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Q.1: Apply division algorithm to find the quotient q(x) and
remainder r(x) on dividing f(x) by g(x) in each of the following:

(i) f(x)=x3-6x2+11x—6,g(X)=x2+x+1
f(x)=x’-6x2+11x-6, g(x) =x>+x+1

(ii) f(x) = 10x*+17x3-62x%+30x-105,g(x)=2x>
10x* + 17x3-62x2 +30x— 105, g(x) =2x> +7x+1

(iii) F(X)=4x3+8x2+8x+7,g(X)=2x3—x+1
f(x)=4x>+8x2+8x+7, g(x) =2x>—x+1

(iv) F(x)=15x3-20x2+13x—12,g(X)=x>=2x+2
f(x) = 15x3-20x2 + 13x— 12, g(x) = x?=-2x +2

Solution:

(i) f(X)=x°-6x*+11x—6
f(x) =x=6x>+ 11x—6 and g(X)=x>+x+1
g(x)=x>+x+1
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(i) f(x)=10x*+17x3-62x2+30x—105,9(X)=2x2+7x+1
f(x) =10x*+ 17x3-62x> +30x— 105, g(x) =2x>+7x + 1



f(x)=10x*+17x3-62x%+30x-105

f(x) =10x* +17x3-62x2 +30x—105  g(X)=2x2+7x+1
g(x)=2x2+7x+1
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(iii) F(X)=4x3+8x%+8x+7 ,g(X)=2x°—x+1
f(x)=4x>+8x2+8x+7, g(x) =2x°=x+1
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f(X)=4x3+8x%+8x+7f (x) = 4x> + 8x> +8x+7  g(X)=2x°—
x+1g(x) = 2x?>—x+1

(iv) f(X)=15x3-20x2+13x—12,9(X)=x2—-2x+2
f(x) =15x3-20x% + 13x—12, g(x) = x>-2x+2



f(x)=15x3-20x%+13x—12
f(x) = 15x3-20x? + 13x—12 g(x)=x>-2x+2
g(x) =x>-2x+2

Q.2: Check whether the first polynomial is a factor of the
second polynomial by applying the division algorithm:

(i) g(t)=t2=3;f(t)=2t4+3t-2t2—9t—12
g(t)=t2=3;f(t) =2t* +3t>-2t°-9t—12

(i) g(x)=x2=3x+1;f(x)=x°-4x3+x2+3x+1
g(x) =x2-3x+1;f(x) =x"—4x> +x2 +3x +1

(iii) g(x)=2x2-x+3;f(x)=6x5-x*+4x3-5x2-x—15
g(x) =2x%—x+3;f(x) = 6x° —x* +4x-5%°£x~ 15

Solution:

(i) 9(t)=t2=3;f(t)=2t4+3t3-212=9t—12
g(t)=t2=3;f(t) =2t* +3t3-2t°-9t— 12
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g(t)=t>=3g (1) = t>-3 f(t)=2t4+3t3-2t>-9t
f(t) = 2t* + 3t3-2t2- 9t

Therefore, g(t) is the factor of f(t).

(i) 9(X)=x2=3x+1;f(X)=x"—4x3+x+3x+1
g(x)=x?-3x+1;f(x)=x"—4x> +x% +3x+1
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g(x)=x>=3x+1g(x) = x>=3x+ 1 f(x)=x>=4x3+x?+3x+1
f(x) =x"-4x> +x>+3x+1

Therefore, g(x) is not the factor of f(x).

(iii) g(X)=2x°—x+3;f(x)=6x°—-x*+4x3-5x>~x~15
g(x) =2x%—x+3;f(x) = 6x° —x* +4x°—5x?—x=15
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g(x)=2x%=x+3g (x) = 2x>—x +3 f(X)=6X>-Xx*+4x°~5x°—x—
15f (x) = 6x° —x* + 4x3-5%x%—x—15

Q.3: Obtain all zeroes of the polynomial f(x) = f(x)=2x*+x3-
14x2-19x—6f (x) = 2x* + x>~ 14x>~19x—6 , if two of its



zeroes are -2 and -1.

Solution:
f(X)=2x*+x3=14x2—19x—6f (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+1)=X2+X+2X+2=X>+3x+2
(x+2)(x+1)=x>+x+2x+2=x%+3x+2
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f(x)=2x*+x°~14x°—19x—6
f(x) =2x*+x3-14x°-19x—6 = (2x>-5x—=3)(x*+3x+2)
(2x%2-5x-3) (x%> +3x+2)

= (2x+1)(x=3)(x+2)(x+1)

Therefore, zeroes of the polynomial = -12 % , 3,-2, -1

Q-4: Obtain all zeroes of f(x) = f(x)=x3+13x2+32x+20
f(x)=x>+13x>+32x+20 ,if one of its zeroes is -2.

Solution:

f(x) = f(x)=x3+13x2+32x+20f (x) = x> + 13x% + 32x + 20



Since, the zero of the polynomial is -2 so, it means its factor is ( x +
2).
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So, f(x)=x3+13x%+32x+20
f(x)=x>+13x2+32x+20 = (x*+11x+10)(x+2)
(x2+11x+10) (x +2)

= (X°+10x+x+10)(x+2)(x2 +10x +x + 10)(x + 2)

= (x+10)(x+1)(x+2)(x +10) (x + 1) (x + 2)

Therefore, the zeroes of the polynoemial are -1, -10, -2.

Q-5: Obtain all zeroes of the polynomial f(X)=x4-3x3-x2+9x—
6f(x) =x*-3x3—x%+9x—6 , if the two of its zeroes
are =V3andV3—V3 and V3 .

Solution:
f(x)=x4=3x3=x2+9x—6f (x) = x*—3x3—x? + 9x—6

Since, two of the zeroes of polynomial are —V3and\3
—V3and V3 so, (x+V3)(x=V3)(x+V3)(x=V3) =x>-3
x2-3



X —-3n+2

-3 | -3 -+ -0

x - 3x2

— 35 + 2%+ 9

— 37 + 5y

2% -6

2% -6

0

So, f(X)=x*=3x>—x?+9x—6f (x) = x*—3x°-x> + 9x—6 = (X°—
3)(X2=3x+2)(x2=3) (x2=3x + 2)

= (V3 x=\3)(x V3 (x=V3)  (xP-2x=2+2)
(x2=2x-2+2)

= HV3)x=V3)(x + V 3) (x=V 3) £ (=) (x=2)(x= 1) (x=2)

Therefore, the zeroes of the polynomial are —\/3,\/3—\/ 3, V3 1,
2.

Q-6: Obtain all zeroes of the polynomial f(x)=2x4-2x3-
7x2+x-1f(x) = 2x*—2x3-7x?> + x—1 , if the two of its zeroes

are —\/3zand\/3_2—\/ % and \ % .

Solution:

f(X)=2x*=2x3=7x%+x=1f (x) = 2x*—2x3-Tx2 +x—1

Since, —\/32and\/32—\/ % and\/ % are the zeroes of the

polynomial, so the factors are

(x=s2)and(x+32)(x—\ ) and (x+ )
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So, f(X)=2x*-2x3=7x%+x—1 _ _
f(x) =_2X4— 2X3—_7X2 +x—1 = (x=V32)(x+V32)

(x-V 3) (x+V 2)  (2x2-2x—4)(2x%-2x-4)

= (Va2 )xHVa)-V 2) (kv 2) (@P—dxi2x-4)
(2x2—4x + 2x—4)

= (x—Va2)(x+Va2)(V ) (x4 D) L (x+2)(x-2)
x+2)(x=2)

Therefore, the zeroes of the polynomial = x = -1, 2, —32andV32
3 3
— 5 and -

Q.7: Find all the zeroes of the polynomial x*+x3—34x?-

4x+120x* + x3—34x2—4x + 120 , if the two of its zeroes are 2
and -2.

Solution:
xHx3=34x2—4x+120x* + x3—34x2—4x + 120
Since, the two zeroes of the polynomial given is 2 and -2

So, factors are (x + 2 )(x = 2 ) = X2+2x—2x—4
X2 +2x-2x—4 =x’-4x>—4
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So, XHXx3=34x%—4x+120x* + x3-34x>—4x+ 120 = (x>—4)
(+x=30)(x>—4) (x> +x—30)
=(x=2)(x+2)(x*+6x=5x—30)(x—2) (x + 2) (x> + 6x=5x—30)

= (x=2)(x+2)(x+6)(x=3)(x—2) (x +2) (X* 6)(x=5)

Therefore, the zeroes of the polynomial=x= 2, -2, -6, 5

Q-8: Find all the zeroes of the polynomial 2x*+7x°—19x?
2x* +7x°—19x2 — 14x + 30, if the two of its zeroes
are V2and—2\2 and <72 .

Solution:
2X4+7x3-19x2—14x+302x* + 7x3—19x%— 14x + 30

Since, V2and=v2V 2 and =V 2 are the zeroes of the
polynomial given.

So, factors are (x+\/§)and(x—\/§) L

(x+V2) and (x=V2) =x2+V2x—2x=2

x2+N 2x—\ 2x=2 =x2-2x2-2
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So, 2x*+7x3-19x?>-14x+30
2x4 + 7x3-19x%—14x + 30 = (x>=2)(2x*+7x—15)
(x2=2)(2x? + 7x—15)

= (2x2+10x=3x—15)(x*+V2)(x=2)
(2x2 + 10x—3x—15) (x +V 2) (x=V 2)

= (2X%=3)(x+5)(x+2)(x—2)
(2x=3)(x +5) (x +V 2) (x=\'2)

Therefore, the zeroes of the polynomial is \2,—v2,-5 32
V2,472,523,

Q-9: Find all the zeroes of the polynomial f(X)=2x3+x?~6x=3
f(x)=2x> +x2—6X=3 , if two of its zeroes are —\3and\'3
V3 and V3.

Solution:
f(x)=2x3+x°—-6x-3f (x) = 2x> + x>— 6x—3

Since, —\/gand\/g—\/ 3 and V3 are the zeroes of the given
polynomial

So, factors are (x—\/g)and(x+\/§) L

(x—V3) and (x+V3) = (x>-\3x+V3x-3)

(x2-V 3x +V3x-3) =(x>-3)(x2-3)



So, f(X)=2x3+x°—6x=3f (x) = 2x> + x*—6x—3 = (x°>=3)
(2x+1)(x>-3)(2x+1)

= (x=\3)(x+V3)(2x+1)(x=V 3) (x + ¥ 3) 2x + 1)

Therefore, set of zeroes for the given polynomial = \/3,—\/3, -12
V3,43,

Q-10: Find all the zeroes of the polynomial f(X)=x>+3x?—2x—
6f (x) = x> +3x?>—2x—6 , if the two of its zeroes
are V2and-V2\2 and -V 2 .

Solution:
f(x)=x3+3x°—2x—6f (x) = x> + 3x>—2x—6

Since, ¥2and=V2V 2 and —V 2 are the two zeroes of the
given polynomial.

So, factors are (x+\/§)and(x—\/§) >
(x+42) and (x=V2) =x22x—2x-2
x2+V 2% N 2% 2 = x2-2x%32
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By division algorithm, we have:



f(x)=x3+3x2=2x—6f (x) = x> + 3x?>—2x—6 = (x°=2)(x+3)
(x2=2)(x+3)

= (x=V2)(x*+V2)(x+3)(x= 2) (x + V 2) (x + 3)

Therefore, the zeroes of the given polynomial is =V2,v2and—3
— 2,\/2 and —3 .

Q-11: What must be added to the polynomial f(x)=x*+2x°-
2% +x=1f (x) = x* +2x3-2x>+x—1 so that the resulting
polynomial is exactly divisible by g(X)=x?+2x-3
g(x)=x%+2x-3

Sol:

f(x)=x*+2x3-2x%+x=1f (x) = x* + 2x3 - 2x %+ x —1

x2—1

W+ -3 W+ -2 rx—1

w4+ 2nF - 32

wax—1

B4+ 2x—3

M +E

We must add (x — 2) in order to get the resulting polynomial exactly
divisible by g(x)=x%+2x-3g (x) = x2 +2x — 3

Q-12: What must be subtracted from the

polynomial f(x)=x*+2x3-13x?-12x+21
f(x)=x*+2x3-13x2-12x+21 so that the resulting
polynomial is exactly divisible by g(X)=x?—4x+3
g(x)=x’—4x+3 .

Sol:



f(x)=x*+2x3-13x2-12x+21
f(x) =x*+2x3-13x>-12x + 21
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We must subtract (2x — 3) in order to get.the resulting polynomial
exactly divisible by g(X)=x?—4x+3g (x) = x’—4x + 3.,

Q-13: Given that \/E\/ 2 is a zero of the cubic
polynomial f(x)=6x3+\2x?~10x-4/2
f(x) =6x° +V2x2—10x—4\ 2 , find its other two zeroes.

Solution:
F(X)=6x3+V2x2—1 0x24V2f (x) = 6x3 +\ 2x2— 10x—4V 2
Since, \/E\/ 2 is a zero of the cubic polynomial

So, factor is (X—\/E)(X—\/ 2)
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Since, f(x)= =6x3+\2x2—10x—4+2
F(x) = 6x3 +V 22— 10x=4V 2 = (x=2)(BX24T2x+4)
(x=\ 2)(6x2 + 7\ 2x + 4)

= (x—\/2)(6x2+4\/2x+3\/2x+4)
(x=\ 2)(6x2 + 4N 2x + 3V 2x + 4)

= (x=2)(3x+2v2)(2x+V2)(x= Y 2) (3x +2:'2) 2x +V 2)
So, the zeroes of the polynomial is —2y23,=22 ,\/E

N2 L N2 45
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Q-14: Given that X—\/ 5x— \/ 5 is a factor of the cubic

polynomial X3=3V5x2413x=3V5x3— 3V 5x2 + 13x-3V 3 5,
find all the zeroes of the polynomial.

Solution:
x3—3v5x2+13x=3V5x3—3V 5x2 + 13x-3V 3

In the question, it's given that X—\/5X—\/ 5 is a factor of the cubic
polynomial.



Since, X3=3V5x2+13x=3V5x3—3V 3x2 + 13x=3V 3 = (x=\5)
(x2=2V5x+3)(x=\ 3) (x2—2V 3x + 3)

= (x=V5)(x—(V5+v2)) (x=(\5-+2))
x=V3)x—(5T+V2) (x=(N3-V2))

So, the zeroes of the polynomial = VE,(VE—VE),(VENE)
V3, V3-V2), V3+V2) .



