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Chapter 10

Factor Theorem

INTS TO REMEMBER

. Polynomial : An expression of the forms p (x) = ay x" + a, 0 tan e R .
+ a, et b, where a,, a;, a, ......... a a, are the real numbers and a, # 0, is called a
polynomial in x of degree n.

n-1°

). Value of a polynomial p (x) at x = o : The value of a polynomial p (x) at x = o 1s obtained by
substituting x = o in the given polynomial and it is rested by p (o). -

3. Division Algorithm for polynomials : On dividing a polynomial p (x) by a polynomial d (x), let
the quotient be g (x) and the remainder be r (x), then

p (x) = d (x) X g (x) + r (x) where either r (x) =0 or deg, (o) = deg d (x).
Here p (x) is called dividend, d (x) is divisor, g (x) is quotient and 7 (x) 1s the remainder.

Note : When a polynomial p (x) is divided by (x — a), then the remainder is a constant, which
can be zero or non-zero.

4. Remainder Theorem :
If a polynomial p (x) is divided by (x — o), then the remainder 1s p (a).
Proof : When a polynomial p (x) is divided by (x — o), then by division algorithm, we obtain
quotient ¢ (x), and a constant remainder ¢ such that.
p)=@x-a)gx)+c (D)
On substituting x = a in (i), we get :
p@=(@-0a) g@)+c=0-g@+c=0+c=c
Hence, remainder = p (o). |
Results : (i) When p (x) is divided by (x + o), then the remainder = p (-a).
(if) When p (x) is divided by (ax + b), then remainder = P[—:l).
5. Factor Theorem :
" Letp (x) be a polynomial and a be the real number. Then (x — ) is a factor of p () if p (x) =0
Proof : When know by remainder theorem that when p (x) is divided by (x — o), then remainder
=p (o). | |
Now, if (x — o) is a factor p (x), then remainder =0 = p (o) =
Hence, (x — o) is a factor of p (x) if p (o) =0
Results : 1. (x + 2) is a factor of p (x) if p (—a0) = 0

-b
__,.2' (ax + b) is a factor of p (x) if p (x) of P(—a‘)= 0.
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EXERCISE 10 (A Substituting the value of x in (i), we get

? 3 2
Without actual division, find the remainder p(-l-) = 8(1) Sl (l)
when : 2 2 2
1. 3x2 — 5x + 7 is divided by (x - 2). 1 _j
QL PilC +14x—-5
Sol. p (x) =3x"—5x+17 o § P
-2=0,th 2 1
2o : 'enx ik =8xl—16xl+l4x—-5
Now, substituting the value of x in (i), 8 4 2
we get =1 -4+7-558n9=x1
p()=3Q@1-5@)+7 Hence remainder = -1 Ans. |
=3x4-5%x2+7 Q.5. p (x) = 9x? —6x+215d1v1dedby
~12-10+7=19-10=9 (3x - 2).
-. Hence remainder = 9 Ans. Sol. p (x)=9x*—6x+2 .. (1)
; — 2x3 — 5x2 + 3x — 10 is divided b 2 §
Q. 2. p (x) = 2x° — 5x* + 3x — 10 1s divided by foris L S taa e
(x-3) 3
Sol. p(=2-5x"+3x-10 ..() Substituting the value of x in (i), we get
letx—3=0,thenx=3 5 |
2 2 2
Now, substituting the value of x in (i), LT e 9 oY 6 x Tk 2
we get
pB3)=203P-53)P¢+3x3-10 =9x§_6x%+2

=2 %K 25X Dt 9510
. =54-45+9-10=63-55=8
 Hence remainder = 8 Ans.
Q. 3. p (x) = 5x> — 12x* + 17x — 6 is divided

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

Hence remainder = 2 Ans. _
Q. 6. p (x) = x> — 22 — 5x + 6 is divided by
il 1) x+ 2.

V (X=TF i _

: Sol. p(x)=x>-2x*-5x+6 ..(0)
1. =5x3 - 12x2+ 17x -6 5.3

i ¥ ¥ ) Letx+2=0, thenx=-2

Letx—1=0,thenx=1 |
Substituting the value of x in (), we get Substituting the value of x in (i), we get
ng the value of x in (i), _

N=501>-121)¥%+17(1)-6
g 5()1 12:1)+17><(1)6 =8 -2 X S
R » e il ’
= 8-8+10+6=16-16=0

=5-12+17-6=22-18=4 :
Hence remainder = 0 Ans.

Hencere:;amde;:4Ans. S Q.7. p()=82—2x— iSisdividedby(2x+3).
Q.4. p(x)=8x"—16x"+ 14x — 5 is divided Sol. p (x) = Sad 2w sl - AU

by (2x — 1). 3
Sol. p(x)=8x3-—16x7'+14x-5 i §§ Let2x+3=0,then2x=-—3:::>x=—2-_
Let2x—1=0then 2x=1 Substituting the value of x in (i), we get

(D)2 +(3)s
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(7)#3-

=§ 1 +3-15
=1843-15=21-15=6

Hence remainder = 6 Ans.

Q. 8. On dividing (ax® + 9x* + 4x — 10) by

(x + 3), we get 5 as remainder. Find the
value of a.

Sol. p (x)=ax®+9x*+4x-10
Letx+3=0,thenx=-3
. Remainder = p (-3)
=aq (-3 +9(-3)*+4(-3)-10
=-27a+81-12-10

=—27a+ 59
- Remainder =5 < (given)
L 27a+59=5 = -27a=5-59
-54
) = ==2
27a M- = a= 7
a=2 Ans.

Q. 9. When (x> + 3% — kx + 4) is dividéd by

(x — 2), the remainder is £. Find the value
of k.

Sol. Let f(x) =x> +3x% - kx + 4.

By remainder theorem, when f (x) is
divided by (x — 2),

The remainder = /(2)
=23+32%-k2+4
=8+12-2k+4
=24-2k.

According to given, 24 -2 k=Fk

— 3k=24 = k=8.

Q. 10. The polynomials p (x) = (ax® + 3x* - 3)

and g (x) = (2x> - 5x + @), when divided
by (x — 4) leave the same remainder in
each case. Find the value of a.

Sol. p(x)=ax®+3x?-3 |
gt)=2>-5x+ta _»
Letx—4=0,thenx=4
. p@=a(@)?+34)?-3

= 64a+48 -3 = 64a+45...(1)

g@)=24)Y-5%x4+a
=2x04-20+a
~128-20+a=108 +a ..(i):
- In each case the remainder 1s same
. 64a+45=108 +a
= 64a—-a=108 —45

63
o 63g=63 > a=—-=1
_ da ) 63

Hence, a=1 Ans.

Q. 11. The polynomial, /' (x) = Py v R B

— ax + b when divided by (x — 1) and
(x + 1) leaves the remainders 5 and 19
respectively. Find the values of @ and 0.

Hence, find the remainder when f (x) 1s
divided by (x — 2).

Sol. f()=x*-2x>+3x-ax+b .0

(}) When divided by (x — 1),
x—1=0thenx=1
Substituting the value of x n (i)

fW=*-20P¥+30)P-ax1+b
=]1-2+3-a+b
=2-a+b
.- Remainder =5
—a+b=>5
a-b=2-5=-3
a-b=-3 .. (i)

(if) When divided by x + Lgthen
x+1=0 =>x=-1
Substituting the value of x in (7)
i fgi il ) -2 (-1 +3 (1Y’
—a(=1)+b
=1+2+3+ta+b=>6+a+b.
. Remainder = 19
6+a+b=19
= a+b=19-6=13
at+b=13 e &)
Adding (i7) and (iii),
.2a=10 = a=)
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S5+h=13 = b=13=5m8 = 3a+2b=3 ...({) [Dividing by 3]
Hence,a=5,b=8 Again, letx +3 =0, thenx =-3
(iii) When f (x) is divided by x — 2, then "-P(—3)=2(—3)3"'3(—3)2‘*‘3?(—3) —¥
L, BN - e =2x(-27)+9a-3b-2
f(.t)=x4—2x3+3x2—5x+8 =-54+9a-3b-2
=9a — 3b— 56

fQ=02*-202P1+3@2*-5@2)+8
—16-16+12-10+8=10

Hence, remainder = 10 Ans.

> In this case, remainder = — 20
5 9a-3b-56=-20

g ; _ = 9a-3b=-20+ 56
Q.12. If(2x’ +ax* + i 2? lf-::aves remainders W Pl A
7 and — 20 when divided by (2x — 3) 5l e Slnata A sl
and (x + 3) respectively, find the value Rl (1) [Dividingby 3]
of a and b. Subtracting (if) from (i), we get
Sol. p (x)=2x3 + ax* + bx — 2 3p=-90 -y b=_79=—3
Let 2x=3 =0, et 2% o g ~ Substituting the value of b in (1), we
_3 get
= X=—
2 3a+2(-3)=3
3 T0 ol B0 - 3a-6=3 =3a=3+6=9
o of3) (3] (3
2 2 2 9
T (1:?:3
3
+b[§)“2 Hence a=3,b=-3 Ans.
=2K£+2a+ib~2 '
B T 2 _ EXERCISE 10 (B)
: Q. 1. Using factor theorem, show that :
a7 e e B b2 _ -
‘T+EG+E S (/) (x — 3) 1s a factor 0f(x3+x2-— Iyt
' - 15). s
=§-a+—g—b+2—:-—2 - (if) (x+1)isafactorof(x3+4x2+5x_+2).
- (iii) (3 x — 2) is a factor of (3 X +x2-20x
=2a+-§-b+ 248 =9a+3b+ 54 + 12).
4 (iv) (3—2x)isafactorof(2x3—9x2+x |
- In this case, remainder = 7, then
| | _ a7
LAVRD S Al Sol. (i) Let p (x) = x> + x> <17 x + 15. :
By factor theorem, (x — 3) will be a factor
9 4, ShT19 of p (x), iff(3) =0
g 0l %0~ Now, p (3) =[33 + 32— 17 x 3 + 15]
— 9a + 6b =28 — 19 [Multiplying by 4] ' =27+9-51+15)=0
=> 9a + 6b =D - (x — 3) is a factor of p (x).
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w244y -5

B 2 17y 15
x' =3 x°

4x2-17x+15
4x%-12x

~5x+15
-Jx+ 15

X

On dividing p (-x)=x3+x2— L7 % =15 by
(x - 3)

We get, Quotient = (x* + 4 x - 5)
px)=x>+x*>-17x+15
=(x-3) (x> +4x-5)
=(x-3)(2+5x-x-75)
=(x=3) [x (x+5) -1 (x+5)]
=(x=3)(x +3)(x- 1)
Hence,x3+x2—l7x+5_
=(x-3)(x+5)(x-1) Ans.
(i) Letp (x)=x>+4x*+5x+2.
By factor theorem, (x + 1) will be a factor
of p(x),ifp(-1)=0.
Now,
pED=[1P+4(1)°+5(-1)+2]
y==1+4-5+2=0
s+ 1)is afactorofp £.9)
Ondmdmgp(x) X +4x2+5x+2
by (x+ 1)
X*+3x+2

SRR +4x2+5x+2
x‘+x2

I +5x+2
3¢ +3x

T L X¥L
+2x+2

X

M

We get, Quotient = (.r«:2 TRt 2)
cpX)=x+4x2+5x+2
=(x+1)(x*+3x+2)
=+ D[R+ 2x+x+2)
=+ 2) + 1 (x + .2)]
=o' 1)iec +=2) (x+ 1)
S+ 2)
Hence,x3+4x2+5x+2
= (x+ 1) (x + 2) Ans.
Gii) Letp () =3 x> +x*-20x + 12

Also,(3x-2)=3 [x—-%—)_3 [x_(+ ﬂ

Now,

2

3

2

3

2 ]
) _20x (+3]+'12
3
+12]

3x( ]‘l(

x@,,.i_ﬂ

ol 3

Il

R4~ 1204108
9

|-

*. (3 x —2) 1s a factor of p (x)

On dividing p (x) by (3 x—2), we get:
(x* +x - 6)

X +x—6

3~ 2 )BT 12
3xS—2x%

Quotient =

3x2—20x.
3x2— 2x

- 18 x+ 12
- 18x+ 12

X
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,‘.p(x)=3x3+x2—20x+12 . i3
then o
=(3x-2)(* +x-6)
NI SN S e (] ~ Now, 2x — 3 is a factor of p (x) if
~(3x-2)[x(x+3)-2(x+3)] A :
=B x=2)x+3)(x~-2) P(E)=0
3 +xt—=20x+12 _ ; |
: 3 A 3
=(3x-2)(x+3)(x-2)Ans. NDW:F(E)=2(E) +E"6
(iv) (3 —2x)is a factor of
2x -9 +x+12). e =2X21+§_6
Sol. p(x)=2x —9x* +x+ 12 (D) e
Dividing by (3 — 2 x), then 9 +§ )
3 e
312250 DM XS x=§-
' | e 6=6-6=0
Substituting, the values of x in (i), e
B 3,0 &g 518 12 Hence, 2x — 3 is also a factor of p (x)
. [ﬁf) 1. (E} 3! ) 12 | Hence proved. |
Q. 3. Find the value of a so thag (x +2) 1S a _
= 2l ><2+§+12 factor of the polynomial (x™ +5x" —4x
8 B o
_-E_ﬂﬁ;EJrl_% | Sol. Letp(x)=x3-—5x2—4x+a.
Fiphp2g il Now, (x + 6) is a factor of p (x)
_27-81+6+48 = p(-6)=0
7 4 = (—6)3+5(—6)2——4(—6)+a=0‘
1 Vel 1 CTEEY = 1216+ 1804+ 244+ & =0
ot e &2 — —36+24+a=0
. Remainder = () R b ___.0 E
~. (3 = 2 x) is a factor of p (x) Ans. B 1
Q. 2. Use factor theorem to show that (x+2) Q. 4. For what value of a is the polynomial ]I
and (2x — 3) are factors of (2x* +x - 6). (2% + ax® + 11 x + a + 3) exactly I
Sol. p(x)=2x*+x-06 divisible by (2x - 1) ? o
Letx +2 =0, thenx = -2 Sol. Letp (x)=2x +ax?+1lx+a+3
x + 2 is a factor of p (x) if Now, (2 x — 1) is a factor of p (x)
p(-2)=0 [Factor Theorem] - A
Now, p (-2) =2 (-2 + (-2) =6 = P (-2-] =

=2 x4-2+6=8-8=0

3 2
Hence,x_+2isa.factorofp(x) -__>2(_1_J +a(-l-) '+11(%J+ﬂ+3=0 :
Again, let 2x -3 =0 = 2x=3 2 2 { _
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| 1 1 11 P
= 2(§)+a (1)+ 5 +a+3=0

l+«‘5I-+1—1+.':a'+3=0
Nl
l14a+22+4a+12
=y =0
4
3
= 5“: P8 bl B hs - g
5
= 5q=-—35 — a=—3?

= =]

Hence, = — 7 Ans.

. 5. (/) Using Factor theorem, show that (x —3)

(i7)

ol. (1)

is a factor of x* — 7x*+ 15x — 9. Hence,
factorise the given expression completely.

Using factor theorem, show that
(x — 4) is a factor of (2x> + x* — 26x
— 40) and hence factorise 2x° + x* —
26x — 40.

Since x — 3.is a factor of P (x) =x° — 7x*
+ 15x — 9, so we must have P (3) =0

Now,
PB3)=03) - 732 +15(3)-9
=97 63.+45-9=72-72=0Q

So, x — 3 is the factor of given expression.

Now, factorise it by division
e edra3
x—3)x3 — %% +15x-9
X ey x*
-+
R 1 5x
—4x? +12x
e i
4 3x -9
3x~9
- +

X

So factors, (x—3) (x2—4x e 3)
= (x=3) [x¥*=3x—x + 3]
e Ce=3) 5l @5 3)]
= (x-3) (x=3) x-1)
=x-1) (I-—3)2 Ans.

(i) p (x) =2x> + x> — 26x — 40

Letx—4=0,thenx=4
By Factor Theorem,
p(4)=2(4)]°+4)*-26x4-40

=2x64+16- 104 -40
=128 + 16 — 104 — 40
=144 - 144 =0

. p@4)=0,

Hence x — 4 is a factor of p (x)

Now, dividing p (x) by x — 4,

2~x2+9x+10

x—4 ) 2x3 +x2 —26x—40(
2x3 —8x2
gy

Ox2 —26x

9x2 -36x .
Lt i
10x-40
10x-40
b
X

. 2x3 + %% = 26x - 40
= (x — 4) (2x* + 9x + 10)
= (x — 4) {2x* +4x + 5x + 10)

s 10=20
2.9=4+5
20=4x5

=(x—4) {2x(x+2)+5 (x+ 2)}
=(x—4) (x+2)(2x + 5) Ans.
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Q.6. Show that (x — 3) is a factor of
(2x3 = 13x2 + 1dx%+ 6}, and hence
factorise (2x° — 3x? = 11x + 6)

Sol. p'(x)=2x> =32 11x+'6
Letx-3=0,thenx =3
If x — 3 is a factor, then p (3) =0
Now,p (3)=2(3)’-3(3)*-11x3+6

=% 27— x g 3346
=54-27-33+6
=60-60=0
Hence, x — 3 1s a factor of p (x)
Now, dividing p (x) by x - 3

2x2 +3x-2
x=3)2x3-3x2-11x +6 (
2x3 —6x2
- +
3x2 —11x

3x2 —9x
- +
-2x+6
-2x+6
L SSE
X

p(x) = (x~3) (2x* + 3x - 2)

- w2X(-2)=-4
Spa 2 L b 3=4-1
(x=3)(2x*+4x—x— 2) A2A%ET)

= (x~3{2x @+ 2) -1 X +t2)}
=(x-3)(x+2)(2x— 1) Ans.
Show that (2x — 3) i1s a factor of
(2x* + 3x% — 5x — 6) and hence factorise
(2x> + 3x% — 5x = 6).
SO0l p GO =P PR Sy 6

Let:2x~3% Oy then: 2% = 3

3

= XS
2

)73

3
If 2x — 3 is a factor of p (x), then P(E) =0

3 o el 3
R, P[z) ‘2@ *‘3(5] 0
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Hence, 2x — 3 is a factor of p (x)
Now, dividing p (x) by 2x — 3,

x2 +3x+2
2x-3) 2x3+3x2 -5x—6(
2x3 —3x2
T '
6x2 —5x
6x2 —9x
-+
+4x-6
—-4x-6
-+
X

px)=(2x-3) (x*+3x+2)
= (2 =22t 2)

=] 2
= (2x T30 1 T ) { 2=1x2}
=(2x-3)(x+ 1) (x + 2) Ans.

Show that (3x + 2) is a factor of’
(6x3 + 13x% — 4) and hence factorise
(6x> + 13x% - 4).
Sol. p (x) = 6x3 + 13x2 - 4 |
Let3x+2=0, then3x=-2
3

X=——
e 3

Q.8.

]

-2
If 3x + 2 is a factor of p(x), then P(T)=O
3 2
-2 -2 )
Now,P(T) =6 [-—3—) +13 (T) -4
= 6*(-—-8—)+13x ifs
- 27 5 %0

16<-52 4 52

— —

1
R

52, 7, 16 A
59 poe i QicaO g
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#

Hence, 3x + 2 is a factor of p (x)

Now, dividing p(x) by 3x N T

3x+2) 6x2 +13x% -4 (
6x7 +4x?

02
9x? + 6x

p(x) = (3x + 2) (2x* + 3x - 2)
= (3x +2) {2x* + 4x — x-2} A
=(Bx+2) {x(x+2)-1(x+2)} —6x—4
=(3x+2) (x+2) (2x - 1) Ans. S

X

Q.9. Show that (2x + 1) is a factor of
(2x3 + 5x% + 4x + 1) and hence factorise
(2x3 + 5x* + 4x + 1).

Sol. p(x) =2x> + 5x* + 4x + 1

Let2x+1=0,then2x=—1=:>x=:2—1
~1
If 2x + 1 is a factor of p(x), tlzenp(7]=0-
&l e - a2 it (-—1)
g oy = | T 4=+
NOW,P( ) 2(2)4-5[2] 3 +
-1 1 1 w1515
=2 | — |[+5%x——4X=+]1 = — 4=
8) 3(i)\ 2 g <t
=1+5 4
= a] =—=1l=1 L M=0.
2 1 1-1=0

Hence, 2x + 1 is a factor of p (x)
Now, dividing p (x) by 2x + 1 .

x2 +2x+1
2x+1) 2x3 +5x2 +4x+1(
2x3 +x2

4x2% +4x
4x? +2x

2x+1
2x+1

X

px)=2x+ 1) (x2+2x+1)
= (2x+ 1) (x + 1)* Ans.
Q.10. If (x — 2) is a factor of 2x°> — x* — px — 2
(i) find the value of p.

(ii) with the value of p, factorize the above
expression completely. (2008)

Sol. (i) . (x — 2) is a factor of I = % — px — 2
By remainder theorem
Letx—-2=0 =5 % Tl
andﬂx)=2x3-x2—px-2

L f@)=22P-@Pf-px2-2
=16-4-2p-2=10-2p
. x —2 is a factor of f (x)
.. Remainder = 0
. 10-2p=0
1
= dn—10=p = —2- =5
S
() e ) = 2 — = 5% 2
Dividing flx) by x — 2, we get,
fx)=(x—-2)(2x*+3x+1)
= (x - 2) {2x2+2x+x+ 1}
= = 22 Gl 1 (x + 1)]
B2t 1)(2x+ 1)

x=2)2x> St L5x22(2x% + 3x+1
2x> —4x?

-+

I isy

3x% - 6x

Q. 11. (i) Find the values of @ and b, if (x— 1) and
(x + 2) are both factors of x3 + ax?

+ bx — 6).
(ii) Given that (x + 2) and (x + 3) are factors of
2x3 + ax? + 7x — b. Determine the values of a
and b. (2009)
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Sol. (1) p (x)=.x3+ax3+bx—6
[etx—1=0,thenx =1
If x — 1is a factor of p (x) ; thenp (1) =0
p(M)=1P+a@)?+b(1)-6

=]l+qg+b-6=at+tb—35

ca+b-5=0'=qg+b=> L .(D)
Again x+2=0,then x=—=~2
+ x + 2 is also a factor of p (x)
p(2)=0
NOW}}(2)—(2)"+a(2)"+b(2)~
=_-8+4a-2b-6=4a-2b- 14

s da-220-14=0=4a-2b=14

=3 2a—<b=7 [Dividing by 2] ...(i1) |

From (i),a=5-Db
Substituting the value of @ 1 (i), we get
2(5-by-b=7T= 10-2b—bs7

= 10-3b=7=-3b=7-10=-3

L
-3
a=5-b=5-1=4
Hence, a =4, b =1 Ans.

(u) (x +2)and (r + 3) are the factors of
f(x) =12x* +ax® Fix=b
When x + 2 1s the factors
Thenx+2=0=x=-2
s f(=2)=0
S FE2) =262 tal2)y TED i
~-16+4a-14-5b=0 _
= 4a - b =30 T )
e %+ 318 factors onf (%)
Lx+3=0=2x==3
SENACE) =
= 2(3P+a(3)P+7(-3)-b=0
— 54+9q-21-b=0=>-75+9%—-b=0

= 94 —-b=175 )
Subtracting (1) from (i),
45
S5a =43 =305 —é‘"‘ = a=

From (i) 4 x 9 — b = 30
= 36-b=30,-b=30-36
- hb=-6=>b=6,Hencea=9,b=06
Q.12. 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.
Sl 7 (x)=x'tax<tbx [ 8
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Letx-2=0,thenx=2
i Xoid is a factor of £ (x)
f(2) =
Now, f(2) =23 +a@?+b(2)+6
-”8+4a+2b+6 4a + 2b + 14
.4a+2b+14=0
= 4a +2b=-14 [Dividing by 2]
= 2a+b=-7 (@)
Again, let x — 3 = 0, then x = 3.
~fB)=03P+a@B¥+b3)+6
=274+9a+3b+6=9a+ 3b+ 33
.* In this case remainder = 3

re=On 35 I =S
= 9% +3b=3-=33
= 9a +3b =-30
=

3a + b=-10 (Dividing by 3) ...(i1)

Substracting (if) from (7)

—a=3 =2a=-3 :

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

2 (- )+b——7='—6+b=—7

= b= =] +t 6=

Hence, a=- 3, b = —1Ans.
Using factor theorem, factorise each of
the following :

Q.13. ¥ +7x*+7x-15

Sol. f(x) =y +T7x2+7x=15

Let x = 1, then

fM =) £7.(1)8+ 7 (@0E5
=1 + 7 4 feliii=a)

2 f(1)=0
s (x — 1) is a actor f (x)
P+ 8x+15
x~1) X+ 7x2+7x=15
S
it &
Sx2+7x
8):2‘:8.17
g -
15x-15
15x-15
X

Now, dividing f (x) by (x — 1), we get :
O =(c—1) o + S i

= (x=1)f*+Sx+3 x4+ 158 o
={(x =E)~{ee-fe £ 3) =3 (B0
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e 9x—-9

= (x—1) (x + 3) (x + 5) Ans.
D4, 6 -7x-11x+12
Sol. f(X)=6x-7x*—-11x+12.
Let x =1, then
F=601P -71)*-11x1+12
-7 ~11+#12=0

L f()i=0
s (x — 1) is a factor of f (x)
6x2—x—12 _
) 6y -T2 1lx+ 12
6 x> —6x
— +
ARy
—x2+x
2 i
: — 12 x+12
i 12t 1 2
+ sdagh

X

Now, dividing f(x) by (x—1), we get:

fO)=G-1)6x"-x-12)
=(x+1){6x>-9x+8x-12}
=(x=1) 3x(2x-3)+4((2x-3)}
Bix—12x-3) (3 x + 4) Ans.
Q.15. 2x3+7_x2—9
Sol. f(x)=2x+7x*-9
Let x = 1, then
f)=21P+71)*-9=2+7-9=0
RE(1) =0 |
o (x = 1) is a factor of f (x)
2x2+9x+9

x—l) 253+ 7x%=9
e B

— %
9x2-9

9 x2 — 9x
R -

9x-9
iz ol

X
Now, dividing f (x) by (x — 1), we get
fO)=@-1)Ex*+9x+9)
=(x—-1) {2x2+6x+3x+9}
=(x-1) i 3)EBiet:3)}
=(x-1)(x+3) (2 x + 3) Ans.
Q.16. 2 x> + 19 x* + 38 x + 21
Sol. f(x) =2 x> + 19 x* + 38 x + 21

Let x =— 1, then
Fe1)=2(1P+19 (1) +38(1)+21
=19 =38 +21" =0
e 1) |
s (x + 1) is a factor of f(x)
2 x2+17 x + 21

v+1) 223 +19x2+38x+21

2 X0 + 2x2
g o
17 32+ 38 x
17x*+17 x
21.x + 21

8 B P A |

X

Now, dividing £ (x) by (x + 1), we get :

f)=(@x+1)@x*+17x+21)
=(x+1) 232+ 14x+3x+21}
—x+1) 2x@E+D+3E+D

=(x+1)(x+7) (2x+3)Ans.
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