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Exercise 8A

Question 1.

Find, in each case, the remainder when:
(ix* - 3x° +2x+ 1is divided by x-1.
(i + 3x% - 12x + 4 is divided by x -2
(iii)x* + 1is divided by x + 1.

Solution:

By remainder theorem we know that when a polynomial f (x) is divided by x — a, then the
remainder is f(a).
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(iIf(x) = x -3+ 2x+ 1
Remainder = f(1)= (1P -1+ A1)+ 1=1-3+2+1=1
(Df(x)=x* +3x° - 12x+ 4
Remainder = f(2)= (2P + A2F - 12A2)+ 4
=28+12-24+4
=0

(if(x) = x* + 1
Remainder = f(-1D)=(-1f +1=1+1=2

Question 2.

Show that:
{(i)x - 2 is a factor of 5x® + 15x - 50.
(i3 + 2 is a factor of 3x° - x -2,

Solution:

(x — a) is a factor of a polynomial f(x) if the remainder, when f(x) is divided by (x — a), is 0,
i.e., if f(a) = 0.

(i)f(x) = 5x% + 15x - 50

f(2)=52F + 152)-50=20+30-50=0
Hence, x - 2 is a factor of 5x° + 15x - 50.
GiMf(x) = 3x% - x -2

-2 2Y =2 4 2
f(§J=3[§] _[g]—2=§+§—2=2_2=0

Hence, 3x + 2 is a factor of 3x% - x - 2.

Question 3.

Use the Remainder Theorem to find which of the following is a factor of 2x® + 3x2 — 5x — 6.
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(i) x +1

(ii) 2x — 1
(iii) x + 2
Solution:

By remainder theorem we know that when a polynomial f (x) is divided by x — a, then the
remainder is f(a).

Let f(x) = 2x® + 3x> - 5x - 6
(i) f (1) = 2(-1)* + 3(-1)2 = 5(-1) —6=-2+3+5-6 =0

Thus, (x + 1) is a factor of the polynomial f(x).

(if)

{ 3 5
g
a3 3
5 -15
selasu
> 5

Thus, (2x — 1) is not a factor of the polynomial f(x).

(iii) f (-2) = 2(-2)* + 3(-2)> - 5(-2) - 6=-16 +12+10-6=0

Thus, (x + 2) is a factor of the polynomial f(x).

Question 4.

(i) If 2x + 1 is a factor of 2x? + ax — 3, find the value of a.

(ii) Find the value of k, if 3x — 4 is a factor of expression 3x? + 2x — k.

Solution:
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[i) 2% + 1is a factor of f(x) = %2 + ax - 3.

1 =&
= —--—==23
2 2
=1-a=6
=a=-5

=k=258

Question 5.

Find the values of constants a and b when x — 2 and x + 3 both are the factors of
expression x3 + ax? + bx — 12.

Solution:
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Let f(x) =7 + ax? + bx - 12
¥-2=0=x=2

% - 2 is a factor of f{x). So, remainder =0
SRY +d2F s b2)=12=0
=8+4da+2b-12=0
=4da+b-4=0
=2a+b-2=0 e 5
¥+3=0=2x=-3

¥+ 3 is afactor of f(x). So, remainder =0
(=3P + =3P +b(=3)-12=0
=-27+99-3-12=0
=9%93-H-39=-0
=3a-b-13=0 ...(2)

Adding (1) and {2), we get,

5a-15=0

= a=3

Putting the value of ain (1), we get,
6+h-2=0

= b=-4

Question 6.
find the value of k, if 2x + 1 is a factor of (3k + 2)x* + (k — 1).

Solution:
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Let f{x) = (3k + 205 + (k- 1)

2%+1=0=% = -1

Since, 2x + 1is a factor of f{x), remainderis 0.

13
(3k+2)[‘3] +(k-1)=0

:%*23+(k—1)=o

ﬂ—&—2+&—8=

8
=5%-10=0
=k=2

0

Question 7.

Find the value of a, if x — 2 is a factor of 2x® — 6x* — 2ax® + 6ax? + 4ax + 8.
Solution:

f(x) = 2x° — 6x* — 2ax® + 6ax? + 4ax + 8
x—-2=0= x=2

Since, x — 2 is a factor of f(x), remainder = 0.
2(2)°-6(2)* —2a(2)* + 6a(2)>+4a(2) +8=0
64-96-16a+24a+8a+8=0

24 +16a=0

16a =24

a=1.5

Question 8.
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Find the values of m and n so that x — 1 and x + 2 both are factors of x* + (3m + 1) x? + nx
-18.

Solution:

Letf(x}=x3+(3m+ 1]x2+nx— 18
¥-1=0=x=1

¥ -1is afactor of flx). So, remainder =0
AP +Gm+ DAY + (1) -18=0
=1+3m+1+n-18=0
=3m+n-16=0 ...(1)
x+2=0=x=-2

¥+ 2is afactor of f{x). So, remainder=0
(=27 + (Bm + 1X(-2F +n(-2)-18=0
=-8+12m+4-2n-18=0

= 12m-2n-22=0
=6m-n-11=0 ...(2)

Adding (1) and (2), we get.

°m-27=0

m=23

Putting the value of min (1), we get.
3(3)+n-16=0

G+n-16=0

n=7

Question 9.
When x3 + 2x? — kx + 4 is divided by x — 2, the remainder is k. Find the value of constant k.

Solution:
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Let fx) = xF + 2x2 - ko + 4

KL=y

Ondividing f(x) by x - 2, it l2aves a remainder k.
L2 =k

(2F + A2F -ki)+ 4=k

8+8-2k+ 4=k

20= 3
20 2
— - RPN 6—.—
3 3
Question 10.

Find the value of a, if the division of ax® + 9x? + 4x — 10 by x + 3 leaves a remainder 5.

Solution:

Let fx) = ax® + 9x2 + 4% - 10

¥+3=0=x=-3

On dividing f(x) by x + 3, it leaves a remainder 5.
S f-3)=5

&-3P + A-3P + 4-3)-10=5
-27a+81-12-10=5

S54=27a

a=2

Question 11.

If x® + ax? + bx + 6 has x — 2 as a factor and leaves a remainder 3 when divided by x — 3,
find the values of a and b.

Solution:
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Let f{x) = %34+ axlibx+é
X-2=0=x=2

Since, x - 2 is afactor, remainder =0

L fi2)=0

P +d2F +B(2)+6=0
E+4d4a+2b+6=0

2a+b+7=0 1)
Xx-3=0=x=3

Ondividing f(x) by x - 3, it lzaves a remainder 3.
(BP+ a3 +b(3)+6=3
27+@+D+6=3
Za+b+10=0 G0
Subtracting (i) from (ii), we get,
a+3=0

a=-3

Substituting the value of a in (i), we get,

-6+b+7=0
=<1

Question 12.

The expression 2x3 + ax? + bx — 2 leaves remainder 7 and 0 when divided by 2x — 3 and x
+ 2 respectively. Calculate the values of a and b.

Solution:
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Let f(x) = 2x° + ax2 + bx - 2

2x-3=0:x=§
2

On dividing f(x) by 2x - 3, it leaves a remainder 7.
3 2
E[E +a[§] +b[§)-2-?
e, 2 2

27+ 9a+Eb
—
27+9a+6b =36

Q9a+6b-9=0

3a+2b-3=0 ()

x4+ 2=0=x=2

On dividing f(x) by x + 2, it leaves a remainder 0.
2 A=2Y + d-2F +B(=2)=2=0
-16+4a-2b-2=0

-9

4a-bh-18=0 ikl
Adding {i) and (ii), we get,

fa-21=0

a=3

Substituting the value of a in (i}, we get,
3(3)+2b-3=0

?+2b-3=0
2b=-6
b==3

Question 13.

What number should be added to 3x® — 5x? + 6x so that when resulting polynomial is
divided by x — 3, the remainder is 8?7

Solution:
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Let the number k be added and the resulting polynomial be f{x).
So, f(x) = 3x%- 5x2 + 6x + k

It is given that when f(x) is divided by (x - 3), the remainder is 8.
L fi3)=8

EBP -A3%+6(3)+k =8

81-454+18+k =8

S4+k =8

k = -46

Thus, the required number is -46.

Question 14.

What number should be subtracted from x3 + 3x2 — 8x + 14 so that on dividing it with x —
2, the remainder is 10.

Solution:

Let the number to be subtracted be k and the resulting polynomial be fix).
So, fix) = x2 + 3x2 - 8x + 14 -k

It is given that when f{x) is divided by (x - 2), the remainder is 10.

- fi2)=10

(2F + 2P -H2)+ 14-k = 10

8+ 12-164+14-k =10

18-k =10

k =8

Thus, the required number is 8.

Question 15.

The polynomials 2x® — 7x? + ax — 6 and x® — 8x? + (2a + 1)x — 16 leaves the same remainder
when divided by x — 2. Find the value of ‘a’.

Solution:
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Let fx) = 2% - 7x2 + ax - 6

Xx-2=0=x=2

When f(x) is divided by (x - 2), remainder = f{2)

(2 =2A2P -7(2P + 2)-6
=16-28+2a-6
=za-18

Let g{x) = X2 - 8x2 + (2a+1)x-16

When g(x) is divided by (x - 2), remainder = g(2)

L d2)= (2 - F2F +(2a+ 1)(2)- 16
=8-32+4a+2-16
= 4a-38

By the given condition, we have:

f(2) = g(2)

Za-18=4a-38

da-2a=38-18

2a=20

a=10

Thus, the value of a is 10,

Question 16.

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

Solution:
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Since (x-2)is a factor of polynomial 2% + ax? + bx - 14, we have
A2°P+ &2 +b(2)-14=0

=16+4da+2b-14=0

=da+2b+2=0

=2a+b+1=0

=z2a+b=-1 skl

On dividing by (x - 3), the polynomial 2x* + ax? + bx - 14 leaves remainder 52,
= X3P+ &3F +b(3)-14=52

=544+9a+3-14= 52

=%+ 3 +40=52

=%+ b=12

=3a+b=4 (1))

Subtracting (i) from (ii), we get

a=3

Substituting a=5in (i), we get

2x5+b=-1

=10+b=-1

=b=-11

Hence, a=5andb=-11.

Question 17.

Find ‘a‘ if the two polynomials ax® + 3x? — 9 and 2x3 + 4x + a, leave the same remainder
when divided by x + 3.

Solution:
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X+ 3mlshta=3
Since, the given pdynomials leave the same remainder when divided
by (x-3),
Value of polynomial ax® + 3x* - 9 at x = -3 is same as value of
paynomial 2x° + 4x+ aat x = -3,
=a-3P+3A-3P-9=2-3+4-3)+a
= =2/a+2/-9=-54-12+ 1
= -27a+18=-66+a
= 28a=584

24

=a=—
28

=a=23

Exercise 8B

Question 1.
Using the Factor Theorem, show that:

(i) (x — 2) is a factor of x* — 2x? — 9x + 18. Hence, factorise the expression x* — 2x? — 9x + 18
completely.

(i) (x + 5) is a factor of 2x® + 5x% — 28x — 15. Hence, factorise the expression 2x3 + 5x? —
28x — 15 completely.

(iii) (3x + 2) is a factor of 3x® + 2x2 — 3x — 2. Hence, factorise the expression 3x3 + 2x2 — 3x
— 2 completely.

Solution:
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(i) Let fx) = x2 - 2x2 - 9x + 18
¥-2=0 =2x=2

- Remainder = f(2)

=(2)°-2(2)2-9(2) + 18
=8-85-18+158

=0

Hence, [x - 2) is a factor of f{x).

Now, we have:
x% -9
X - 2}x3 -2x%-9x + 18
x? - 2x?
-9%+ 18
-Ox+ 18

0
xT- %2 9%+ 18 = (x-2) 62-9) = (x-2) (x + 2) (x-3)

(ii) Let f{x) = 2% + 5x2 - 28x - 15
X+5=0=2x=-5

- Remainder = f(-5)

=2(-5)% + 5(-5)2- 28(-5) - 15
=-250+125+140-15
=-265+ 265

=0

Hence, (x + 5} is a factor of f(x).

Mow, we have:
2x* - 5% -3
X + 5)2x3+5x2—28x- 15
2x? + 10x?
— Ex? - 28x
- 5x? = 25x
-3x~-15
=-3x=15
| 0 Jlutions-mathematics-chapter-8-remai
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L 2%9 4 5x2-28x-15=(x+5) (2x2- 5% - 3)
=Ex+5}[2x2—r5x+x—3]

=(x+5) [2x(x-3) + 1{x- 3)]
=(x+5)(2x+1) (x-3)

(i) Let f{x) = 3% + 2x2 - 3x - 2

3x+2=t}:¢~x=_2

:.Rﬂrnmnder=F(%§]

<N -2\ D
=3H *2[?] ‘3[?]‘2
=§+—9+2“’2

=0
Hence, (3x + 2) is a factor of f(x).

MNow, we have:
T
3x+2)3x3 +2x% = 3x -2
3 + 2x2
-3x=-2
= B2
0
D3 2E -3x-2=3x+2)(x% - 1) = (Bx + 2)x + 1)(x - 1)

Question 2.
Using the Remainder Theorem, factorise each of the following completely.
(i) 3x*+ 2x* - 19x + 6

(i) 2x* + x2-13x + 6
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(i) 3x° + 2x2 — 23x — 30
(iv) 4x® + 7x? — 36x — 63
(V) x*+x>—4x -4

Solution:
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I[gnr ¥ =2, the value of the given
expression 3x% +2x2 - 192 + 6
=3(2)°+2(2)* - 19(2) + 6
=244+48-38+6
=0
=% -2 isa factor of 3x® +2x% - 19x + 6
Now let us do long division.
3x% + 8% - 3
% —2)3x3 +2%2 - 19% + 6
3x° - 6x°
8x% - 19y
8x? - 16y
-2+ 6
-3 +6
0

Thus we have,

3% +2x% - 19x + 6 = [x - 2)(3x% + Bx - 3|
= (x-E}!332+9x-x—3!
= (R=-2)(3[(x+3) - (» +3))
= [x-Ej[Bx-l)[x+3]

(i) Let £0x) = 2% +x2- 13x + 6

Forx =2,

) =f(2) = 2(2)3 + (2)2-13(2) +6=16+4-26 +6=0
Hence, (x - 2) is a factor of f{x).

2x% +5x -3
X - 2)2x3+ X2 -13x + 6
2x3 - 4x2

5x2 - 13x
5x? - 10x

-3x+6

-3x+6
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2 e =13% 4 6 (X-2X2X% + 5% -3)
- (%= 2)2%x% + Bx = x=3)

= (x-2[2x(x + 3) - (x+ 3)]
=(x-2Wx+3)u2x-1)

(i) F(x) = 3x° + 2x2 - 23x - 30
Forx=-2,

flx) = f(-2) = 3(-2)° + 2(-2)2- 23(-2) - 30
=244+8+46-30=-54+54=0
Hence, (x + 2) is a factor of f(x).

3x% - 4x - 15
X + 2)3x3+2)<2—23x—30
3x3 + 6x2
- 4x% - 23x
- 4x% - 8x
e b gt
=15x=30
0
2 3x% 4 25 = 23x - 30 = (x + 2)(3%% - 4x - 15)
= (x + 2)3x? + 5x - 9x - 15)
= (x + 2)[X(3x + 5)- A3x + 5)]
= (x+2)X3x+5)(x-3)

(iv) flx) = 4x3 + 7x2 - 36% - 63

Forx =3,

flx) = f(3) = 4(3)° + 7(3)2- 36(3) - 63
=108+ 63-108-63=0

Hence, (x + 3) is a factor of f(x).
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4x® - 5x - 21
X + 3)4><3+?x2 - 36x - 63
4x3 4 12%°
- 5x¢ - 36%
- Sx% - 15x
-21x-863
- 21x- 63
0
o 4x3 4 7 - 36x - 63 = (x + 3)4x% - 5x - 21)
= (x + 3)(4E - 12x+ 7x-21)
= (x+3)[d(x-3)+7(x-3)]
=(x+3)dx+7)x-3)

(v) flx) =x° + x2- 4% - 4

Forx=-1,

fo =f(-1) = (-1)° + (-1)2- 4(-1) - 4
=-1+1+4-4=0

Hence, (x + 1) is a factor of f(x).

xZ = 4
p 1)x3+x2—4x—4

iy we
- dx -4
- dx -4
0
At —dx—d=(x+1)x* -4
=(x+1(x+2)(x-2)

Question 3.

Using the Remainder Theorem, factorise the expression 3x® + 10x? + x — 6. Hence, solve
the equation 3x3 + 10x2+ x -6 = 0.
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Solution:

Letflx) =3xS + 10x% + x- 6
Forx =-1,

fix) = f-1) =3(-12+ 10(-1)2+ (-1)-6=-3+10-1-6=0
Hence, [x+ 1) is a factor of f(x).
X +7x-6
X + 1)3x3+10x2+x—6
3x? + 32
7x% & x
7x% + 7x
-6x-6
-Bx-56
0
233+ 10x% + x-6=(x+1)X3x% + 7x - 6)
= (x+1X3x% + 9x - 2x - 6)
=(x+ 1)[3x(x+ 3)- 2Ax + 3)]
=(x+1)x+3A3x-2)
Now, 3x°+ 10x2 +x-6=0
=(x+1)(x+3)3x-2)=0

>
= %omnl 32
? 3

Question 4.

Factorise the expression f (x) = 2x® — 7x? — 3x + 18. Hence, find all possible values of x for
which f(x) = 0.

Solution:
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flx)=2x3- 7x2-3x+ 18
Forx =2,

f(x) = f(2) = 2(2)° - 7(2)2- 3(2) + 18
=16-28-6+18=0
Hence, (x - 2) is a factor of f{x).
2x% - 3x-9
X - z)zﬁ—?xz -3x+18
2x3 - 4x?
= 3x¢ - 3x
- 3x% + 6%
- 9%+ 18
-9x+ 18

0

5 2= T Bl Ba (x-2X2x% = 3x~9)
= (x=-2)2x% - 6x+ 3x-9)
=(x-2)24x-3)+ Ax-3)]
={x-2Ax-3)X2x+ 3)

Now, fix)=0
=2x3-7x2-3x+18=0
=(x-2)x-3)(2x+3)=0

=3
:>x=23,5

Question 5.

Given that x — 2 and x + 1 are factors of f(x) = x* + 3x? + ax + b; calculate the values of a
and b. Hence, find all the factors of f(x).

Solution:
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flx)=xC+3x2 +ax+b

Since, (x-2) is afactor of f{x), f(2) =0
= (2% +3(2)2+a(2)+b=0

= 84+12+23+b=0

= 2a+b+20=0..1)

Since, (x + 1) is a factor of f{x), f(-1) =0
= feat1Pwak1) b0

= -1+3-a+b=0

= -a+b+2=0.l[i

Subtracting (i) from (i), we get,
3a+18=0
> a=:15

Substituting the value of a in (ii), we get,
b=a-3=6-2=48

Lfb) =0+ 3x2 - 6x-8
Mow, for x =-1,
f)=f-1)=(-1)3+3(-1)2-6(-1)-8=-1+3+6-8=0
Hence, (x + 1) is a factor of f(x).
%% + 2x - 8
X+ 1))(3+3x2-6x-8
><3 +21<2
%2 - Bx
2x% + 2x
-8x-8
-8x-8
0
2% +3x% - 6x-8=(x+ 1)(x% +2x - 8)
= (x+ 1){x® + 4x - 2x - 8)

=(x+ 1)[x(x+4)-2(x+ 4]
=(x+ 1ix+4)(x-2)
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Question 6.

The expression 4x*® — bx? + x — ¢ leaves remainders 0 and 30 when divided by x + 1 and 2x
— 3 respectively. Calculate the values of b and c. Hence, factorise the expression
completely.

Solution:
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Let fx) = 4% -bxZ + x-¢

It is given that when f{x] is divided by (x + 1), the remainder is 0.

f{—l]l =0
4-13-p(-1)2 +(-1)-c=0
“d-p-1-c=0
b+c+5=0..l)
It is given that when f{x) is divided by (2x - 3), the remainder is 30.
W

; f(ﬂ -30

3 2

R

27 9b E_ c=30

2 4 2

54-b+6-4c-120=0

b+ dc+60=0 vl

Multiplying (i) by 4 and subtracting it from (ii), we get,
S5b+40=0
h=-8

Substituting the value of b in (i), we get,
c=-5+8=3

Therefore, f(x) = Ax3+ 8x2+x-3

Mow, for x = -1, we get,
f(x) = f(-1) = 4(- ] +8(- 'l]l +(-1)-3=-4+8-1-3=0

Hence, (x + 1) is a factor of f(x).
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dx? + dx -3
><+1)4x3+8x2+><-3
4 =

4x2 4+ X
4x® + 4x

-3x=-3

=~ =3
0

a3+ 8E e x-3=(x+ 1)(4x% + 4x - 3)
= (x+ 1) 4% + B6x-2x-3)
= (x + D)[2x(2x + 3)- (2x + 3)]
=(x+ D(2x+3)(2x-1)

Question 7.

If x + a is a common factor of expressions f(x) = x*> + px + g and g(x) = x? + mx + n;

n-q
m-p

showthat: a=

Solution:
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flx) = %2+ pX +q

It is given that (x + a) is a factor of f{x).
s fl-a)=0

=(-af +p(-a)+q=0

=598 = pa+q=0

=& =pa-q il
g(x)=x2+ mx+n
It is given that (x + a) is a factor of g(x).
L g-a)=0
= (-a)* + m(-a)+n=0
=a -ma+n=0
= 8% =ma-n -..(iD)
From (i} and (i), we get,
pa-g=ma-n
n-g=a{m-p)
n-4q
m-p
Hence, proved.

Question 8.

The polynomials ax® + 3x? — 3 and 2x® — 5x + a, when divided by x — 4, leave the same
remainder in each case. Find the value of a.

Solution:

Let f(x) = ax®* + 3x* -3

When f(x) is divided by (x — 4), remainder = f(4)
f(4) = a(4)® + 3(4)>-3=64a + 45

Let g(x) =2x®*—-5x + a

When g(x) is divided by (x — 4), remainder = g(4)

g(4) =2(4)*-5(4)+a=a+108
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It is given that f(4) = g(4)

64a +45=a+ 108

63a =63

a=1

Question 9.

Find the value of ‘a’, if (x — a) is a factor of x> —ax? + x + 2.
Solution:

Let f(x) =x*—ax?+ x + 2

It is given that (x — a) is a factor of f(x).
Remainder =f(a) =0

a-a*+a+2=0

a+2=0

a=-2

Question 10.

Find the number that must be subtracted from the polynomial 3y? + y? — 22y + 15, so that
the resulting polynomial is completely divisible by y + 3.

Solution:

Let the number to be subtracted from the given polynomial be k.
Let f(y) =3y3 +y? - 22y + 15—k

It is given that f(y) is divisible by (y + 3).

Remainder =f(-3) =0

3(-3)% + (-3)2—22(-3) + 15—k = 0
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81+9+66+15-k=0

Exercise 8C
Question 1.

Show that (x — 1) is a factor of x* — 7x? + 14x — 8. Hence, completely factorise the given
expression.

Solution:

Let f{x) = x - 7x2 + 14x - 8
f(1) = (1)%-7(1)2 + 14(1)-8=1-7+14-8=0
Hence, (x - 1) is a factor of fix).
%2 - 6x+8
% - 1)x3-?:<2 +14x -8
3

—xZ
-6%° + 14x
-6x% + 6%

8x -8

8x -8

0

Sk —7x% +14x- 8= (x-1)(x*-6x+8)
= (x=1)(x% - 2x - 4x + 8)

=(x-1[x(x - 2)- 4(x - 2]]
=(x-1)(x-2Yx-4)

X

Question 2.
Using Remainder Theorem, factorise:

x® + 10x? — 37x + 26 completely.
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Solution:

By Remainder Theorem,

For x =1, the value of the given expression is the remainder.
x® 4+ 10x® - 37%x + 26

= (1P + 10(1)* -37(1)+ 26

=1+10-37+26

=3/ =37

=0

= x -1is a factor of x® + 10x? - 37x + 26.

xZ+ 11x - 26
X = 1)x3 +10x2 - 37x+ 26
x? - %?
11x2 - 37x
11x2 - 11x
- 26x + 26
- 26x% + 26
0

x4 10x% - 37x+ 26 =(x- 1% + 11x - 26)
=(x-1)x*+13x-2x-26)
=(x=-1)[x(x+13)- 2(x + 13)}]
CxP 4102 =37 x+ 26=(x- D(x+ 13)i(x - 2)
Question 3.
When x3 + 3x2 — mx + 4 is divided by x — 2, the remainder is m + 3. Find the value of m.
Solution:
Let f(x) = x* + 3x? — mx + 4
According to the given information,
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f(2Q)=m+3

(2 +3(2°-m(2) +4=m+3
8+12-2m+4=m+3
24-3=m+2m

3m =21

m=7

Question 4.

What should be subtracted from 3x3® — 8x? + 4x — 3, so that the resulting expression has x
+ 2 as a factor?

Solution:

Let the required number be k.
Let f(x) =3x*-8x>+4x -3 -k
According to the given information,
f(-2)=0
3(-2)°-8(-2)*+4(-2)-3-k=0
-24-32-8-3-k=0

-67-k=0

k =-67

Thus, the required number is -67.
Question 5.

If (x + 1) and (x — 2) are factors of X3 + (a + 1)x? — (b — 2)x — 6, find the values of a and b.
And then, factorise the given expression completely.

Solution:
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Letf(x)=x*+(a+1)x2—=(b-2)x-6
Since, (x + 1) is a factor of f(x).
Remainder = f(-1) =0

(-1’ +(@+1)(-1)*-(b-2)(-1)-6=0
“1+(a+1)+(b-2)-6=0
a+b-8=0...(i)

Since, (x — 2) is a factor of f(x).
Remainder =(2) =0
(2P+(@+1)(2)°-(b-2)(2)-6=0
8+4a+4-2b+4-6=0
4a-2b+10=0

2a-b+5=0...(ii)

Adding (i) and (ii), we get,

3a-3=0

a=1

Substituting the value of a in (i), we get,
1+b-8=0

b=7

f(x) =x®+2x2-5x -6

Now, (x + 1) and (x — 2) are factors of f(x). Hence, (x + 1) (x — 2) = x> — x — 2 is a factor of
f(x).
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X+ 3

xz—x—Q)x3+2x2—5x—6
R

3x% - 3x-6

3x% - 3x-6

0

f(x)=x*+2x*-5x—-6=(x+1) (x—2) (x +3)
Question 6.

If x — 2 is a factor of x? + ax + b and a + b =1, find the values of a and b.
Solution:

Letf(x)=x*+ax+b

Since, (x — 2) is a factor of f(x).

Remainder =(2) =0

(22+a(2)+b=0

4+2a+b=0

2a+b=-4..()

It is given that:

a+b=1..(ii)

Subtracting (ii) from (i), we get,

a=-5

Substituting the value of a in (ii), we get,
b=1-(5)=6

Question 7.
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Factorise x3 + 6x2 + 11x + 6 completely using factor theorem.

Solution:

Let fix) = ¥+ 62+ 11x+ 6

Forx=-1

f-1)=(-1)% + 6(-1)2 + 11(-1) + 6

=-1+6-11+6=12-12=0

Hence, {x + 1) is a factor of f{x).
%% + 5%+ 6

X & 1)><3+6><2+ 11x+6

><3 +:><2
Sxt 4+ 11x%

5x% + 5x
Ex+ 6
Ex + 6
0
e+ 6x% 11X+ 6= (x + 1)(x% + 5x + 6)
= (X +10(x% +2x + 3x + 6)

(x+ 1)[x(x+2)+ 3Ax+ 2)]
(X+ 1) x+2)x+3)

Question 8.

Find the value of ‘m’, if mx® + 2x? — 3 and x?> — mx + 4 leave the same remainder when each
is divided by x — 2.

Solution:
Let f(x) = mx® + 2x* -3
g(x) =x*-mx + 4

It is given that f(x) and g(x) leave the same remainder when divided by (x — 2). Therefore,
we have:
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f(2)=9(2)

m(2)° + 2(2)2 -3 = (2)2-m(2) + 4
8m+8-3=4-2m+4

10m=3

m = 3/10

Question 9.

The polynomial px® + 4x? — 3x + q is completely divisible by x? — 1; find the values of p
and q. Also, for these values of p and q factorize the given polynomial completely.

Solution:

Let f(x) = px*+4x?-3x +q

It is given that f(x) is completely divisible by (x2—1) = (x + 1)(x — 1).
Therefore, f(1) =0 and f(-1) = 0

f(1) = p(1)* +4(1)*-3(1) +q =0
p+q+1=0..()

f(-1) = p(-1)° + 4(-1)* = 3(-1) +q =0
p+rq+7=0..(ii

Adding (i) and (ii), we get,

2q+8=0

q=-4

Substituting the value of q in (i), we get,
p=-q-1=4-1=3

f(x) =3x>+4x*-3x -4
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Given that f(x) is completely divisible by (x? - 1).

Sx+ 4
xZ - 1)3::::3 +4x% - 3x-4
3 - 3x
4x® .
4* -4
0

2337+ 8 -3x-4= (x* - 1)(3x + 4)
=(x-1)x+1)(3x+4)
Question 10.

Find the number which should be added to x? + x + 3 so that the resulting polynomial is
completely divisible by (x + 3).

Solution:

Let the required number be k.

Letf(x) =x*+x+3 +k

It is given that f(x) is divisible by (x + 3).
Remainder =0

f(-3)=0

(-3 +(-3)+3+k=0

9-3+3+k=0

9+k=0

k=-9

Thus, the required number is -9.
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Question 11.

When the polynomial x® + 2x? — 5ax — 7 is divided by (x — 1), the remainder is A and when
the polynomial x® + ax? — 12x + 16 is divided by (x + 2), the remainder is B. Find the value
of ‘@’if2A+B =0.

Solution:

It is given that when the polynomial x* + 2x2 — 5ax — 7 is divided by (x — 1), the remainder
is A.

(1)* +2(1)2-5a(1) -7 =A
1+2-5a-7=A
—5a—4=A..(i)

It is also given that when the polynomial x3 + ax? — 12x + 16 is divided by (x + 2), the
remainder is B.

x*+ax’-12x+16=B

(-2)* +a(-2)>-12(-2) +16 =B
-8+4a+24+16=B

4a + 32 =B ...(ii)

It is also given that 2A+ B =0
Using (i) and (ii), we get,
2(-5a—-4)+4a+32=0

-10a-8+4a+32=0

6a+24=0
6a=24

a=4
Question 12.
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(3x + 5) is a factor of the polynomial (a — 1)x3 + (a + 1)x2 — (2a + 1)x — 15. Find the value of
‘a’, factorise the given polynomial completely.

Solution:

Letf(x) = (a- 1)x3+ (a+ 1)x2- (2a + 1)x- 15
It is given that (3x + 5) is a factor of f(x).
~ Remainder =0

f(IBEJ _0
(a- 1)(?]3 - 1)[‘_35]2
(a- 1)(‘125}, (a+ 1)[%]-(254, 1)[%5]— 15=0

~(2a+ 1)[?)—1541

27
-125a-1)+ 75a+ 1)+ 452a+ 1)- 405 -0
27 B
-125a+125+7538+75+90a+ 45-405=0
40a-160=0
40a = 160
a=4

) ={a- k3 +(a+ Ux2-(2a+ 1)x-15
= 3x° + 5%2 - 9% - 15
%8 -3
3x + 5)3}43 +5x% - 9x - 15
3x3 4+ Sx?
- 9% - 15
-9x - 15
0
2 3x% 4+ 5x% = 9x = 15=(3x + 5)(x* - 3)

= (3x+ 5 x+-Px-B)

Question 13.
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When divided by x — 3 the polynomials x® — px? + x + 6 and 2x3 — x2 — (p + 3) x — 6 leave the
same remainder. Find the value of ‘p’.
Solution:
If (x — 3) divides f(x) = x* — px? + x + 6, then,
Remainder =f(3) =3* - p(3)*’+3+6=36-9p
If (x — 3) divides g(x) = 2x® - x?— (p + 3) x — 6, then
Remainder = g(3) =2(3)*- (3)*-(p+3) (3)-6=30-3p
Now, f(3) = g(3)
= 36-9p=30-3p
= -6p = -6
= p=1
Question 14.
Use the Remainder Theorem to factorise the following expression:
2x3+x2-13x + 6

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-8-remai

nder-and-factor-theorems/

@‘II IVN\dil TCI


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-8-remainder-and-factor-theorems/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-8-remainder-and-factor-theorems/

€IndCareer

flx) = 2x° + x2-13x + 6
Factorsof constantterméare+1, +2, + 3, + 6.
Putting x = 2, we have:

f(2)=2(2)3+22-13(2)+6=16+4-26 +6=0
Hence (x - 2) is a factor of f{x).

2x%4+5x -3
x~2)2xs+x2—13x+6
2x3 = 4x*
Sx%-13x
5x%-10x
-3x+6
-3x+6
0
2x%+ x* 13 + 6= (x - 2){2x* + 5x - 3)
= (x-2)[2x*+6x -x-3)
=[x - 2){2¢ (% + 3) - 1[x + 3))
=[x = 2){2x - 1)(x + 3)

Question 15.

Using remainder theorem, find the value of k if on dividing 2x® + 3x? — kx + 5 by x — 2,
leaves a remainder 7.

Solution:

Let f(x) =2x® + 3x>—kx + 5

Using Remainder Theorem, we have
f(2)=7

So2(20 +3(2)2-k(2)+5=7
S.16+12-2k+5=7

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-8-remai
nder-and-factor-theorems/

€IndCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-8-remainder-and-factor-theorems/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-8-remainder-and-factor-theorems/

@lnu wdi CCI

. 33-2k=7
.2k =26
k=13

Question 16.

What must be subtracted from 16x® — 8x? + 4x + 7 so that the resulting expression has 2x
+ 1 as a factor?

Solution:
Here, f(x) = 16x3 — 8x? + 4x + 7
Let the number subtracted be k from the given polynomial f(x).

Given that 2x + 1 is a factor of f(x).

= -6=-7-k=0
= k=1

Therefore 1 must be subtracted from 16x® — 8x? + 4x + 7 so that the resulting expression
has 2x + 1 as a factor.
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About About Selina Publishers ICSE

Selina Publishers has been serving the students since 1976 and is one
of the quality ICSE school textbooks publication houses. Mathematics
and Science books for classes 6-10 form the core of our business, apart
from certain English and Hindi literature as well as a few primary
books. All these books are based upon the syllabus published by the
Council for the I.C.S.E. Examinations, New Delhi. The textbooks are
composed by a panel of subject experts and vetted by teachers
practising in ICSE schools all over the country. Continuous efforts are
made in complying with the standards and ensuring lucidity and
clarity in content, which makes them stand tall in the industry.
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