Factorisation of Polynomials

Q1. Factorize completely using factor theorem: 2x3 - x2-13x- 6
[2023]

Answer: (x+2)(x-3)(2x+1)

Step-by-step Explanation:

P(z)= 22° 2z — 13z - 6
Let x = —2,
the value of f(x) will be
f(-2)=2(-2)" —(-2)" -13(-2) - 6
=—16—4+26 — 6
=0
As f(—2) =0, so (z + 2) is a factor of f(z).

Now, performing long division we have Thus,

= x+2)2x° —x* =13x -6 2x* = 5x -3
_Er-] 4_4:,2

~5x‘ =13x -8

~5xf -10x
+ 4

-3x -6
—3x -6

0




P(z)= 22— 2* — 13z - 6
Letx = —2,
the value of f(z) will be
f(-2)=2(-2)" —(-2)* ~13(-2) - 6
=—-16—-4+26—6
=0
As f(—2) =0, so(z + 2) is a factor of f(z).
Now, performing long division we have Thus,
flz) = (z + 2)(22*> — 5z 3)
= (z + 2)[22® — 6z + z— 3]
= (z+ 2)[2z(z — 3) + 1(z — 3)]
= (z + 2)[(2z + 1)(z — 3)]
= (z+ 2)(2z + 1)(z — 3)

Q2. Find the value of ‘a’ if x -a is a factor of the polynomial
3x3 4+ x2 - ax - 81. [4] [2023]
Answer: a=3

Step-by-step Explanation:




r—a=>0
T = aand,
p(z) = 323 + z® — axr — 81
substituting x = a in p(z) we get,

3a° +a? —a?—81=0

3a” —81=10
3a” = 81
a® = 27

a=2J3

Q3. If x -2 is a factor of x3 - kx -12, then the value of k is:

(@3

(b) 2

(c) -2

(d) -3 [2023]
Answer: (c) -2

Step-by-step Explanation:




P(z)= z° — kx — 12
(x — 2)is a factor of P(zx)
So, 2 is the zero of the polynomial
Substitute r = 2 in P(x)
z* —kxr —12=0
2 k2-12=0

8 — 2k —12 =10
— %k - 4=0
2%k =4
k=2

Q4. If (x + 2) is a factor of the polynomial x3 - kx% - 5x + 6 then
the value of k is: [1]

(a) 1

(b) 2

(©3

(d) -2 [2021 Semester-1]
Answer: (b) 2

Step-by-step Explanation:




P(z)= z* — kx®* — 5z + 6
(z + 2)is a factor of P(x)
S0, —2 is the zero of the polynomial
Substitute z = —2 in P(x)
° —kz® — 5z + 6=0
(—2)° — k. (—2)* —5.(-2) + 6 =0
—8—4k+10+6 =10
—4k+8=10
— 4k = -8
k=2

Q5. The polynomial x3 - 2x2 + ax + 12 when divided by (x + 1)
leaves a remainder 20, then ‘a’ is equal to: [1]

(@-31

()9

(011

(d) -11 2021 Semester-1]

Answer: (d) -11

Step-by-step Explanation:




r+1=0
r = —land,
p(z) = z° — 2z° + az + 12
By remainder theorem,
p(—1) =20
substituting z = —1 in p(zx) we get,
(-1)° —2.(-1)* + a.(—1) + 12 =20
—1—-2—-a+12=20

09— a=20
—a=11
a=—11

Q6. (x+ 2) and (x + 3) are two factors of the polynomial x3 +
6x2 4+ 11x + 6. If this polynomial is completely factorised the
result is: [2]

@QE-2)x+3)(x+1)

(b) x+2)(x-3)(x-1)

QOEE+2)x+3)(x-1)

(d) x+2)(x+ 3)(x+ 1) [2021 Semester-1]

Answer: (d) (x+2)(x+3)(x+1)

Step-by-step Explanation:




(z+2)(z+3) = 2> +2z+3z+6
= 22+ 5z +6

z+1

IE+5I+E}I3+EI2+11I+E
— (z* + 5z% + 6z)

0+z?+5z+6
— (2 +5z+6)
0

Therefore, p(z) = (z + 2)(z + 3) (z + 1)
Q7. What must be added to the polynomial 2x3 — 3x2 — 8x, so that
it leaves a remainder 10 when divided by 2x + 17 [2020]

Answer: 7

Step-by-step Explanation:

Let a must be added to the polynomaial.
Therefore, p(z) = 2z° — 322 — 8z + a
The polynomial is divided by (2z + 1)

So, 2r+1=10
I__1
2

Therefore, by remainder theorem,




=) =10
p( EJ
1.? 1.2 1
2(—=) —3(—=) —8(—= = 10
(-3) —3(-35) ~8(-3)+a
1 1 5
2(——)—3.— + — — 110
( S} 4-|-E-|--1
1 3
— -~ 44+a=10
1 4-|- + a
1 3
— 104+ -+ =
i1 +4+4
1 3
— 6+ — + —
il +4+4
24+1+3
4= 1
28
a= —
4
a=7T

Q8. Use factor theorem to factorise
6x3 + 17x2 + 4x — 12 completely. [2020]
Answer: (x+2)(2x+3)(3x-2)

Step-by-step Explanation:




p(z) = 6z° + 17z° + 4z —12
Taking x = —2 we have,
p(—2) =6.(—2)° + 17.(-2)* + 4.(—2) — 12
= —48+ 68 —8—12
= —68 + 68
=0
Therefore, (z + 2) is a factor of p(z).
dividing p(z) by (z + 2) we have,

6z* + 5z — 6
z + 2) 6z + 1722 + 4z — 12
— (6x® + 12z7)

0+ 5z + 4z — 12
— {5.1:2 + 10z)

0— 6z — 12
—  (—6z —12)

0

6z° + 5z —6
= 62 + 9z —4z — 6
= 3z(2z + 3) — 2(2z + 3)
= (3z — 2)(2z + 3)
Therefore p(z) = (z + 2)(3z — 2)(2z + 3)




Q9. Using the factor theorem, show that (x - 2) is a factor of x3 +

X2 - 4x - 4. [3]
Hence, factorise the polynomial completely. [2019]

Answer: (x-2)(x+2)(x+1)

Step-by-step Explanation:

flz)= z° + 2°— 4z — 4.
Letz—2 =0
r =2
There fore,
f2)=(2°+(2)°-42-4
= 8+4—-8—-14
= 0

Hence, = — 2 is a factor of f(z).

Dividing f(z) by (z — 2), we have,

2+ 3z + 2

I—E}IE—I-IE—%:—LI
— (2% — 2z?)

0+ 322 — 4z — 4

—  (3z% — 6x)
0+ 2x — 4

—  (2z — 4)

0

flz) = (z —2)(=z +2)(=z +1)




Q10. Using the Remainder Theorem find the remainders obtained
when x3 + (kx + 8)x + kis divided by x + 1 and x - 2. Hence, find
k if the sum of the two remainders is 1. [3] [2019]

Answer: k=-2

Step-by-step Explanation:

flz)= z* + (kz + 8)z + &k
glz)=z+1
So, T = —1
usin g the remainder theorem,
f(—1) = Remainder,

(—1)° + {k(-1) +8}.(-1) + k
—1+k—8+k
Remaindery = 2k — 9
Now, h(iz) =z — 2
Therefore, © = 2
f(2) = Remainders

{2]3 + (k2 +8).2 +k
8+4k+ 16 + k
Remainders = 5k + 24
Given that,

(2k —9) + (5k + 24) =1
Tk+15=1
Tk=—14
k= -2




Q11.If (x + 2) and (x + 3) are factors of x3 + ax + b, find the
values of ‘a’ and ‘b’. [3] [2018]

Answer: a =-19, b = -30.

Step-by-step Explanation:

flz)= z* +az+b
Given, (z + 2) is a factor of f(z).
By factor theorem,
f(=2)=0
(—2)° +a.(—2) + b =0
—8—2a+b=10

Also given (z + 3) is a factor of f(x)
f(=3)=0
{—3}3 +a.(—-3)+b=0
— 27T —3a+b=10

Subtracting (1) from (2) we have,

—a =19

a=—19

substituting a = —19 in (1) we have
—2x(-19)+b=28
38+b=28
b= —30
Hence, a = —19 and b = —30.




Q12. Use Remainder theorem to factorize the following
polynomial: [3]
2x3 4+ 3x2-9x-10.[2018]

Answer: (x-2)(x+1)(2x+5)

Step-by-step Explanation:

flz) = 22 + 32° — 9z — 10
Taking x = 2 we have,
2.(2)° + 3.(2)* — 9.(2) — 10
=16+ 12 — 18 — 10
— 28 — 28
=10
Therefore, (x — 2) is a factor of f(z).
Dividing f(z) by (z — 2), we have,

222 + Tz + 5
I—E}2I3+3I2—QI— 10
— (22° — 42?)

0+ 72— 9z — 10
—  (7z® — 14x)

0+ 5z — 10
—  (5z — 10)

0




2z° + Tz + 5
— 2z° + 5z +2x+ 5
= z(2z + 5) + 1(2z + 5)
= (2z +5)(z + 1)
Hence, f(z) = (z — 2)(z + 1)(2z + 5)

Q13. What must be subtracted from 16x3 - 8x2 + 4x + 7 so that
the resulting expression has 2x + 1 as a factor? [3] [2017]

Answer: 1

Step-by-step Explanation:

Let a be subtracted. There fore,
f(z) = 162 -8z* + 4z + 7 —a

glz) =2z +1
1
S = ——
0, T 5
By factor theorem,
1
2y =1
£ 3)

13 1.2 1
16(——=) —8(——= 4(——= T—a=10
(~3) “8(-5) +4(~5)+7-a

—16 8 4

— = — =+ T7T—a=10

s a1 2 ' ¢
—2-2-24+T7—-a=0
l1—a=10




Q14. Using remainder theorem, find the value of k, if on dividing
2x3 + 3x2 - kx + 5 by x-2, leaves a remainder 7. [3] [2016]

Answer: k=13

Step-by-step Explanation:

Let a be subtracted. T here fore,
flz) = 2z° +3z® — kx + 5
glz) =z — 2
S0, T =2
By remainder theorem,
f(2)="1
2(2)° +3(2)° —k2+5=7
16+12 - 2k+5=T

33 —2k=T

—2k=T—-233

— 2k = —26
E=13

Q15. Find ‘a’ if the two polynomials ax3 + 3x2 - 9 and 2x3 + 4x +
a, leaves the same remainder when divided by x + 3. [3] [2015]

Answer: a=3

Step-by-step Explanation:




The given polynomials are
p(z) = az® + 3z° - Oand
g(z) = 22° + 4z + a

Given that p(x) and q(x) leave the same remainder when divided
by x + 3.

Thus by remainder theorem,
p(=3) =q(-3)

=a(—-3)° + 3(-3%-9=2(-3° + 4-3) + a
~ —27a+27—-9=-54—12+a
= —2Ma—a=-54—12—27+9

= —28a=-934+9

= —28a = —84

>a=3

Q16. Using the Remainder and Factor Theorem, factorise the
following polynomial:

x3 4+ 10x2 - 37x + 26.[3] [2014]

Answer: (x-1)(x-2)(x+13)

Step-by-step Explanation:

f(z) = «* + 102"~ 37z + 26.
Letz=1
F(1) = (1)* +10(1)*-37(1) + 26
— 141037+ 26
— 0




Therefore, By factor theorem,
(x—1) is a factor off (x).

Dividing f(x) by x - 1 we have,

2 +11x — 26

T — 1}3:3—|- 102 — 37z + 26
- (z*—a?)

0+ 11z%2 — 37z + 26

—  (11z* - 112)

0 — 26z + 26
—  (—26z + 26)

0

z® + 11z — 26
= 2%+ 13z — 2z — 26
= z(z + 13) — 2(z + 13)
= (z +13)(x — 2)
Therefore, f(z) = (z — 1)(z — 2)(z + 13)

Q17.If (x - 2) is a factor of the expression 2x3 + ax2 + bx - 14 and
when the expression is divided by (x - 3), it leaves a remainder
52, find the values of aand b. [3] [2013]

Answer:a=5;b=-11

Step-by-step Explanation:




flz) =22° + az® + bz 14
Given, (x — 2) is a factor of f(z).
By factor theorem,
f(2)=0
2(2)° + a(2)® + b(2)- 14 =0
16 +4a+2b—14=10
4a +2b = -2

Given, when f(x) is divided by (x — 3), it leaves 52 as remainder.

Therefore, By remainder theorem,

£(3) = 52
2(3)° + a(3)® + B(3) - 14 =52

54 +9a+3b-14 =52
9a+3b=52+14-54
3(3a+Db) =12
3a+b=4....(2)
Subtracting (1) by (2) we get,

a=>5

Substitutinga = 5 in (1)
2a+b=-1
2X5+b=-1
10+b=-1

b=-11

Hence,a=5and b= -11




Q18. Using the Remainder Theorem factorise completely the
following polynomial:

3x3 + 2x%2-19x + 6.[3] [2012]
Answer: (x-2)(x+3)(3x-1)

Step-by-step Explanation:

f(z) =32 + 22" - 19z + 6.
Taking r = 2 we have,
f(2)=32°+22)°-19x2+6
—24+8—-38+6
— 38 — 38
— 0

Therefore, (z — 2) is a factor of f(z).
Dividing f(z) by (z — 2), we have,

3z% + 8z — 3

z—2)3z3 + 222 — 19z + 6
— (32% — 62?)

0+ 822 — 19z + 6

—  (8z2% — 16z)

0—-3z+6

— (—3z +6)

0




3z° + 8z — 3
— 32+ 9z —z — 3
= 3z(z+3) — 1(z + 3)
= (3z — 1)(z + 3)
Therefore, f(z) = (z — 2)(z + 3)(3z — 1)

Q19. Find the value of ‘K’ if (x - 2) is a factor of x3 + 2x2 - kx + 10?
[3] [2011]

Answer: k=13

Step-by-step Explanation:

flx)= = + 22— kx + 10
(z — 2) is a factor of f(z).
Therefore, f(2) =10
2P +2x (27— kx2+10=0
8+8—-2k+10=0
—2k+26 =10
— 2k = —26
k=13

Q20. When divided by x - 3 the polynomials x3 - px% + x + 6 and
2x3 - x%2 - (p + 3) x - 6 leave the same remainder. Find the value
of ‘p’. [3] [2010]

Answer:p=1

Step-by-step Explanation:




p(z) = z° - p£® + =z + 6and
glz)= 22 -z - (p + 3)z—- 6
when (z — 3) divides p(z) and g(z), the remainders are same.
Therefore, p(3) = g(3)
3 —px(3)*+3+6=2x(3°-(3)"-(p+3)x3-6

27— 9p+9=54—-9—-3p—0—6

—9p +3p+ 36 =54 — 24

—6p—30—36
—bp=—6
p=1

Q21. Use the Remainder Theorem to factorise the following
expression:
2x3 +x2-13x+ 6 [3] [2010]

Answer: (x-2)(x+3)(2x-1)

Step-by-step Explanation:

flz)= 22° +2*— 13z +6

taking x = 2, we have,
f2)=2x(2°+(2)°-13x2+6

= 16+4—-26+6

= 26 — 26
= 0
Therefore, (z — 2) is a factor of f(z).

dividing f(z) by (z — 2) we have,




27 + Bz — 3
1—2}2I3—|—.1:2—13I-|—ﬁ
— (2% — 42?)

0D+5z2—13z+ 6
—  (5z% — 10z)

0—3z+6
— (—3z +6)

0

2z” + 5z — 3
=222 4+ 6z —z—3
=2z(z+3) -1z +3)
= (z+3)(2z — 1)
Therefore, f(z) = (z — 2)(z + 3)(2z — 1)




