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Chapter 2 — Polynomials Maths

Exercise 2.1

1. Find the zeroes of each of the following quadratic polynomials and verify the relationship
between the zeroes and their co efficient:

()

(i)
(iii)
(iv)

Sol:

(i)

(i)

(iii)

fx)=x2—-2x—-8 (v)  q(x)=+3x%+410x + 7V3
g(s) =4s® —4x + 1 vi)  fx)=x>—(V3+1)x++3
ht) =t* - 15 Wii)  g(x) = a(x® + 1) — x(a® + 1)
p(x) = x% + 242x + 6 (viii) 6x%2—3—7x

f(x)=x2—-2x—8
fx)=x*—-2x—-8=x*—4x+2x—8
=x(x—4)+2(x—4)

=(x+2)(x—4)

Zeroes of the polynomials are -2 and 4
—coefficient of x

Sum of the zeroes = co ef ficient of x

244=2C2
1

2=2

constant term
Product of the zeroes =

coefficient of x2

=24=22

1
—-8=-8
=~ Hence the relationship verified
9(5) =45—45+1=452—-25-254+1=25(25—-1) —1(25 - 1)
=(25-1)(25-1)
Zeroes of the polynomials are %and%

Sum of zeroes = —<oéffictent of s

1,1 —-(-4)

2 2 4

1=1

Product of the zeroes =

coefficient of s2

constant term

co ef ficient os s2

1 1 1 1 1
SX-=-3-==
2 2 4 4 4

=~ Hence the relationship verified.
() = ¢2 = 15 = (¢2) — (VIB)” = (¢ +VI5) (¢ — V15)

zeroes of the polynomials are —v/15 and V15
sum of zeroes = 0

—V15+ V15 =0
0=0
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(iv)

v)

(vi)

(vii)

—-15
Product of zeroes = -

—V15 x V15 = —15

—-15=-15

=~ Hence the relationship verified.

P(X) = x% + 2V2x — 6 = x2 + 3vV2x + V2 x 3V2
=x(x +3v2) =V2(2 + 3V2) = (x = V2)(x + 3V2)
Zeroes of the polynomial are 32 and -3v2

Sum of the zeroes = %ﬁ

V2 -3v2=-2V2

—2v2=-2V2

Product of zeroes = 2 x —3y2 = —?
—6=-6

Hence the relatioship varified

2(x) =V3x% + 10x + 7V3 =V3x%2 + 7x + 3x + 73
= \/§x(x + \/§) + 7(x + \/§)

= (\/gx + 7)(x + \/§)

Zeroes of the polynomials are —x/i%

_—10
Sum of zeroes = =

7 —-10 —-10 —-10
> B-F=F>HF=%

_ V3 VExe7
Product of zeroes = > s =

=>7=7

Hence, relationship verified.
fx)=x*—(V3+1)x+V3=x>—3x—x +3
=X (x —V3) -1 (x-V3)

=(x-1) (x—+3)

Zeroes of the polynomials are 1 and V3

—{coefficient of x} _ —[-V3-1]

co efficient of r2 1

1+V3=+3+1

Product of zeroes =

7

Sum of zeroes =

constant term

=&

co efficient of x2
1xV3=v3=v3=13

=~ Hence, relationship verified
gx)=a[(x? +1) —x(a?+1]*=ax* +a—a’x —x
=ax?—[(@*+1)—x]+0=ax®*—a*x—x+a
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zax(x—a)—1(x—a) =(x—a)(ax — 1)
Zeroes of the polynomials = %and a
[-a®-1]
a

Sum of the zeroes = —

1 a’+1 a’+1  a?’+1
>-4+a= = =
a a

Product of zeroes = %

1 a a’+1  a®+1
S-Xa=-= =
a a a a

Product of zeroes = % >1=1

Hence relationship verified
(viii) 6x2—-3—-7x=6x>—-7x—-3=3x+11)(2x — 3)
Zeroes of polynomials are +§ and _?1

-1 3 7 -(=7 - icient
Sum of zeroes = = + 2 = 2 = ZC7 _ —(coefficient of 1)
3 2 6 6 co efficient of x2

-1 3 -1 -3 constant term
Product of zeroes=— X == — = — = —
3 2 2 6 coefficient of x2

=~ Hence, relationship verified.

2. If @ and B are the zeros of the quadratic polynomial f(x) = ax? + bx + ¢, then evaluate:

@B a-p v) a*+p* (viii) a[“—2+ﬁ—2] n
iy -1 (vi) —— 4+ b

a B aa+b afB+b b [ﬁ + E]
l l _ .. ﬁ a a a
(III) a + B 2a ﬁ (V“) aa+b + af+b
(iv) a?p+ap?
Sol:
f(x) = ax? + bx + ¢

—b

a+ ,[)) = 7
af = 2
since a + B are the roots (or)zeroes of the given polynomials
@) a-p

The two zeroes of the polynomials are

—b+Vb2-4ac b —Vb2-4ac\ _ _bh+ Vb2-4ac +b+VbZ—4ac _ 2Vb2—4ac _ Vb%—4ac

2a 2a - 2a - 2a - 2a

iy f_l_fe_cZphp
(i) s B - ap - (D)

From (i) we know that « — B = bzz_:ac [from (D)]ap = 2

Putting the values in the (a) = — <VD2_4acxa) _ DVbirtac

axc c

(iii) §+%—2aﬁ
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+B
=[] - 28
b _a c c b —ab—2c? b 2c
S5 —X=-—2-=-2-—== _[ 2¢
a c a ¢ ac p ”
(iV) azﬁ+aﬁ2
apla+ f)
_e(=2
= (%)
—bc
ra

V) at+pt=(a®+ B2)?—2a% + B2
= ((a + B)? —2aB)? - 2(ap)?
2 c 2 2
-|-9 -2f -]

__[b2%-2ac 2 g2
ez ] ez

_ (b22ac)2—2a202
at
1 1
aa+b  af+b
aB+b+aa+b
(3a+b)(af+b)
a(a+ B)+2b
a?af+ab a+abf+b?
— a(a+pB)+b
"~ a2ap+ap(ap)+b?
><a+2b

(vi)

b _ b

a
€,abc(=b)+b% " qc-p2+b2  ac
a a

.. B «
(V”) aa+b T m

_ B(aB+b)+a(aa+b)
"~ (aa+b)(af+b)
_ aB?+bB+aa’+ba
" aZaf+aba+abf+b?
_aa®+aB?+bB?%*+ba
 axc+ab(a+p)+b?

a[(a?+B%)+b(a+p)]

ac+ab+x(_7b)+b2

ax

a[(a+ ﬁ)Z—Zaﬁ]+bx—§

ac

2 2 2_
a[b__E]_b_ ax[b azc]_bz

B aaZ "= ac =
i) aff+ ] eofi+

=q [a3a+333] +p (a2a+ﬁﬁz)
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3_
_ al(a+p) a3ﬁaﬁ’ (a+B)] +b(a+ ,3)2 —2aB

_p3 2
o)l
a aa a a

<
a
a?[-b3 3bc = b3 ZDC]

c La3 a? a? a
_ —a%b®  3a’bc b3a? 2bca?
T cad ca? ac  ac
3 3
=== +3b+=—2b
=b

3. If @ and B are the zeros of the quadratic polynomial f(x) = 6x2 + x — 2, find the value of

a B
B «a
Sol:

f(x) = 6x% —x —2
Since a and g are the zeroes of the given polynomial

=~ Sum of zeroes [a + B] = %

Product of zeroes (af) = —

_a n B _ a’+p? _ (a+p):-2apf
B a ap ap
1\2 -1 12 1424
— (E) _ZX(?) _ 63 _ _36
- _1 -t T
3 3 3
2
_ 36 _ =25
1 12
3

4. Ifaand are the zeros of the quadratic polynomial f(x) = x2 — x — 4, find the value of

i + % —af
Sol:

Since a + B are the zeroes of the polynomial: x? — x — 4
Sum of the roots (¢ + ) =1

Product of the roots (af) = —4

1. 1_ _atb _

a+ﬁ aﬁ—aﬁ af

SR S e S T
-4 4 4 4

5. If @ and B are the zeros of the quadratic polynomial p(x) = 4x? — 5x —1, find the value of
a’p + ap?.
Sol:
Since a and B are the roots of the polynomial: 4x? — 5x — 1
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~ Sum of the roots a + f = %

Product of the roots aff = -

Hence a?f + af* = af(a + B) = 5(_—1) ==

4\ 4 16

6. Ifaand 3 are the zeros of the quadratic polynomial f(x) = x? + x — 2, find the value of% -
1

E.
Sol:
Since a and g are the roots of the polynomial x + x — 2

~Sumofrootsa+f =1
Product of roots aff 2 = — 1

B
_p-a_ (ap)
af af
_V(a+p)*>-4ap
aB

H

1+

+2

3
2

7. If aand g are the zeros of the quadratic polynomial f(x) = x> — 5x + 4, find the value of
1 1

;—E—Zaﬁ

Sol:
Since a and B are the roots of the quadratic polynomial
f(x) =x? — 5x + 4
Sumofroots=a+ =5
Product of roots = aff = 4
§+%—2aﬁ=%—2aﬁ=§—2x4=§—8=‘727
8. If @ and B are the zeros of the quadratic polynomial f(t) = t> — 4t + 3, find the value of
0_’4,83 + a'3,84
Sol:
Since a and B are the zeroes of the polynomial f(t) = t2 — 4t + 3
Sincea+ =4
Product of zeroes aff = 3
Hence a*B3 + a3p* = a3B3(a + B) = [3]3[4] = 108

9. If wand B are the zeros of the quadratic polynomial p(y) = 5y? — 7y + 1, find the value of
1 1
— + —
a

B
Sol:
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10.

11.

Since a and p are the zeroes of the polynomials
p(y) =542 =5y* -7y +1
Sum of the zeroes a § =

lr

1
Product of zeroes=a f = p
Lyl _atp _7x5 _

a p af " 5x1

If « and 8 are the zeros of the quadratic polynomial p(s) = 3s?> — 6s + 4, find the value of

S+t Et2l+ ]+3aﬁ

Sol:
Since a and B are the zeroes of the polynomials

Sum of the zeroes a + 8 =

WI-PW|

Product of the zeroes aff =

a

2 +242[2+4 ] +3ap
= “:ﬁ +2 [“*ﬁ] +3af
N W +2[“E] + 3ap
2_px2 +2[2X3]+3[]

3

a+f

ap

8
:433+7:§><%(1+7):>8

3

If « and 8 are the zeros of the quadratic polynomial f(x) = x? — px + q, prove that

2 4 4 2
e m et
Sol:
Since a and B are the roots of the polynomials
f(x) =x? —px + 2
sum of zeroes=p=a + [

Product of zeroes = q = aff

LHS = F + ﬁ—
_at+p? (0( + [32)2—2(0(ﬁ)2
ap? (@p)?
_ [@+B)?-2ap]*-2(ap)?
N (apB)?
_ [()?-24]"-242
q
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12.

13.

14.

_ p*+4q?-2p?.2q-24¢>

qZ
_ p*+2q*-4p®q _ p* 4p?
- 2 - 2+2__
q

_p_w_pt o,
2 2 T 42

q q q q

4 4_2
S

q q

If the squared difference of the zeros of the quadratic polynomial f(x) = x? + px + 45 is
equal to 144, find the value of p.

Sol:

Let the two zeroes of the polynomial be « and 8
f(x) = x? + px + 45

sum of the zeroes = —p

Product of zeroes = 45

= (a—B)? — 4ap = 144

> p? — 4 X 45 = 144

= p? = 144 + 180

= p? = 324

p==1

If the sum of the zeros of the quadratic polynomial f(t) = kt? + 2t + 3k is equal to their
product, find the value of k.

Sol:

Let the two zeroes of the f(t) = kt? + 2t + 3k be aand 8

Sum of the zeroes (a + B)

Product of the zeroes af§
—2_ 3k

k k

—2k = 3k?

2k +3k*=0
k(3k+2)=0

k=0

)
k_3

If one zero of the quadratic polynomial f(x) = 4x? — 8kx — 9 is negative of the other, find
the value of k.

Sol:

Let the two zeroes of one polynomial

f(x) = 4x?> — 5k — 9 be a, —«
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8k
Sum of zeroes = i 0

Hence 8k =0
Ork=0

15. If o and B are the zeros of the quadratic polynomial f(x) = x2 — 1, find a quadratic
. 2a 2B
polynomial whose zeroes are 7 and -

Sol:
fx)=x?—-1
sum of zeroesa + =0

Product of zeroes aff =-1
Sum of zeroes = 22 + 28 = 2074267
B a ap

_ 2((a+p)?-2apB)

==

_ 2[(0)2—2x —1]

==

_2(2)1

==

2ax2f _ 4af
T

Hence the quadratic equation is x? — (sum of zeroes)x + product of zeroes

=k(x? + 4x + 14)

Product of zeroes =

16. If o and B are the zeros of the quadratic polynomial f(x) = x2 — 3x — 2, find a quadratic

. 1
polynomial whose zeroes are Py + o
Sol:

flx) =x*—3x—2

Sum of zeroes [a + ] =3

Product of zeroes [af] = -2
1

20+ + 2L +a

Sum of zeroes =

_ 2B+at+2a+A
T a+B)(2B+w)
3a+36
T 2(a2+B2)+5a8
_ 3 x3
T 2[2 (a+B)2—2ap +5x(-2)]
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17.

18.

19.

9 9

T 2[9]-10 ~ 16

Product of zeroes = —— X —— = !
a+B  2B+a  daB+af+2a2+2B2

_ 1
" sx—2+2[(a+B)2—2ap]
1
T —1042[9+4]
1
T 10+26
-1
" 16
Quadratic equation = x? — [sum of zeroes|x + product of zeroes
_ 2 9x 1

T 16 16
ox 1

=k[x2——+—]
16 ' 16

If « and f are the zeros of a quadratic polynomial such thata + 13 =24 and a — 8 = 8, find
a quadratic polynomial having « and g as its zeros.

Sol:

a+f =24

af=8

af=16x8=128

Quadratic equation

= x% — (sum of zeroes) + product of zeroes
= k[x? — 24x + 128]

If « and 3 are the zeros of the quadratic polynomial f(x) = x2 — p (x + 1) — ¢, show that («
+1)(p+1)=1-c.

Sol:

fX)=x*-px+Dc=x—px=—-p—c

Sum of zeroes=a+f =p

Product of zeroes=—p-c=a f
(a+1+p+)=af+a+f+1=—-p-c+p+1
=1-c=RHS

-~ Hence proved

If If  and 8 are the zeros of the quadratic polynomial f(x) = x? - 2x + 3, find a polynomial

whose roots are (i) a + 2, B + 2 (i) Z—:%




Class X Chapter 2 — Polynomials Maths

Sol:
f(x) =x?—-2x+3
Sum of zeroes =2 = (a + B)
Product of zeroes =3 = (a )
(i) sumof zeroes = (a+2)+(B+2)=a+B+4=2+4=6
Product of zeroes = (a+ 2)(B + 2)
= af+2a+2+4=3+22)+4=11
Quadratic equation = x? — 6x + 11 = k[x? — 6x + 11]
(if) sum of zeroes = Z—I + E
— (a=DE+D+(E-D(at+1)
(a+1)(B+1)
_ aBta—B—-1+a pB+B+p-—a-1

3+2+1
_3-1+43-1 _

3+2+1

wIlN

a—1 B-1 al—a—af+1

Ba+1 a+1 o B+a+p+1
_3—(a+P)+1 _ 2 1

3+2+1 6 3

; : 2 +1 2-2 1
Quadratic equation on x?% — 3 X 5 = 1 [x S 4 5]

Product of zeroes =

20. If a and B are the zeroes of the polynomial f(x) = x + px + g, form a polynomial whose
zeroes are (a + B)? and (a — B)>
Sol:
fX)=x>+p+q
Sum of zeroes=p=a+pf
Product of zeroes=q=a f§
Sum of the new polynomial = (a + B)? + (a — B)?
=(-p)+a®+p%-2ap
=p?+ (ax + B)?> —2aB—2ap
=p*+p®—4q
=2p® —4q
Product of zeroes = (a + B)? X (a — B)? = [-p]? X (p? — 4q) = (p? — 4q)p?
Quadratic equation = x? — [2p? — 4q] + p?[—4q + p]
flx) = k{x? — 2(p* — 28)x + p*(q® — 49D}
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Exercise 2.2

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

() f(x) = 2x3 + x* = 5x + 2; %,1,—2
(i) g(x) =x3 —4x?> +5x —2;2,1,1
Sol:

() f(x) =2x3+x2—5x+2

FR) =20 +() -5()+2
=2+3i-2+2="42=0
f()=2(1)4+1)2-51)+2=24+1-542=0
f(=2) =q(=2)* + (=2)* = 5(=2) + 2
=—16+4+ 10+ 2

=—16+16=0

Z+1-2=2=2
2

—1=22
2

i

T2

af.py +ra =

IX1H+1X -2+ -2X5=2
1 -5

Z_2-1=2
2 2

NIRN[RLRDN

Qla

S8

(i) gx) =x3—4x2+5x%x -2
g2)=(2)*-4(2)?+5(12)—-2=8-16+10-2=18-18=10
g() =[111—-4[1]?+5[1]-2=1-44+5-2=6—-6=0

a+ﬁ+y:%%m+1+1=—04)=4=4

aB+By+ya=-
2X1+1lal+1x%x2=5
2+1+2=5

5=5

afy = —(=2)
2x1x1=2

2=2
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2. Find a cubic polynomial with the sum, sum of the product of its zeroes taken two at a time,
and product of its zeros as 3, —1 and —3 respectively.
Sol:
Any cubic polynomial is of the form ax® + bx? + cx +d = x3 —
sum of zeroes (x?)[product of zeroes] + sum of the products of its zeroes x - product
of zeroes
=x3-2x24+(B-x)+3
=k [x3—3x?—x—3]
k is any non-zero real numbers

3. If the zeros of the polynomial f(x) = 2x3 — 15x2 + 37x — 30 are in A.P., find them.
Sol:
Leta=a—d, B =aandy =a+d be the zeroes of polynomial.
f(x) = 2x3® —15x% + 37x — 30
-15 15
orir=- ()=
_ (-30\ _
afy = — (T) =15

a—d+a+a+d:%Sanda(a—d)(a+a)=15

15 5
Ja=—,a==<

2 2
a(a®? —d?) =15
2 _
az—a2=155><2 G) —d2 =6 B8 g2
d?==d=:
4 2
2 2 2
5 5
F=3=3
2 2

4.  Find the condition that the zeros of the polynomial f(x) = x3 + 3px? + 3gx + r may be in
AP.
Sol:
f(x) =x3+3px?+3gx+q
Let a — d, a, a + d be the zeroes of the polynomial

The sum of zeroes = —

a+a-d+a+d=2

a
3a=-3p
a=-—-p
Since a is the zero of the polynomial f(x) therefore f(a) =0 = [a]? + 3pa? + 3qa +r =0
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~f(a) =0=[a]*+3pa®+3qa+r=0
=p® +3p(-p)* +3q(-p) +7 =0
=>-—p*+3p*—pq+r=0
=>2p®—pqg+r=0

5.  If the zeroes of the polynomial f(x) = ax® + 3bx? + 3cx + d are in A.P., prove that
2b3 —3abc +a*d =0
Sol:

Leta—d, a, a + d be the zeroes of the polynomial f(x)

—-3b
Thesumofzeroes:>a—d+a+a+d:T

:+3a=—£:a=_—3ba=__b
a ax3 a
f() =0 = a(a)? +3b(a)>+3c(@) +d=0

3 2
-b 3b 3b
—a () #2240
a a a
2b3  3bc

a a
2b3-3abc+a?d
5——— =0
aZ

= 2b% —3abc+a*d =0

6.  If the zeroes of the polynomial f(x) = x3 — 12x% + 39x + k are in A.P., find the value of
K.
Sol:
fx) =x3—12x>+39x — k
Let a —d, a,a + d be the zeroes of the polynomial f(x)
The sum of the zeroes = 12
3a=12
a=4
fla),—a(x)® —12(4)>+39(4) +k =0
64 -192+156+k=0
=-28=k
k=-28
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Exercise 2.3

1. Apply division algorithm to find the quotient g(x) and remainder r(x) on dividing f(x) by
g(x) in each of the following:
(i) fxX)=x3—6x2+11x—6,9X)=x?>+x+1
(i)  f(x) =10x* +17x3 — 62x% + 30x — 105(x) = 2x2 + 7x + 1
(i) f(x)=4x3+8x2+8x+7:9(x) =2x2—x+1
(iv)  f(x) =15x3 —20x%2 4+ 13x —12; g(x) = x* — 2x + 2
Sol:
(i) fx)=x3—-6x*2+11x—6
gxX)=x*+x+1
x—17
x2+x+1|x3—-6x2+11x—6
x3+x%+x
—7x%2 —7x—7
—7x%2 —7x—7
17x — 1
(i)  f(x) =10x*+17x3 — 62x% + 30x — 105(x) = 2x2 + 7x + 1
5x2 —9x — 2
2x2 +7x+ 1| 10x* + 17x3 — 62x% + 30x — 3
10x* + 35x3 + 5x2
—18x3 — 67x% + 30x
—18x3 + 63x2 + 9x
—4x% +39x — 3
+4x% + 14x + 2
53x -1
(i) f(x)=4x3+8x2+8x+7:9(x) =2x>—x+1
2X—5
2x2 —2+1| 4x3+8x2+82+7
4x3 F 2x% + 2x
10x2 + 6x +7
10x%2 +5x +5
11x -2
(iv)  f(x) =15x3 —20x%2 4+ 13x —12; g(x) = x? — 2x + 2
15x + 10
x?2—2x+2 |15x3 —20x%+ 13x — 12
15x3 F 30x2 4+ 30x
10x% — 17x — 12
10x2 4+ 20x + 20
3x—32
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2. Check whether the first polynomial is a factor of the second polynomial by applying the
division algorithm:
(i) gt) =t?=3;f(t) = 2t* +3t3 — 2t* — 9t
(i) gx)=x?2-3x+1,f(x)=x>—4x3+x2+3x+1
(i) gkx)=2x2—x+3,f(x) =6x>—x*+4x% —5x2 —x—15

Sol:
() g) =t*=3;f(t) = 2t* + 3t3 - 2t* - 9¢
2t + 3t + 4
t?2 -3 2t* +3t3 —2t2 -9t
2t% — 6t?
3t3 +4t -9t
3t3 +4t -9t
4t2 — 12
4t2 ¥ 12
(i) g =x*=-3x+1Lf(x)=x>—4x>+x*+3x+1
x? -1

x3—3x+1| x> —4x3+x2+3x+1
x° —3x3 + x2

—x343x+1
—x343x—-1
2

(i) g(x) =2x2—x+3,f(x) =6x°> —x*+4x3 —5x2 —x — 15
3x3+x%—-2x—5
2x?> —x+3 |6x° —x* + 4x3 —5x?> —x — 15
6x° — 3x* + 9x3

2x* — 5x3 — 5x?

2x* F x3 + 3x2

—4x3 —8x%2 —x
F4x3 + 2x% — 6x

—10x% — 5x — 15
F¥10x + 15x ¥ 15
0

3. Obtain all zeros of the polynomial f(x) = 2x* + x3 — 14x? — 19x — 6, if two of its zeros are
—2and —1.
Sol:
f(x) =2x*+x3—14x> —19x — 6
If the two zeroes of the polynomial are -2 and -1, then its factors are (x + 2) and (x + 1)
(x+2)(x+1D)=x2+x+2x=x2+3x+2
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2x>—5x—3
2x* +x3 —14x2 - 19x - 6
2x* + 6x3 + 4x?
—5x3 — 18x2% — 19x
—5x3 F 15x2 ¥ 10x
—3x2—-9x—6
—3x2—-9x—6

x24+3x+2

L 2x +x3 —14x%2—19x — 6

= (2x? — 5x — 3)[x% + 3x + 2] = [2x + 1][x — 3][x + 2][x + 1]
~ zero all x :_71 ,3,—2,—1

Obtain all zeros of f(x) = x3 + 13x? + 32x + 20, if one of its zeros is —2.
Sol:

f(x) =x3+13x% +32x + 20
x?+11x + 10
x+2|x3+ 13x% + 32x + 20
x3 + 2x?
11x2% +32x + 20
11x2 + 22x
10x + 20
10x + 20
0

(x?2+11x +10) = x2 + 10x + x + 20(x + 10) + 1(x + 10) = (x + 1)(x + 10)
=~ The zeroes of the polynomial are -1, -10, -2.

Obtain all zeros of the polynomial f(x) = x* — 3x? = x2 + 9x — 6 if two of its zeros are

—/3, and V3.

Sol:
f(x)=(x?=3x+2)=(x+V3)&(x—V3) =x? -3
x> —3x+2
x?—3|x*-3x2=x2+9x -6
x* —3x2

—3x? + 2x% 4+ 9x

—3x? + 9x
2x% -6
2x% -6

(x2=3)(x?-3x+2)=(x+V3)(x —V3)(x®? —2x —x + 2)
= (x+\/§)(x—\/§) (x—=2)(x-2)
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Zeroes are —V/3,v3, 1,2

6.  Find all zeros of the polynomial f(x) = 2x* — 2x3 — 7x? + 3x + 6, if its two zeroes are

—\/gand\/E
2 2

Sol:
If the zeroes of the polynomial are —\E and \E

2_
Its factors are (x + ?) (x — 3) _x3

2 2
x=—1,2,\F,—ﬁ
2 2

=[2x% — 2x — 4] (x2 —z)

=(2x2—4x+2x—4)<x+\/§>

= [2[x(x + 2) + 2(x — 2)]]
[+ - ]
-
x=—1,2,\/§—\/§

7. What must be added to the polynomial f(x) = x* + 2x3 — 2x2 + x — 1 so that the
resulting polynomial is exactly divisible by x? + 2x — 3?
Sol:

=x+2)(x—2)

x?—1
x24+2x—3| x*+2x3 -2x2+x-1
x* + 2x3 — 3x?

x?+x—1

x>+ 2x—3

—X+2

we must add x —2 in order to get the resulting polynomial exactly divisible by x? + 2x —
3

8.  What must be subtracted from the polynomial x* + 2x3 — 13x2 — 12x + 21, so that the
resulting polynomial is exactly divisible by x? — 4x + 3?
Sol:
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x*+6x+8
x?—4x+3 |x*+2x3—-13x%2-12x +21
x* — 4x3 + 3x?
6x3 — 16x% — 12x
6x3 — 24x% — 18x

8x% —30x + 21
8x% —32x + 21
2X -2

We must subtract [2x — 2] + 10m the given polynomial so as to get the resulting
polynomial exactly divisible by x? — x + 3

9.  Find all the zeroes of the polynomial x* + x3 — 34x? — 4x + 120, if two of its zeroes are
2 and —2.
Sol:
= f(x) = x* +x3 — 34x% — 4x + 120
= X = —2 is a solution
x = —2 is a factor
X = —2 is a solution
X = +2 is a factor
here,
(x —2)(x + 2)is a factor of f(x)
x? —4isa factor
x*>+x—30
x?>—4 |x* +x3—34x% —4x + 120
—x* — 4x?
x3 —30x% —4x + 120
x3 — 4x
—-30x%> +120
—30x?  +120
0
Hence, x* + x3 — 34x% —4x + 120 = (x? — 4)(x?* + x — 30)
x* 4+ x3 —34x% —4x + 120 = (x? — 4)(x? + 6x — 5x — 30)
x* +x% —34x? —4x 4+ 120 = (x2 — ) [(x(x + 6) = 5(x + 6))]
x*+x3—34x%2 —4x + 120 = (x> —4)(x + 6)(x — 5)
Other zeroes are
X+6=0 =>Xx-5=0
X=—26 X=5
Set of zeroes for f(x) [2,—2,—6,5]
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10. Find all zeros of the polynomial 2x* + 7x® — 19x? — 14x + 30, if two of its zeros are v2
and —/2.
Sol:
f(x) = 2x* + 7x3 — 19x% — 14x + 30
x =2 is a solution
x — /2 is a solution
x — 2 is a solution
x ++/2is a factor
Here, (x +v2)(x — v2)is a factor of f(x)

x? — 2is a factor of f(x)

2x% +7x =15
x?—2 |2x* + 7x3 — 192 — 14x + 30
2x* — 4x?
7x3 — 15x% — 14x
7x3 — —14x
—15x2 + 30
—15x2 + 30
0

Hence, 2x* + 7x3 — 19x2 — 14x + 30 = (x? — 2)(2x? + 7x — 15)
=(x?—2) (2x% + 10x — 3x — 15)

= (x?-2)(2x(x+5) = 3(x + 5))

=(x?2=2)(x+5)(x-3)

Other zeroes are:

x+5=0 2x—-3=0
X=-5 2Xx =3
3
X==

2

Hence the set of zeroes for f(x) {—5,%, V2, —x/?}

11. Find all the zeros of the polynomial 2x® + x> — 6x — 3, if two of its zeros are —/3 and /3.
Sol:
fx) =2x3+x%—6x—3
x = —/3 is a solution
x ++/3is a factor
x = /3 is a solution
x —+\/3is a factor
Here, (x + v3)(x — V3)is a factor of f(x)
x? —3isa factor of f(x)
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2x+1
x> =3 |2x3+x?—-6x—3
2x3 — 6x
x? -3
x? -3
0

12.

Hence, 2x3 + x2 —6x —3 = (x> —3)(2x + 1)

Other zeroesof f(x) is2 X +1 =0
1

X=—=
2

Set of zeroes {\/§, —/3, _71}

Find all the zeros of the polynomial x® + 3x? — 2x — 6, if two of its zeros are —/2 and V2.

Sol:

Since —/2 and /2 are zeroes of polynomial f(x) = x3 +3x? —2x — 6
(x +vV2)(x = V2) = x* = 2 is a factor of f(x)

Now we divide f(x) = x3 + 3x? — 2x — 6 by

g(x) = x? —2to b find the other zeroes of f(x)

x+3
x2 =21 x3+3x?-2x—-6
x3 —2x
3x? -6
3x? -6
0

By division algorithm, we have
>x34+3x2-2-6=x?=-2)(x+3)

=>x3+3x2—2x—6 = (x +V2)(x = V2)(x + 3)
Here the zeroes of the given polynomials are —v2,v2 and — 3




