ML Aggarwal Solutions for Class 10 Maths Chapter 6
Factorization

EXERCISE 6.1

1. Find the remainder (without division) on dividing f(x) by (x - 2) where
(i) f(x) =5x*-7x + 4

Solutions:-

Let us assumex—2=0

Then, x=2

Given, f(x) =5x>*—7x + 4

Now, substitute the value of x in f(x),

f(2)= (5x22)—(7%x2)+4

=(5x4)-14+4
=20-14+4
=24-14

=10

Therefore, the remainder is 10.

(i) f(x) = 2x3 = 7x* + 3

Solution:-

Let us assumex—2=0

Then, x=2

Given, f(x) = 2x3 - 7x*+3

Now, substitute the value of x in f(x),
f(2)=(2x23)—(7x2%)+3
=(2x8)—(7x4)+3

=16-28 +3
=19-28
= -9

Therefore, the remainder is -9.

2. Using the remainder theorem, find the remainder on dividing f(x) by (x + 3) where
(i) f(x) = 2x* = 5x +1
Solution:-
Let us assumex+3=0
Then, x =-3
Given, f(x) =2x>—5x + 1
Now, substitute the value of x in f(x),
f(-3)=(2%x-32)=(5x(-3)) +1
=(2x9)—(-15)+1
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=18+ 15+1
=34
Therefore, the remainder is 34.

(i) f(x) = 3x3 + 7x* —5x +1

Solution:-

Let us assumex+3=0

Then, x =-3

Given, f(x) =3x3+ 7x*—5x + 1

Now, substitute the value of x in f(x),

f(-3)=(3x-3%) +(7x-3%)—(5x-3)+1
=(3x-27)+(7x9)—(-15)+1
=-81+63+15+1
=-81+79
=-2

Therefore, the remainder is -2.

3. Find the remainder (without division) on dividing f(x) by (2x + 1) where,
(i) f(x) = 4x*> + 5x + 3

Solution:-
Let usassume 2x+1=0
Then, 2x =-1

X=-%

Given, f(x) = 4x* + 5x + 3
Now, substitute the value of x in f(x),
f(-%)=4(-%)*+5(-%) +3
=(4x%)+(-5/2)+3
=1-5/2+3
=4-5/2
=(8-5)/2
=3/2=1%
Therefore, the remainder is 1%.

(i) f(x) = 3x3 = 7x* + gx + 11
Solution:-

Let usassume 2x+1=0
Then, 2x =-1
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X=-%

Given, f(x) =3x3 - 7x* + 4x + 11

Now, substitute the value of x in f(x),

f(-5) = (3 x (-%)°) = (7 x (-5)* + (4 x -%5) + 11
=3x(-1/8)—(7x%)+(-2)+11
=-3/8-7/4-2+11

=-3/8-7/4+9
=(-3-14+72)/8
= 55/8

_61

4. Using remainder theorem, find the value of k if on dividing 2x3 + 3x>—kx + 5 by x — 2
leaves a remainder 7.
Solution:-
Let us assume, x—2=0
Then, x=2
Given, 2x3 +3x* —kx + 5
Now, substitute the value of x in f(x),
f(2)=(2x23)+(3x2%) —(kx2)+5
=(2x8)+(3x4)-2k+5
=16+12-2k+5
=33 -2k
Form the question it is given that, remainder is 7.
So,7=33-2k
2k=33-7
2k =26
K=26/2
K=13
Therefore, the value of k is 13.

5. Using remainder theorem, find the value of ‘a’ if the division of x3 + 5x>* —ax + 6 by
(x - 1) leaves the remainder 2a.

Solution:-

Let us assume x-1=0

Then,x=1

Given, f(x) =x3+5x>*—ax +6

Now, substitute the value of x in f(x),



ML Aggarwal Solutions for Class 10 Maths Chapter 6
Factorization

f(1)=13+(5x1%)—(ax1)+6
=1+5-a+6
=12-a
From the question it is given that, remainder is 2a
So,2a=12-a
2a+a=12
3a=12
a=12/3
a=4
Therefore, the value of a is 4.

6. (i) What number must be divided be subtracted from 2x* — 5x so that the resulting
polynomial leaves the remainder 2, when divided by 2x +1?
Solution:-
let us assume ‘p’ be subtracted from 2x? — 5x
So, dividing 2x*> — 5x by 2x + 1,
2%+1) 2x*—5x—p (x-3
2% + X

-6X—p

-bX—3

+  +

-p+3

Hence, remainderis 3 —p
From the question it is given that, remainder is 2.

3—-p=2
p=3-2
p=1

Therefore, 1 is to be subtracted.

(ii)) What number must be added to 2x3 — 7x* + 2x so that the resulting polynomial
leaves the remainder — 2 when divided by 2x - 3?

Solution:-

let us assume ‘p’ be subtracted from 2x3 — 7x? + 2x,

So, dividing it by 2x — 3,
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2x-3) 263 — I+ 2x+p (X2 — 2x- 2
2x7 - 3x?
- 4x% + 2x
- 4x% + 6x
+ -
-dx+p
-4x+6
+ -
P-6
Hence, remainderisp -6
From the question it is given that, remainder is - 2.

P-6=-2
P=-2+6
P=4

Therefore, 4 is to be added.

7. (i) When divided by x — 3 the polynomials x3 — px*+x+6and 2x3 - x*—(p+3)x-6
leave the same remainder. Find the value of ‘p’.
Solution:-
From the question it is given that, by dividing x3 — px?> + x + 6 and 2x3 = x?>— (p + 3)x— 6 by
x—3=0, then x=3.
Let us assume p(x) =x3—px>+x+6
Now, substitute the value of x in p(x),
p(3)=33-(px3%)+3+6
=27-9p +9
=36-9p
Then, q(x) =2x*=x*>—(p+3)x—6
Now, substitute the value of x in q(x),
q(3)=(2x3%)-(3)°-(p+3)x3-6
=(2x27)-9-3p-9-6
=54-24-3p
=30-3p
Given, the remainder in each case is same,
So,36-9p=30-3p
36-30=9p—-3p
6=6p
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p=6/6
p=1
Therefore, value of p is 1.

(ii) Find ‘@’ if the two polynomials ax3 + 3x* — 9 and 2x3 + 4x + a, leaves the same
remainder when divided by x + 3.

Solution:-

Let us assume p(x) =ax®+3x>*—9and gq(x) =2x3+4x + a

From the question it is given that, both p(x) and g(x) leaves the same remainder when
divided by x + 3.

Let us assume that,x+3 =0

Then, x =-3

Now, substitute the value of x in p(x) and in q(x),

So, p(-3) = q(-3)

a(-3)>+3(-3)2=9=2(-3)3+4(-3) +a

-27a+27-9=-54-12+a

-27a+18=-66+a

-27a—a=-66-18

-28a=-84

a=284/28

Therefore,a =3

(iii) The polynomials ax3 + 3x? — 3 and 2x3 — 5x + a when divided by x — 4 leave the
remainder r, and r, respectively. If 2r, = r,, then find the value of a.

Solution:

Let us assume p(x) = ax3+3x>*—3 and q(x) = 2x3—5x + a

From the question it is given that, both p(x) and q(x) leaves the remainder r; and r;
respectively when divided by x - 4.

Also, given relation 2r; =r;

Let us assume that, x-4=0

Then,x=4

Now, substitute the value of x in p(x) and in q(x),

By factor theorem, r; = p(x) and r, = q(x)

So, 2 x p(4) = q(4)

2[a(4)® +3(4)>-3]=2(4)*-5(4) +a

2[64a+48-3]=128-20+a

128a+96-6=128-20+a
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128a+90=108 + a

128a—a =108 -90

127a=18

a=18/127

Therefore, the value of a = 18/127.

8. Using remainder theorem, find the remainders obtained when x3 + (kx + 8)x + k Is
divided by x + 1 and x — 2. Hence, find k if the sum of two remainders is 1.

Solution:

Let us assume p(x) = x> + (kx + 8)x + k

From the question it is given that, the sum of the remainders when p(x) is divided by (x +
1) and (x —2) is 1.

Let us assume that, x+1=0

Then, x=-1
Also, whenx—-2=0
Then, x=2

Now, by remainder theorem we have

p(-1) +p(2) =1

(-1)® + [k(-1) + 8](-1) + k + (2)® + [k(2) + 8](2) + k= 1
-1+k-8+k+8+4k+16+k=1

7k +15=1

7k=1-15

k=-14/7

k=-2

Therefore, k = -2.

9. By factor theorem, show that (x + 3) and (2x - 1) are factors of 2x*> + 5x — 3.
Solution:-

Let us assume, x+3=0

Then,x=-3

Given, f(x) = 2x*> + 5x— 3

Now, substitute the value of x in f(x),

f(-3)=(2x(-3)%) +(5%-3)-3

=(2x9)+(-15)-3
=18-15-3
=18-18

=0
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Now, 2x—1=0
Then, 2x=1
X=%

Given, f(x) = 2x*> + 5x— 3
Now, substitute the value of x in f(x),
f(%) = (2 x (%4)?) + (5% 4) =3
=(2x (%)) +5/2-3
=%+5/2-3
=(1+5)/2-3
=6/2-3
=3-3
=0
Hence, it is proved that, (x + 3) and (2x - 1) are factors of 2x? + 5x — 3.

10. Without actual division, prove that x* + 2x3 — 2x* + 2x + 3 is exactly divisible by x* +
2X —3.
Solution:-
Consider x* + 2x - 3
By factor method, x? + 3x—x—3
=x(x+3)-1(x + 3)
=(x-1)(x+3)
So, f(x) =x*+2x3—2x*>+ 2x + 3
Now take, x+3 =0
X=-3
Then, f(-3) = (-3)*+2x-(33) - (2% (-3)}) +(2x-3)+3
=81-54-18-6-3
=0
Therefore, (x + 3) is a factor of f(x)
And also, takex—1=0

X=1
Then, f(1) =14+ 2(1)3-2(1)>+2(1) -3
=0

Therefore, (x - 1) is a factor of f(x)
By comparing both results, p(x) is exactly divisible by x* + 2x — 3.

11. Show that (x - 2) is a factor of 3x*> — x —10. Hence factories 3x>*—x-10.
Solution:-
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Let us assumex—2=0

Then, x=2

Given, f(x) = 3x>—x—10

Now, substitute the value of x in f(x),
f(2)=(3x2%)-2-10

=(3x4)-2-10
=12-2-10
=12-12

=0
Therefore, (x - 2) is a factor of f(x)
Then, dividing (3x*> — x - 10) by (x - 2), we get
x-2) 3x* —x—10(3x+5

IxT + X
-+
LEx—10
LS —10
-+
0

Therefore, 3x> —x—10 = (x- 2) (3x + 5)

12. Using the factor theorem, show that (x - 2) is a factor of x3 + x* - 4x — 4. Hence
factorize the polynomial completely.
Solution:-
Let us assume, x—2=0
Then, x=2
Given, f(x) = x> +x*>-4x—4
Now, substitute the value of x in f(x),
f(2) = (2 +(2)2-4(2)-4
=8-4-8-4
=0
Therefore, by factor theorem (x - 2) is a factor of x3 + x* - 4x — 4
Then, dividing f(x) by (x - 2), we get
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22 +3z 42
r— 2 ):1:3 +z2 —4x —4

3 —2z?
322 —4z -4
3z —6zx
22 —4
22 —4
0

Therefore, x3 + x2-4x—4 = (x - 2) (x*> + 3x + 2)
=(x=2) (x*+2x+x+2)
=(x—2) (x(x+2)+1(x+2))
=(x—2)(x+2)(x+1)

13. Show that 2x + 7 is a factor of 2x3 + 5x* =11 x —14. Hence factorize the given
expression completely, using the factor theorem.
Solution:-

Let us assume 2x+7=0

Then, 2x =-7

X=-7/2

Given, f(x) = 2x3 + 5x> — 11x — 14

Now, substitute the value of x in f(x),

f(-7/2) = 2(-7/2)2 + 5(-7/2)? + 11(-7/2) - 14
=2(-343/8) + 5(49/4) + (-77/2) - 14
=-343/4 +245/4-77/2 - 14
= (-343 + 245 + 154 - 56)/4
=-399 + 399/4
=0

Therefore, (2x + 7) is a factor of 2x3 + 5x*> — 11x — 14

Then, dividing f(x) by (2x + 1), we get
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2 —r —2

22 +7  }2ed 452 —1lz —14

23 722
—2r2 11z -—14

. —Vx
—4x —14
—4x —14

0
Therefore, 2x3 + 5x>— 11x—14 = (2x + 7) (x> —x - 2)
=(2x+7) (x*=2x +x-2)
=(2x+7) (x(x-2)+1 (x-2))
=(x+1)(x-2)(2x+ 7)

14. Use factor theorem to factorize the following polynomials completely.
(i) x3 +2x*-5x—-6

Solution:-

Let us assume x =-1,

Given, f(x) =x3+ 2x>—=5x—6

Now, substitute the value of x in f(x),

f(-1) = (-1)* + 2(-1)2=5(-1) -6

=-1+2(1)+5-6
=-1+2+5-6
=-7+7

=0

Then, dividing f(x) by (x + 1), we get
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22 +xz —6
z+1  Jz} 4222 —5z —6

¥ al
x2 —5x —6
x? +x
—6x —6
—bx —6
0

Therefore, x3 + 2x>—=5x—6 = (x + 1) (x> + 3x — 2x - 6)
=(x+1) (x(x +3)—=2(x + 3))
=(x+1)(x-2)(x+3)

(i) x3-13x-12
Solution:-
Let us assume x =-1,
Given, f(x) = x3—13x-12
Now, substitute the value of x in f(x),
f(-1) = (-1)3- 13(-1) - 12
=-1+13-12
=-13+13
=0
Then, dividing f(x) by (x + 1), we get
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z+1  Jad +0s2 —13x —12

—z2 1% -—12

—T —
—12z —12

—12x —12

0

Therefore, x> —13x—-12 = (x + 1) (x> —x - 12)
=(x+1) (x?—4x +3x-12)
=(x+1) (x(x-4))+3(x-4))
=(x+1)(x+3)(x-4)

15. Use the remainder theorem to factorize the following expression.
(i)2x3+x*-13x+6
Solution:-
Let us assume x = 2,
Then, f(x) = 2x3+x*—13x + 6
Now, substitute the value of x in f(x),
f(2)=(2x23)+22-13x2+6
=(2x8)+4-26+6
=16+4-26+6
=26-26
=0
Then, dividing f(x) by (x - 2), we get
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2z° +5z —3
z—2 J2:} +2? —13z +6

23 4y
Fa? —13x 46

K2  —10x
—3x 46

—3x 16
0
Therefore, 2x3 + x> —13x + 6 = (x - 2) (2x*> + 5x - 3)
=(x-2)(2x* + 6x—x—3)
=(x-2)(2x(x+3)—1 (x +3))
=(x-2)(x+3)(2x-1)

(ii) 3x* + 2x*—-19x + 6

Solution:-

Given, f(x) =3x3+ 2x> - 19x + 6

Let usassumex=1

Then, f(1) =3(1)3* +2(1)>-(19x 1) +6
=3+4+2-19+6
=11-19
=-8

So,-8#0

Let us assume x =-1

Then, f(-1) =3(-1)> + 2(-1)> - (19 x (-1)) + 6
=-3+2+19+6
=-3+27
=24

So,24#0

Now, assume x = 2

Then, f(2) =3(2)> + 2(2)> - (19 x (2)) + 6
=24+8-38+6



ML Aggarwal Solutions for Class 10 Maths Chapter 6
Factorization

=38-38
=0
So,0=0
Therefore, (x - 2) is a factor of f(x).
f(x) =3x>+2x>*—19x + 6
=3x3-6x>+8x*—16x—3x+6
=3x2(x-2)+8x(x-2)—3(x-2)
=(x-2)(3x*+8x-3)
=(x-2)(3x*+9x—x—13)
=(x-2)(3x(x+3)—1(x + 3)
=(x-2)(x+3)(3x-1)

(iii) 2x3 + 3x*-9x—10

Solution:-

Given, f(x) = 2x3 + 3x*—9x - 10

Let us assume, x =-1
=2(-1)3+3(-1)>-9(-1)-10

=-2+3+9-10
=12-12
=0

Therefore, (x + 1) is the factor of 2x3 + 3x>—9x — 10
Then, dividing f(x) by (x + 1), we get
222 +r —10

z+1  J223 4322 —9z —10

253 4222
x? —9x —10
2 —+x
—10x —10
—10x —10
0

Therefore, 2x3 + 3x> = 9x — 10 = 2x*> + 5x —4x — 10
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=x(2x+5)—2 (2x+5) = (2x + 5) (x - 2)
Hence the factors are (x + 1) (x - 2) (2x + 5)

(iv) x3 +10x* = 37x + 26

Solution:-

Given, f(x) = x3 + 10x> — 37x + 26

Let us assume, x=1

Then, f(1) =13+ 10(1)>-37 (1) + 26
=1+10-37+26
=37-37
=0

Therefore, x — 1is a factor of x> + 10x*> — 37x + 26

Then, dividing f(x) by (x - 1), we get

22 +1lx —26

z—1 }z* 41022 —37z +26

1122 —37x +26

1122 —11z
—26x +26

—26x 126
0
Therefore, x> + 10x> —37x + 26 = (x - 1) (x*> + 11x - 26)
=(x-1) (x*+13x—2x - 26)
= (x- 1) (x (x + 13) = 2(x + 13))
= (x-1) ((x-2) (x+13))

16. If (2x + 1) is a factor of 6x3 + 5x® + ax — 2 find the value of a.
Solution:-
Let usassume 2x+1=0
Then, 2x=-1
X=-%
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Given, f(x) = 6x3 + 5x% + ax — 2

Now, substitute the value of x in f(x),

f(-%)=6(-%)>+5(-%)*+a(-%)-2
=6(-1/8)+5 () —Y%a—-2
=-3/4+5/4—-a/2-2
=(-3+4-2a-8)/4
= (-6 —2a)/4

From the question, (2x + 1) is a factor of 6x> + 5x> + ax — 2

Then, remainder is 0.

So, (-6—2a)/4=0

-6—-2a=4x0

-6-2a=0

-2a=6

a=-6/2

a=-3

Therefore, the value of a is — 3.

17. If (3x - 2) is a factor of 3x3 — kx? + 21x — 10, find the value of k.
Solution:-
Let us assume 3x-2=0
Then, 3x =2
X=2/3
Given, f(x) = 3x> — kx? + 21x - 10
Now, substitute the value of x in f(x),
f(2/3)=3(2/3)*-k(2/3)*+21(2/3)-10
=3(8/27) -k (4/9) + 14 — 10
=8/9-4k/9+14-10
=8/9—-4k/9+4
= (8 — 4k + 36)/9
= (44 - 4k)/9
From the question, (3x - 2) is a factor of 3x®> — kx? + 21x— 10
Then, remainder is 0
So, (44-4k)/9=0
44 -4k=0x9
44 = 4k
K=44/4
K=11
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18. If (x — 2) is a factor of 2x3 — x? + px — 2, then (i) find the value of p. (ii) with this
value of p, factorize the above expression completely.
Solution:-
Let us assumex-2=0
Then, x=2
Given, f(x) = 2x3 = x> + px — 2
Now, substitute the value of x in f(x),
f(2)=(2x2%) =22+ (px2)-2

=(2x8)—-4+2p-2

=16-4+2p-2

=16—-6+2p

=10+ 2p
From the question, (x — 2) is a factor of 2x3 —x? + px — 2
Then, remainder is 0.
10+2p=0
2p=-10
P=-10/2
P=-5
So, (x—2) is a factor of 2x3 — x? + 5x — 2

222 +3x +11

xr—2 ]2:53 —z? +5zx —2

293 —Ag?
3z +4bx —2

32 —b6x
11 -2
11z —22

20
Therefore, 2x3 — x>+ 5x—2 = (x - 2) (2x* + 3x + 1)
=(x-2)(2x*+2x +x+ 1)
=(x-2)(2x(x +1) + 1(x + 1))
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=(x+1)(x-2)(2x+ 1)

19. What number should be subtracted from 2x3 — 5x* + 5x so that the resulting
polynomial has 2x — 3 as a factor?
Solution:-
Let us assume the number to be subtracted from 2x3 — 5x? + 5x be p.
Then, f(x) = 2x3—5x? + 5x—p
Given, 2x—3=0
x=3/2
f(3/2)=0
So, f(3/2) =2(3/2)®-5(3/2)>+5(3/2)-p=0
2(27/8)-5(9/4) +15/2-p =0
27/4-45/4+15/2-p=0 [multiply by 4 for all numerator]
27-45+30-4p=0
57-45-4p=0
12-4p=0
P=12/4
P=3
Therefore, 3 is the number should be subtracted from 2x® — 5x? + 5x.

20. (i) Find the value of the constants a and b, if (x — 2) and (x + 3) are both factors of
the expression x3 + ax* + bx —12.
Solution:-
Let us assumex—2=0
Then, x=2
Given, f(x) = x3 + ax? + bx — 12
Now, substitute the value of x in f(x),
f(2)=23+a(2)>+b(2)-12
=8+4a+2b-12
=4a+2b-4
From the question, (x - 2) is a factor of x3 + ax? + bx — 12.
So,4a+2b-4=0

4da+2b=4
By dividing both the side by 2 we get,
2a+b=2 ... [equation (i)]

Now, assume x+3 =0
Then, x =-3
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Given, f(x) = x3 + ax* + bx — 12
Now, substitute the value of x in f(x),
f(-3) = (-3)* +a(-3)> + b(-3) — 12
=-27+9a-3b-12
=9a-3b-39
From the question, (x - 3) is a factor of x3 + ax? + bx — 12.
So,9a-3b-39=0

9a—-3b=39
By dividing both the side by 3 we get,
3a—-b=13 ... [equation (ii)]

Now, adding both equation (i) and equation (ii) we get,
(2a+b)+(3a-b)=2+13
2a+3a+b-b=15

5a=15

a=15/5

a=3

Consider the equation (i) to find out ‘b’.
2a+b=2

2(3) +b=2

6+b=2

b=2-6

b=-4

(i) If (x + 2) and (x + 3) are factors of x3 + ax + b, Find the values of a and b.
Solution:-
Let us assumex+2=0
Then, x =-2
Given, f(x) =x3+ax+b
Now, substitute the value of x in f(x),
f(-2)=(-2)*+a(-2)+b
=-8-2a+b
From the question, (x + 2) is a factor of x> + ax + b.
Therefore, remainder is 0.

f(x)=0
-8-2a+b=0
2a-b=-8 ... [equation (i)]

Let usassumex+3=0
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Then, x =-3
Given, f(x) =x3+ax+b
Now, substitute the value of x in f(x),
f(-2)=(-3)*+a(-3)+b

=-27-3a+b
From the question, (x + 3) is a factor of x3 + ax + b.
Therefore, remainder is 0.

f(x)=0
-27-3a+b=0
3a-b=-27 ... [equation (i)]

Now, subtracting both equation (i) and equation (ii) we get,
(2a—b)-(3a-b)=-8-(-27)
2a-3a—-b+b=-8+27

-a=19

a=-19

Consider the equation (i) to find out ‘b’.
2a-b=-8

2(-19)-b=-8

-38-b=-8

b=-38+8

b=-30

21. If (x + 2) and (x — 3) are factors of x3 + ax + b, find the values of a and b. With these
values of a and b, factorize the given expression.
Solution:-
Let us assumex+2=0
Then, x =-2
Given, f(x) =x3+ax+b
Now, substitute the value of x in f(x),
f(-2)=(-2)*+a(-2)+b

=-8-2a+b
From the question, (x + 2) is a factor of x> + ax + b.
Therefore, remainder is 0.

f(x)=0
-8-2a+b=0
2a-b=-8 ... [equation (i)]

Now, assume x—3=0
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Then, x=3
Given, f(x) =x3+ax+b
Now, substitute the value of x in f(x),
f(3)=(3)*+a(3)+b

=27+3a+b
From the question, (x - 3) is a factor of x3 + ax + b.
Therefore, remainder is 0.

f(x)=0
27+3a+b=0
3a+b=-27 ... [equation (ii)]

Now, adding both equation (i) and equation (ii) we get,
(2a-b)+(3a+b)=-8-27
2a—b+3a+b=-35

5a=-35

a=-35/5

a=-7

Consider the equation (i) to find out ‘b’.
2a—b=-8

2(-7)-b=-8

-14-b=-8

b=-14+8

b=-6

Therefore, value of a=-7 and b = -6.
Then, f(x) =x>*—7x—-6

(x+2)(x-3)
=X(x-3) +2(x - 3)
=x>—3x+2x—-6
=x’—-x—6

Dividing f(x) by x> —x — 6 we get,
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x +1
2 —z—6 ]:.-:3 +0x2 —7z —6

P —2 —6x
2 —x —6
x2 —x —6

Therefore, x*—7x—6=(x+1) (x + 2) (x - 3)

22. (x — 2) is a factor of the expression x3 + ax? + bx + 6. When this expression is divided
by (x — 3), it leaves the remainder 3. Find the values of a and b.

Solution:-

From the question it is given that, (x — 2) is a factor of the expression x> + ax? + bx + 6
Then, f(x) = x>+ ax®> + bx + 6 ... [equation (i)]

Let assumex—2=0

Then, x=2

Now, substitute the value of x in f(x),
f(2)=23+a(2)’+2b+6
=8+4a+2b+6
=14 +4a+2b
By dividing the numbers by 2 we get,
=7+2a+b
From the question, (x — 2) is a factor of the expression x> + ax? + bx + 6.
So, remainder is 0.
f(x)=0
7+2a+b=0
2a+b=-7 ... [equation (ii)]
Now, expression is divided by (x — 3), it leaves the remainder 3.
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22 +zx{a+3) +3a+b+9
z—3 |2} +ax? +br 46

T3 — 312

2% (a+ 3) +bx +6
z¥(a+3) +z(—-3e¢-9)
z(3a+b+9) +6

z(3a+b+9) +—9a—3b—27

9a + 3b + 33
So, remainder=33+9a+3b=3
9a+3b=3-33
9a+3b=-30
By dividing the numbers by 3 we get,
=3a+b=-10 ... [equation (iii)]

Now, subtracting equation (iii) from equation (ii) we get,
(3a+b)—(2a+b)=-10-(-7)
3a—2a+b-b=-10+7
a=-3

Consider the equation (ii) to find out ‘b’.
2a+b=-7
2(-3)+b=-7
6+b=-7
b=-7+6

=-1

23. If (x — 2) is a factor of the expression 2x3 + ax*> + bx — 14 and when the expression is
divided by (x — 3), it leaves a remainder 52, find the values of a and b.

Solution:-

From the question it is given that, (x — 2) is a factor of the expression 2x3 + ax* + bx — 14
Then, f(x) = 2x3 + ax* + bx — 14 ... [equation (i)]

Let assumex—2=0
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Then, x=2
Now, substitute the value of x in f(x),
f(2) =2(2)3+a(2)’+2b-14
=16+4a+2b-14
=2+4a+2b
By dividing the numbers by 2 we get,
=1+2a+b
From the question, (x — 2) is a factor of the expression 2x3 + ax? + bx — 14.
So, remainder is O.
f(x)=0
1+2a+b=0
2a+b=-1 ... [equation (ii)]
Now, expression is divided by (x — 3), it leaves the remainder 52.
22° +x{a+6)

x—3 ]2:.53 tax? +bx —14

223 —6x?
z% (a + 6) +bx —14

z¢(a+6) +z(—3a—18)

—14

£(3a+b+18) 4+ —9a—3b—54

9a + 3b + 40
So, remainder =9a + 3b + 40 =52
9a+3b=52-40
9a+3b=12
By dividing the numbers by 3 we get,
=3a+b=4 ... [equation (iii)]

Now, subtracting equation (iii) from equation (ii) we get,
(3a+b)—(2a+b)=4-(-1)
3a—2a+b-b=4+1
a=5
a=5
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Consider the equation (ii) to find out ‘b’.
2a+b=-1
2(5)+b=-1
10+b=-1
b=-1-10
b=-11

24. If ax3 + 3x* + bx — 3 has a factor (2x + 3) and leaves remainder — 3 when divided by
(x + 2), find the values of a and b. With these values of a and b, factorize the given
expression.
Solution:-
Let us assume, 2x+3 =0
Then, 2x =-3
x=-3/2
Given, f(x) =ax3 + 3x>+ bx -3
Now, substitute the value of x in f(x),
f(-3/2) = a(-3/2)® + 3(-3/2)? + b(-3/2) - 3
=a(-27/8) + 3(9/4) —3b/2 - 3
=-27a/8 +27/4-3b/2-3
From the question it is given that, ax® + 3x? + bx — 3 has a factor (2x + 3).
So, remainder is 0.
-27a/8 +27/4-3b/2-3=0
-27a+54-12b-24=0

-27a—-12b=-30

By dividing the numbers by - 3 we get,

9a+4b=10 [equation (i)]
Now, let us assume x+2 =0

Then, x =-2

Given, f(x) =ax> + 3x>* + bx -3

Now, substitute the value of x in f(x),

f(2) = a(-2)® +3(-2)2 + b(-2) - 3
=-8a+12-2b-3
=-8a-2b+9

Leaves the remainder -3

So,-8a—-2b+9=-3

-8a—2b=-3-9

-8a—2b=-12
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By dividing both sides by -2 we get,
4a+b=6 [equation (ii)]
By multiplying equation (ii) by 4,
16a +4b =24
Now, subtracting equation (ii) from equation (i) we get,
(16a + 4b) - (9a + 4b) =24 -10
16a-9a+4b—-4b =14

7a=14
a=14/7
a=2
Consider the equation (i) to find out ‘b’.
9a+4b=10
9(2) +4b =10
18 +4b =10
4b=10-18
4b = -8
b=-8/4
b=-2

Therefore, f(x) = ax® + 3x*> + bx — 3
=2x3+3x?-2x-3
Given, 2x + 3 is a factor of f(x)
So, divide f(x) by 2x + 3
2 -1

2z +3 }213 +32* -2z -3

2% 4322
0 -2z -3
—2 3z
0

Therefore, 2x3 + 3x2 = 2x -3 = (2x + 3) (x*- 1)
=(2x+3) (x+1) (x-1)

25. Given f(x) = ax? + bx + 2 and g(x) = bx*> + ax + 1. If x — 2 is a factor of f(x) but leaves
the remainder — 15 when it divides g(x), find the values of a and b. With these values
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of a and b, factorize the expression. f(x) + g(x) + 4%* + 7x.
Solution:-
From the question it is given that, f(x) =ax? + bx + 2 and g(x) = bx’ +ax+ 1 and x— 2 is a
factor of f(x),
So,x=2
Now, substitute the value of x in f(x),
f(2)=0
a(22+b(2)+2=0
4da+2b+2=0
By dividing both sides by 2 we get,
2a+b+1=0 ... [equation (i)]
Given, g(x) divide by (x - 2), leaves remainder — 15
g(x)=bx?+ax+1
So, g(2) =-15

b(2)’+2a+1=-15

4b+2a+1+15=0

4b+2a+16=0
By dividing both sides by 2 we get,

2b+a+8=0 ... [equation (ii)]
Now, subtracting equation (ii) from equation (i) multiplied by 2,
(4a+2b+2)—(a+2b+8)=0-0
4da—a+2b-2b+2-8=0

3a-6=0
3a=6
a=6/3
a=2
Consider the equation (i) to find out ‘b’.
2a+b+1=0
2(2)+b=-1
4+b=-1
b=-1-4
b=-5

Now, f(x) = ax?+ bx+2 =2x>—5x+2

g(x)=bx?+ax+1=-5x+2x+1

then, f(x) + g(x) + 4x> + 7x
=2x>=5x+2=5x>+2x+ 1+ 4x> + 7x
=x>+4x+3
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=x*+3x+Xx+3
=x(x +3)+ 1(x + 3)
=(x+1)(x+3)
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CHAPTER TEST

1. Find the remainder when 2x3 — 3x* + 4x + 7 is divided by
(i) x-2

(ii)x+3

(i) 2x +1

Solution:-

From the question it is given that, f(x) = 2x> —3x? + 4x + 7
(i) Consider x -2

let us assumex—-2=0

Then, x=2

Now, substitute the value of x in f(x),

f(2) =2(2)3-3(2)>+4(2) + 7

=16-12+8+7
=31-12
=19

Therefore, the remainder is 19

(ii) consider x + 3

let us assumex+3=0

Then, x =-3

Now, substitute the value of x in f(x),
f(2) =2(-3)>*-3(-3)2+4(-3) + 7
2(-27)-3(9)-12+7

=-54-27-12+7
=-93+7
=-86

Therefore, remainder is -86.

(iii) consider 2x + 1

Let us assume, 2x+1=0

Then, 2x=-1
X=-%

Now, substitute the value of x in f(x),

f(-%)=2(-%)>-3(-%)+4 (-5) +7
=2(-1/8) =3 (4)+4 (-%5) + 7

=-Y%-%-2+7
=-1-2+7
=4

Therefore, remainder is 4.
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2. When 2x3 — 9x* + 10x — p is divided by (x + 1), the remainder is — 24. Find the value
of p.
Solution:-
Let usassumex+1=0
Then, x=-1
Given, f(x) = 2x3—9x* + 10x — p
Now, substitute the value of x in f(x),
f(-1) = 2(-1)*-9(-1)> + 10(-1) - p

=-2-9-10+p

=-21+p
From the question it is given that, the remainder is — 24,
So,-21+p=-24
p=-24+21
p=-3
So, f(x) = 2x3 — 9x% + 10x — (-3)

=2x3-9x%>+ 10x + 3

Therefore, the value of p is 3.

3. If (2x — 3) is a factor of 6x* + x + a, find the value of a. With this value of a, factorise
the given expression.
Solution:-
Let us assume 2x—-3=0
Then, 2x=3
X=3/2
Given, f(x) = 6x*> + x + a
Now, substitute the value of x in f(x),
f(3/2) =6(3/2)%+(3/2) +a
=6(9/4) + (3/2) + a
=3(9/2) +(3/2) +a
=27/2+3/2+a
=30/2+a
=15+a
From the question, (2x — 3) is a factor of 6x* + x + a.
So, remainder is 0.
Then,15+a=0
a=-15
Therefore, f(x) = 6x*> + x — 15
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Dividing f(x) by 2x — 3 we get,
3r +b

223  }622 4z —15

62 —Qr
10z —15
10 —15

0
Therefore, 6x*> + x — 15 = (2x - 3) (3x + 5)

4. When 3x*> = 5x + p is divided by (x — 2), the remainder is 3. Find the value of p. Also
factorize the polynomial 3x* - 5x + p — 3.
Solution:-
Let usassumex—2=0
Then, x=2
Given, f(x) =3x>=5x +p
Now, substitute the value of x in f(x),
So, f(2) =3(2)2-5(2) + p

=3(4)-10+p

=12-10+p

=2+p
From the question it is given that, remainder is 3.
So,2+p=3

p=3-2
p=1
Therefore, f(x) = 3x>—5x + 1
Consider the polynomial, 3x>—5x +p —3
Now, substitute the value of p in polynomial,
=3x2-5x+1-3
=3x>—5x—2

Now, by factorizing the polynomial 3x*> — 5x — 2,
Dividing 3x?> — 5x — 2 by x — 2 we get,
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3r —+1
T —2 ]33:2 —hxy —2

32 —6x
x —2
x —2

0
Therefore, 3x>—5x—2=(x-2) (3x + 1)

5. Prove that (5x + 4) is a factor of 5x3 + 4x*> — 5x — 4. Hence factorize the given
polynomial completely.
Solution:-
Let us assume (5x +4) =0
Then, 5x =-4
X =-4/5
Given, f(x) = 5x3 + 4x*> = 5x — 4
Now, substitute the value of x in f(x),
So, f(-4/5) = 5(-4/5)® + 4(-4/5)? — 5(-4/5) — 4
=5(-64/125) + 4 (16/25) +4 -4
-64/25 + 64/25
(-64 + 64)/25
=0/25
=0
Hence, (5x + 4) is a factor of 5x3 + 4x> — 5x — 4.
So, dividing 5x3 + 4x?> — 5x — 4 by 5x + 4 we get,
¢ -1

be+4  JBzd +42? —Bx —4

Sad  +4z?
0 —5 —4
—hr —Ar
0
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Therefore, 5x3 + 4x> —5x — 4 = (5x + 4) (x> - 1)
= (5x + 4) (x*—1?)
=(5x+4) (x+1)(x-1)

6. Use factor theorem to factorize the following polynomials completely:
(i) 23 +4x*-9x-9
Solution:-
Let us assume x = -1,
Given, f(x) = 4x3 + 4x*—9x -9
Now, substitute the value of x in f(x),
f(-1) = 4(-1)® + 4(-1)>-9(-1) -9
=-4+4+9-9
=0
Therefore, x + 1 is the factor of 4x3 + 4x* — 9x — 9.
Now, dividing 4x3 + 4x> —9x —9 by x + 1 we get,

4z -9
x+1 }43:3 +4x2 —9x —9

473 44z°
0 —Y9x —9

—O9x —Qx
1]

Therefore, 4x3 + 4x>—9x—9 = (x + 1) (4x*-9)
= (x+1) ((2x)* = (3)?)
=(x+1)(2x+3) (2x - 3)

(ii) x3-19x-30

Solution:-

Let us assume x = -2,

Given, f(x) = x3—19x-30

Now, substitute the value of x in f(x),

f(-1) = (-2)>*-19(-2) - 30
=-8+38-30
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=-38+38
=0
Therefore, x + 2 is the factor of x> — 19x — 30.
Now, dividing x3 — 19x — 30 by x + 2 we get,
g2 —2x —15

z+2 )2 1022 —192 —30

3 1252
—2x2 —19z —30

—2x? —4x
—15x —30
—15x —30

0

Therefore, x3—19x — 30 = (x + 2)(x> — 2x - 15)
= (x+2) (xX*=5x + 3x - 15)
=(x+2)(x-5)(x+3)

7. If x3 — 2x* + px + q has a factor (x + 2) and leaves a remainder 9, when divided by (x +
1), find the values of p and g. With these values of p and g, factorize the given
polynomial completely.

Solution:-

From the question it is given that, (x + 2) is a factor of the expression x*> — 2x* + px + q
Then, f(x) = x3 = 2x* + px + q

Let assumex+2=0

Then, x =-2

Now, substitute the value of x in f(x),

f(-2) = (-2)* - 2(-2)> + p(-2) + q

=-8—-8-2p+q
=-16-2p+q
2p—q=-16 ... [equation (i)]

Now, consider (x + 1)
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Then, f(x) = x3 = 2x* + px + q
Let assumex+1=0
Then, x=-1
Now, substitute the value of x in f(x),
f(-1) = (-1)° = 2(-1)* + p(-1) + q
=-1-2-p+q
=-3-p+q

Given, remainderis 9
So,-3-p+qg=9

-p+q=9+3

-p+q=12 ... [equation (ii)]
Now, adding equation (i) and equation (ii) we get,

(2p-q)+(-p+q)=-16+12

2p-q-p+q=-4

P=-4
Consider the equation (ii) to find out ‘b’.
-p+q=12
(-4)+q=12

4+q=12

q=12-4

qg=8
Therefore, by substituting the value of p and g f(x) = x> —2x*> — 4x + 8
Dividing f(x) be (x + 2) we get,

22 —dz +4

x+2 }3:3 —2x? —4x +8

x3 4222
—4x? —4x 48
—4x? 8z
4r +8
4r <48
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X2—2x*—4x+8=(x+2) (xX*—4x + 4)
=(x+2) (x*—2xx(-2)+ 2%
=(x+2)(x-2)?

8. If (x + 3) and (x — 4) are factors of x3 + ax*> — bx + 24, find the values of a and b: With
these values of a and b, factorize the given expression.
Solution:-
Let us assumex+3=0
Then, x=-3
Given, f(x) =x3 +ax’> —bx + 24
Now, substitute the value of x in f(x),
f(-3) = (-3)* +a(-3)>=Db(-3) + 24

=-27+9a+3b+24

=9a+3b-3
Dividing all terms by 3 we get,

=3a+b-1

From the question, (x + 3) is a factor of x3 + ax® — bx + 24.
Therefore, remainder is 0.

f(x)=0

3a+b-1=0

B3a+b=1 ... [equation (i)]
Now, assumex—4=0
Then,x=4

Given, f(x) = x3 + ax? — bx + 24
Now, substitute the value of x in f(x),
f(4) =43 +a(4)>-b(4) + 24
=64+ 16a-4b + 24
=88+ 16a—4b
Dividing all terms by 4 we get,
=22+4a-b
From the question, (x - 4) is a factor of x3 + ax? — bx + 24.
Therefore, remainder is 0.
f(x)=0
22+4a-b=0
4a-b=-22 ... [equation (ii)]
Now, adding both equation (i) and equation (ii) we get,
(3a+b)+(4a-b)=1-22
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B3a+b+4a-b=-21
7a=-21
a=-21/7
a=-3
Consider the equation (i) to find out ‘b’.
B3a+b=1
3(-3)+b=1
9+b=1
b=1+9
b=10
Therefore, value of a=-3 and b = 10.
Then, by substituting the value of a and b f(x) = x> - 3x> — 10x + 24
(x+3)(x-4)
=x(x-4)+3(x-4)
=x>—4x +3x—12
=x>-x—-12
Dividing f(x) by x> — x — 12 we get,

Tz —2
2 —x—12  Jad —32 —10z +24

x3 —x? —12x

—22%  4+2x 424

—222 42 424
0

Therefore, x3 - 3x> — 10x + 24 = (x> —=x—12) (x - 2)
=(x+3)(x-4)(x-2)

9. If (2x + 1) is a factor of both the expressions 2x*> — 5x + p and 2x* + 5x + q, find the
value of p and g. Hence find the other factors of both the polynomials.

Solution:-

Let us assume 2x+1=0

Then, 2x =-1

X=-Y%
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Given, p(x) =2x>=5x +p
Now, substitute the value of x in p(x),
p(-%)=2(-%)-5(-%) +p
=2(1/4)+5/2 +p
=%+5/2+p
=6/2+p
=3+p
From the question it is given that, (2x + 1) is a factor of both the expressions 2x> — 5x + p
So, remainder is 0.
Then,3+p=0
p=-3
Now consider q(x) = 2x? + 5x + q
Substitute the value of x in q(x)
q(-%) =2 (-%)° +5(-%5) + q
=2(1/4)-5/2+q
=%-5/2+q
=(1-5)/2+q
=-4/2 + q
=q- 2
From the question it is given that, (2x + 1) is a factor of both the expressions 2x? + 5x + ¢
So, remainder is 0.
g—2=0
q=2
Therefore,p=-3andq=2
P(x) = 2x2=5x—3
q(x) = 2x> + 5x + 2
Then, divide p(x) by 2x + 1

r —3
2z +1 ]2;132 —bhx —3

22 +x
—6x —3
—bx —3
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Therefore, 2x>—5x—3 = (2x + 1) (x - 3)
Now, divide q(x) by 2x + 1
x +2

2241 J22 +5x +2

222 4=z
1 42
1 +2
0
Therefore, 2x> +5x + 2 = (2x + 1) (x + 2)

10. If a polynomial f(x)= x4-2x3 + 3x*- ax + b leaves reminder 5 and 19 when divided by
(x -1) and (x + 1) respectively, Find the values of a and b. Hence determined the
reminder when f(x) is divided by (x-2).
Solution:-
From the question it is given that,
f(x) =x*—2x3+3x?—ax+b
Factor (x - 1) leaves remainder 5,
Factor (x + 1) leaves remainder 19,
Wherex=1 andx=-1
f(-1) = (-1)*-2(-1)* + 3(-1)>-a(-1) + b=19

1-2(-1)+3(1)—-a(-1)+b =19

1+2+3+a+b=19

6+a+b=19
a+b=19-6
a+b=13 ... [equation (i)]

f(1) = (1)*=2(1)*+3(1)>-a(l)+b=5
1-2(1)+3(1)—a(l)+b=5
1-2+3-a+b=5
2-a+b=5
-a+b=5-2
-a+b=3 ... [equation (ii)]
Now, subtracting equation (ii) from equation (i) we get,
(@a+b)—(-a+b)=13-3
a+b+a-b=10
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2a=10
a=10/2
a=5

To find out the value of b, substitute the value of a in equation (i) we get,
a+b=13

5+b=13
b=13-5
b=8

Therefore, valueofa=5and b =8

11. When a polynomial f(x) is divided by (x — 1), the remainder is 5 and when it is,
divided by (x — 2), the remainder is 7. Find the remainder when it is divided by (x —1)
(x = 2).

Solution:-

From the question it is given that,

Polynomial f(x) is divided by (x — 1),

Remainder =5

Let usassumex—1=0

x=1

f(1)=5

and the divided be (x - 2), remainder = 7

let us assume x—2=0

X=2

Therefore, f(2) =7

So, f(x) =(x-1) (x-2)g(x) +ax+b

Where, q(x) is the quotient and ax + b is remainder,

Now put x =1, we get,

f(1)=(1-2)(1-2)g(1)+(ax1)+b

a+b=5 ... [equation (i)]
X=2,
f(2)=(2-1)(2-2)q(2)+(ax2)+b
2a+b=7 ... [equation (ii)]

Now subtracting equation (i) from equation (ii) we get,
(2a+b)—(a+b)=7-5

2a+b—-a-b=2

a=2

To find out the value of b, substitute the value of a in equation (i) we get,
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a+b=5
2+b=5
b=5-2
b=3

Therefore, the remainder =ax+ b =2x+ 3



