1) have same

zeroes, therefore, the required quadratic polynomial is
(49(2 +x+1).
(vi) Since, sum of zeroes, (o + B) = 4 and product of
zeroes, aff =1

The required quadratic polynomial is
- (o +P)x+af=x%-4x+1.

1. (i) Here, dividend p(x) = x°>-3x* +5x -3,
and divisor g(x) = x* - 2

We have
x—=3
X2 —2>x3 ~3x2+5x-3
X -2x
) (+)
—3x%+7x-3
-3x%>  +6

(+) =)
7x-9

Thus, the quotient = (x - 3) and remainder = (7x - 9).
(ii) Here, dividend p(x) = -3 +4x +5
and divisor g(x) =x*+1-x=x"-x+1

We have
¥ +x-3
2 x+1|xt+0x° =352 +4x+5
4 3 2

X —=x +x
=)+ )
3 —4x® +4x+5

x3—x2 +x

=) )
—3x2+3x+5
~3x2+3x-3
+ =) &
8

Thus, the quotient = (x* + x - 3) and remainder = 8.
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(iii) Here, dividend, p(x ) x* —5x +6
and divisor, g(x) =2 - x*=-x*+2
We have

—x2_2
2 +2|x*-5x+6
x4 —2x2
(-) (+)
2x2 —5x+6

232 4
=) (+)
—5x+10

Thus, the quotient = -x* - 2 and remainder = -5x + 10.

have
22 +3t+4
t2—3) 264+ 388 - 212
2# -6t
(-) (+)
3+ 42 -9t -12
3t -9t
=) ()
4 - 12
4 - 12
) ¥

-9t-12

Remainder = 0
(# - 3) is a factor of 2¢* + 3£ - 2% - 9t - 12.
(i) Dividing 3x* + 5x° - 7x* + 2x + 2 by #® + 3x + 1,
we have
3x% —4x+2

x% +3x+1|3x* +5x° = 7x% +2x+2
3x* +9x° +3x2
)
Bx® D2 +2x+2

—4x% —12x% —4x
+) ) ()
2x% + 6x+2
2x2 + 6x+2
=) =) )
0

Remainder = 0

x> + 3x + 1is a factor of 3x* + 5x% - 7x> + 2x + 2.

3

4x* + 2%+ 3x + 1 by x° - 3x + 1, we get

-1

(iii) Dividing x° -

¥ -3x+1 ° —4x +x%+3x+1

x° —3x +x2

) )

—x3+3x+1

- x3 +3x-1
+) = &)
2

Remainder = 2, i.e., remainder # 0
x> - 3x + 1 is not a factor of x° - 4> + x> + 3x + 1.

3. Wehavep(x ) =3x* + 6x° - 24 - 10x - 5.

2. (i) Dividing 2f* + 3£ - 2£* - 9t - 12 by # - 3, we
Given ,|— and -,|= are zeroes of p(x).

5 5
x _\/;][x +\/;] is a factor of p(x).

Now, let us divide 3x* + 6x° - 2x* - 10x - 5 by

i(x‘@(u ngxz—g)

32+ 6x+3
2 _§) 3xt+ 617 - 20>~ 10x - 5
3/ 3% -5x2
“) (+)
6x°> +3x*-10x -5
6x° -10x
©) )
3x2-5
3x’-5
6 ™
0
3ut + 6x° - 2x% - 10x - 5= (3% + 6x + 3) (x* - 5/3)

=3(x*+2x +1) (x —g) =3(x + 1)’ (x* - 5/3)
Thus, the other zeroes of the given polynomial are -1
and -1.
4. Here, dividend, p(x) = x* - 3x* + x + 2,
divisor = g(x), quotient = (x - 2) and remainder = (-2x + 4)
(D1V1sor x Quotient) + Remainder = Dividend
Lo lg) x (x -2+ [(-2x +4)] =20 - 37+ x +2
= ) x(x-2)=x"-3+x+2-(2x+4)
=0 -3+ x+2+20-4=x -3x"+3x-2
X - 3x? +3x—2
: g(x) X — 2
Now, dividing X -3x%+3x-2 by x - 2, we have



2 —x+1
x2—3x2+3x-2

x3 - 22

x=2

x-2
=) )
0

x3—3x2+3x—2
x=2

g(x) = =x’-x+1.
Thus, the required divisor, g(x) = Pox+1.
5. (i) Letp(x)=3x"-6x+27,g(x)=3
and g(x) = x*-2x+09.

Then, deg p(x) = deg q(x) and r(x) =0
Also, p(x) = g(x) % g(x) + r(x)

(ii) Letp(x)=2x"-2x*+2x +3,

g(x) = 2x* -1, g(x) =x - 1 and

r(x) = 3x + 2. Then, deg g(x) = deg r(x)
Also, p(x) = g(x) X 4(x) + r(x)

(i) Let p(x) =2x" - 4% + x + 4,
g(x)=2x*+1,g(x) =x-2and r(x) = 6,
Then, deg r(x) =0

Also, p(x) = g(x) X g(x) + r(x)

1. () p) =20 +x*-5x+2

o(5)-26) G ()2

2 2 2 2

1 1 1+1-10+8

4 4 4 -
(0}

= % is a zero of p(x).

0

oy
= R
2 1

Again, p(1) =2(1)° + (1)*-5(1) +2=2+1-5+2=0

= 1isa zero of p(x).

Also, p(-2) = 2(-2)* + (-2)* - 5(-2) + 2
=-16+4+10+2=-16+16=0

= - 2isazero of p(x).

Now, p(x) = 2x° + x° - 5x + 2
Comparing it with ax® + b’ + cx + d, we havea =2,

b=1,c=-5andd=2

Also, %, 1 and - 2 are the zeroes of p(x).

Leta:%,[}:landy:&

—_
|
S

oc+[3+y=%+1+(—2)=—5=—
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Again, off +By+yo= %(1) +1(-2)+ (—2)(%)

P

2 2 a
and product of zeroes = ofy
:1x1x(—2):—2:_—d
2 2 a

Thus, the relationship between the coefficients and the
zeroes of p(x) is verified.
(i) Here, p(x) = x° - 4x* + 5x - 2
pR) = (2 - 427 +5(2) - 2
=8-16+10-2=18-18=0
= 2isa zero of p(x).
Again, p(1) = (1)* - 4(1)* + 5(1) - 2
=1-4+45-2=6-6=0
= 1lisa zero of p(x).
Now, comparing p(x) = x> - 4x* + 5x - 2 with ax’ + bx®
+cx +d =0, we have
a=1,b=-4,c=5andd=-2
Also, 2,1 and 1 are the zeroes of p(x).
Leta=2,B=1v=1
Now, sum of zeroes=oa ++y=2+1+1=4= -b/a
Again, af + By +yo = 2(1) + 1(1) + 1(2)

22 -8
and product of zeroes = affy = (2)(1)(1) =2=-d/a
Thus, the relationship between the zeroes and the
coefficients of p(x) is verified.
2. Let the required cubic polynomial be ax® + bx? + cx +
d =0 and its zeroes be o,  and vy.

—(Coefficient of x?) b

a+P+y=2= —
Pey Coefficient of x° a
Coefficientof x ¢
af+py+yo=-7=——"—""——¥—=—
Prirey Coefficient of x> @
afy=—14= —(Constant tern;) _-d
Coefficient of x a
If a =1, then _—bz_—b=2:>b=_2,
c ¢ a 1
—=—=-7=c=-7
a 1
and _—d:—éz—14:>d:14
a 1

The required cubic polynomial is

1o + (-2 + (-7)x + 14 =0

= -2¢%-7x+14=0
3. Wehave, p(x) = o3t x+ 1
Comparing it with Ax®+ Bx*+ Cx + D,
Wehave A=1,B=-3,C=1land D =1

It is given that (a - b), a and (a + b) are the zeroes of
the polynomial.

Leta=(a-b),p=aandy=(a+D)

B (3)

oa+B+y= R 3

= (@-b)+a+(@+b)=3 = 3a=3 =>a=1



Polynomials 5

(¥ - 4o + 1) (x* - 2x - 35) = p(x)
= (P -4x+1) (x*-7x +5x - 35) = p(x)
= (P-dx+1)[x(x-7)+5x-7)]=p)
= (P-dx+1)(x-7)(x+5)=p®)
ie., (x-7)and (x + 5) are other factors of p(x).

Again, ofy= % =-1

= (@-b)xax@+b)=-1
= (1-b)x1x(1+b=-1=1-=-1

= P=1+1=2= p=+2 s 7and - 5 are other zeroes of the given polynomial.
Thus, a=1and b=++2 5. Aspplying the division algorithm to the polynomials
4. Here, p(x) = x* - 6x° - 26x* + 138x - 35 x* - 6x° + 16x* - 25x + 10 and x* - 2x + k, we have
Two of the zeroes of p(x) are : 2++/3 X - dx+ 8-k
[x-Q+V3)llx-(2-v3)] =20+ k Jot - 65+ 1627 25x + 10
=[x-2-V3llx-2+3] x* - 2% + ke
2P (3 06 O
= +4-4x)-3=x"-4x+1 ~4x> + (16 - k)x® - 25x + 10
So, x% - 4x + 1 is a factor of p(x). 43 + 8x2 Ak
Now, dividing p(x) by x* - 4x + 1, we have ) () (+)
2 _2¢_35 (8 - k)x* + (4k - 25)x + 10
2 - dx +1)x* - 623 - 2622 + 138x - 35 (8 -B)x - 28K + kB 2K)
o O ® -
roseTx (=9 + 2k)x - k(8 - k) + 10
0 6
—2x3 = 27x2 +138x - 35 - Remainder = (2k - 9)x - k(8 - k) + 10
033 + 822 - Dy But the remainder =x +a  (Given)
A Therefore, comparing them, we have

2k-9=1= 2k=1+9=10 = k=5
5 anda=-k(@8-k)+10
-35x° + 140x - 35 =-5(@8-5)+10
(NG *) =-53)+10=-15+10=-5
0 Thus, k=5and a = -5

-35x% + 140x - 35
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