Chapter 10. Remainder And Factor Theorems

Ex 10.1

Answer 1.

5x2 — 9% + 4 is divided by (x-2)

Putting »-2=0, we get: x=2

Substituting this value of x in the equation, we get
Exx2 - 9x2 + 4= 20-18+4

=5

5x? — 7x% + 3 is divided by (x-1)

Putting x-1=0, we get: x=1

Substibuting this value of x in the equation, we get
SX1Ixixl —7x1xl + 3

=57+3

=1

8x2 — 2x + 1 is divided by (2x+1)
Putting 2x+1=0, we get: x=—%
Substiluting this value of x in the equation, we get

ox(- s L)-2x(-2)+1

x* + 8¢ + 7x- 11 isdivisible by (x+4)

Putting x+4=0, we get: x=-4

Substituting this value of x in the equation, we get
(-)x(-A)x(-4) + Sx(-4xd-4) + 7x(-4) - 11
=-64+128-28-11

=25

2¢¥ — 3x% + 6% - 4is divisible by (2x¢-3)
Putting 2x-3=0, we get: x=g
Substituting this value of x in the equation, we get

2 3 32 3 32 C
Exixixi 33':E:n:§+l'5:ncE 4
-%—Ea,g-:t

4
-5



Answer 2.
(x-2) is a factor of 2x%- 7x -2
x-2=0= x=2
Substituting this value, we get
f(2) =2x2x2x2-7x2-2=0
Hence (x-2) is a factor of 2x3- 7x -2

(2x+1)is a factor of 4@ + 122+ 7x +1

x+1=0 = x=—%

Substituting this value, we get
1 1 1 1 1 1 1
f[_i] -4y [—5] x [_i]x[_i] +12x (—5]:: (—§]+ 7x [_E] +1
=0
Hence (2x+1) is a factor of 4x® + 1253+ 7x +1

) (3x-2) is a factor of 18x° - 3x2 + 6x -8
2

Ix-2=0 = x= 3
Substituting this value, we get

2 2 2 2 2 2 2
(5)- 185G (3 E)- )3+ (3)-

16 4

-8 4. 4.8
3 37

-4+4-8

-0

Hence (3x-2) is a factor of 18x® - 3x? + 6x -8.

) (2x-1) is a factor of 6> - x% - 5x +2
1
2x-1=0 =x==
*=3

Substituting this value, we get

1 1 1.1 1 1 1
f[—]-ﬁxixixi EXE 5K§+2

+2m=-2+2=0
Hence (2x-1) is a factor of 6:° - x% - 5x +2

Mon

(x-3) is & factor of 5x% - 21x +18.



Answer 3.
= x=-2 ... (i)

(2x-1) = x =% (i)

Putting (i) in polynomia , we get
f(-2) = ZX(-2:(-2(-2) + ax(-2(-2) + bx(-2) + 10=0
=-16+4a-2b+10=0

=:-a=%+g i)

dutting (ii) in polynomial , we get

Qoo Qg o

;ombining (jii) and (iv), we get,
L+ g- gam-2b-41

LA P
»>b+3=-bH-82
»5b = -85
?b=-17
nd a= -7

»8m =7 ,bm-17

Answer 4.

x-1=0 = x=1 and remainder iz 2m
Substituting this value, we get .
1) = 1xlxl + Sxixl —mxl + 6 =2m

=3m=12
= m=4



Answer 5.

x-2=0 = x=2 and remainder iz 0
Substituting this value, we get .

21 =2x2x2 + 3x2x2 —mx2 + 4 =0
=2m=24

= m=1=2

Answer 6.
(x-11 = ==1.... (0
(x-2) = x=2 ... (i)
Putting (i) in polvnomial | we get
1) =1xixl —pxixl + 1dx1-g =0
=p +g= 15
= p=15-q....[iii]
Putting (ii) in polynomial , we get
2] =202%2 —px2x2 + 1dx2-q =0
A +q=36, = q=36-4dp ....[iv)
Combining (i) and {iv), we get,
p=15-(36-4p)
= p=15-36 + 4p
= Sp=21
q= 36-4dx/ =8

= p=7 d=8



Answer 7.

3) = x=-g.... 0

(x+2) = x =-2.... (ii)

Putting (i) in polynomial , we get

BB
=0

-27a+54-12b-24=0

= 27a=-12b + 30....(iii)

Putting (ii) in polynomid, and remainder is -3 we get

f-2) = ax(-2)x(-2)x(-2) + 3x(-2x(-2) + bx(-2)-3=-3

Combining (iii) and (iv), we get,
27a = -12¢ (6-da) + 30

= 27a= -72 + 48a + 30,

= a=2, b=642 =-2
a=2b=-2



Answer 8.

(x+2) = x=-2 ... (i)

(x+1) = x = -1 ... (i)
Putting (i) in polynomial , we get

f{-2) = (-2)x(-2)x(-2) - 2x(-2(-2) + mx(-2) + n =0
=-8-8-2m +n=0

= n=2m + 16....(ii)

Putting (i) in polynomial, and remainder is 9 we get

fl-1) = (-1x(-1)x(-1) - 2x(-1x(-1) + mx(-1) + n =9

=-1-2-m+n=29,

Combining (i) and (iv), we get,
n=2x(n-12) + 16,

= n=:a

Hence, m=n-12=8-12 = -4

m=-4 n=§



Answer 9.

1
w41 =
( = 5

Solving Equation (i), we get

(2 Ye Yoo



Answer 10.
x=-3.... (i)

-1) > x=%....(ii)

ting (i) in polynomial , we get
) = ax(-3)x(-3)x(-3) + bx(-3)x(-3) +(-3)-a =0
7a+9%-3-a=0

_% 3 .
* 55 E...(m)

ng (ii) in polynomial , we get

- ) o

_7a _ .
=5 2...(iv)

ining (iii ) and [iv), we get,

?;5-2-21-2-19

, b=19
these vdues in poynomid, we get
6x° + 19 + x— 6
equation becomes (x+3)(2x-1){3x+2) =0



Answer 11.

(x-2) =0= x=2

When we substitute this value in the polynomial, whatever we get as a

remainder (say a) should be subtracted so that polyvnomial is exactly
subtracted by the factor.

fi2)=2x2+2+1-a=0
—=a=7

Hence answer =7

Answer 12.

(x-1)1=0 = ==1

When we substitute this value in the polynomial, whatever we get as a

remainder (say a) should be added so that polynomial is exactly subtracted by
the factor.

1) =2xlwixl — Sxixl + 7x1 -8 + a=0
=g =2

Hence answer =2

Answer 13.

5
k-5 =0 n==
(2x-5)=0 = x=3

When we substitute this value in the polynomial, whatever we get as a

remainder (say a) should be subtracted so that polynomial is exactly
subtracted by the factor,

) o) ) 5 ) ) o
F[§]=EK[EJX[E]K[EJ_5X(EJX[EJ+SX[EJ_1?_E=D
125 125
:’T_T+ED_1?_E=D

=a=3

- + 20-17 — a =0Hence answer =3



Answer 14.

1
2x-11 = = Z
( ) 5

When we substitute this value in the polynomial, whatever we get as a
remainder (say a) should be added so that palynomial is exactly subtracted
by the factor,

f[lJ= 12X[EJX[E}<[EJ+16x[£}x[£]—5x[£]—8+a=0
=2 2 2 2 =2 = 2
=:>§+ 4—§—B+E=D

2 =

=ag==5

+ 4 - -8 4+ g =0OHence answer =5

Answer 15.

We know that (a -b)®=a-3a% + 3 ab?-b? ..... (i)

And if we put &-b=0 = a=b, and substitute this to the polynomial, we get:

f{x)=0 + (a-c)® + {(ca)® = (a<cfP - (acP=0

Hence, (a-b) Is a factor, = &=b .... (il)

Substituting (i) in problem polynomial, we get

fix) =0+ (b - 3% + 3bE- ) + (c® - 3c%a + 3 ca?- &°)

= -3b% + 3bc? — 3ca? + 3ca®

= X-b%* + bc? - c&® + ca?)

If we put b-c=0 = b=c, and substitute this to the polynomial, we get:
fib=c), A-xc + cxc? —exf + excF) =0

Hence, till now factors are 3x{a-b)x(b-c) .... {iii)

Similarly if we had put c=a, we would have got similar result.
So (c-a) is also a factor.... (iv)

From (ii), (iii), and (iv), we get

Fa-b)(b-c){c-a) is a complete factorization of the given pdynomial.



Answer 16.

If p-q is assumed to be factor, then p=q. Substituting this in problem
polyvnomial, we get:

flp=q) = (p-r)* + (r-p)®
= (pr P+ (-{p-r))®

= (pr)F*-(p-r)®

=0

Hence, (p-q) is a factor,

Answer 17.

If x-v is assumed to be factor, then x=v. Substituting this in problem
polynomial, we get:

flx=y)= yvaly*z%) + zy(zZ®7) + yy(y*-y7)
= yz{y*-z®) + zy(-(y*-Z)) + O
= yz(y*-z%) - yz{y*-2*) = 0

Hence, (x-v)is a factor.

Answer 18.

If x-3 is assumed to be factor, then x=3. Substituting this in problem
polynomial, we get:

A31=3x35x3 -3x3-9%3+9=0

Hence its proved that x-3 is a factor of the polynomial,



Answer 19.

Ifx + 1is assumed to be factor, then x= -1, Substituting this in problem
polyvnomial, we get:

fi-10 = (10 -10x(-1) — Bx(-1)x(-1) + Sx(-1) + 12 =0
Hence (x+1)is a factor of the polynomial,

Multiplying (x+1) by x* we get x* + % hence we are left with -7x* + 5x + 12
(and 17 part of factor as x*).

Multiplying (x4+1) by -7x, we get -7x% — 7x, hence we are left with 12x + 12
(and 2" part of factor as -7x).

Multiplying (x+1) by 12, we get 12x + 12, hence we are left with O (and 3"
part of factor as 12).

Hence complete factor is (x+1)x*-7x+12).
Further factorizing (x*-7x+12), we get:
x%— 3x —4x + 12 =0

= (x-4)(x-3)=0

Hence answer is (x+1)(x-4)(x-3) =0



Answer 20.

If 5x — 4 is assumed to be factor, then x= % Substituting this in problem
polynomial, we get:

CRCRCECRNE RO

64 64

=0
Hermoe (Sx-4) is & factor of the polynomial.

Multiplving { Sx-4) by %%, we get 5x® - 4x?, hence we are left with -5x + 4
(and 1% part of factor as x).

Multiplying {5x-4) by -1, we get -5x + 4, henoe we are left with O(and 2
part of factor as -7x).

Hence complete factor is (Sx-41(x*-1).
Further factorizing (x*-1), we get;
=>(x-11x+1)=0

Hence answer is (Sx-4){x-11{x+1) =0



Answer 21.
Given f{x) = (x-1 1 x-2 1+ -2x+5)
=(x%*-3x42)4+(-2%45)
f{ x)=x"-5x+7
Substituting x=1
fix)=1-547 =3

when flx)is divided by (x-1), remainder =3

substituting x=2
f(x) = 4-1047 = 1
when f{x)is divided by (x-2), remainder =1

xF=5x+7 . (-2x+5)
x2=-3x+2  (x-1Ax-2)

and

when f{x) is divided by (x-11(x-2), remainder = (-2x+5).

Answer 22.
'hen x + 1 is a factor, we can substitute x=-1 to evaluate vaues. ...(i)

When x - 2 is a factor, we can substitute x=2 to evaluate values. ...(ii)

When 2x - 1 is a factor, we can substitute x=% to evaluate values. ...(iii)

ubstituting (i), we get
D) =ax(-1* + 1P +b(-1P-4-1)+c=0

=>a+b+c=-3
= a=-b—-3..(iv)

ubstituting {ii), we get
=f{2) =axd2* + (2 +b(2)2-42)+c=0
=16a+4b +c=0...(v)



ubsttuting (iil), we get
> =ax(D* +(D°+bGF -4 +c=0
=< + -: +c=2 -1"
=a + b + 16c = 30....(vi)
Jtting (iv)in (v) and (vi), we get:
fa+db+c=0; = 16x(-b-c-3) + b+ c=0
=>-12b - 15¢ — 48=0= 4b + 5c=-16
=b = -4 - =.,..(vii)
+4db +16c=30=3(b-—<-3)+4b + 16c =30
=3b + 15¢ = 33 ....{viii)
Putting (vii) in (viii), we get,

=:3x(-4-%)+ {5¢ = 33,

=Solving this, we get
=>c=4

Putting this value of ¢ in (viii), we get:





