PoLYNOMIALS

%

ssion of the E.g. (22@2+7x-9), Bx2 - Va2x ),

O PO]YIIQIIIM; iznxefgfx - +a :
form p(':l)e::?a _;0 i caucd a (y -—7y + ‘Jg) etc.
n W n » .
X ];momialinx"fdegree n. y * Byquad_ratic Polynomi,] . \
gc:ere a. 8, 8y - a_are rea polynomial of degree 4 s calleq
numbers and each power of x 18 & biquadratic polynomial. -
non-negative integer. It is.of the form P(x) = ax* + by 4 o

eg L +dx+ewherea £ 0
(i) 9x + 7 is a polynomial in x of degree Eg. (3% + 76 - 42 +6x+ 11), (4tt-1q,

1.
(i) 2y - Sy + 7 is a polynomial in y of 6t2 - 11t + 9) etc.

degree 2. (3) Cubic Polynomial : A polynomig] o
3 degree 3 is called a cubic polynomia]
(iii) 3u+ ;uﬂ- 8u + /7 isa polynomial It is of the form P(x) = ax® + b + xs
in u of degree 3. d, where a0
+ 3 _g.2_
(iv) 5t"'-—%t3 +/3t2 +§ is a polynomial Eg (=2 7x+ ), (2\5.1; %y 8]
. ele.
t
ek dogren 4. Value of a Polynomial at a giver
\/ (J}+5} , __1_, — 3 ete. are point : |
48 £ e+l If P(x) is a polynomial in xand if ais
0 ot polynomials. any real number, then the value
a mpomhh of Various Degrees : obtained by putting x = « in P4
degree :yno : A polynomial of called the value of P(x) at x=a
- 1S called a linear The value of P (x) at x= a is denoted
Alinear polynomia] i by p(«a ).

of the form P €8 Letp(d =3x2-92x+7. then
P(2) =(3x22-2x2+7)
e.g. Gx‘?)’(ﬁx“'ﬂ[x-—z]etc =(12-4+7)

(2) Quad ’ i
Uadratic Pﬂlynomm . P(-1) = [3x (-1)2 - 2(-1) + 7]

Polynomia] of . P A
?tu;adl‘atic polyni:zi‘r:f 2 is calleq 4 = (3+2+7)
18 of the form - =12 |
Where ax( Pl = ax + bx + ¢ Zeros of a Polynomial : A rcac
: Mumber ¢ js called a zero © 4
~ Polynomia] p(y, if p(a )= 0
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Advance Maths- Where Concept is Pammoﬁnt

Note: 1. If @ and B are the zeros of
p(x) =ax’ + bx+c, a#0, then.

A quadratic polynomial whose zeros
are g and B is given by p(x) = {»® -

(e +B)x+a B}

(3)If « ,B and VY are the zeros of P
=ax’ + bx* + cx + d, then,

++-——1—3—
a+B+y a

(@B +BY+Va)=7

d
aB\’*-‘;

A cubic polynomial whose zeros are
a ,B and Y is given by p(x) |
={C-(a+B+V)C+(a B +BY+Va)

x-a BV}

Factor Theorem : The Condition
that (x - a) is a factor of a polynomial
f(x), ifand only if f(a)=0

Thus, (x- a)isafactorof f ()< f (a)
= 0. _
Remarks : (i) (x + a) is a factor of
polynomiual p(x) if and only if p(-a) =

0

(ax- b) is a factor of a polynomial p(x),

)

(ax+ b) is a factorof a polyno:ﬁial p(9,

o o2
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(iv)

e.g.

(x - a) (x - b) are factors of a
polynomial p(x) iff p(a) = 0 and p(b) =

Remainder Theorem -: If ia .
polynomial f (x) of degree n>1, is
divided by (x - a), then the remain-

der is f(a).

Let f(x) = x3+ 3x?- 5x+ 4 be divided
by (x -1). Find the remainder.

Sol. Remainder = f(1)

(1)
(ii)
(i)

(iv)

[l

e.g.

Sol.

=13+ 3x1%2-5%x 1+ 4
=3

Important Results :

(x® - a”) is divisible by (x - a) for all

values of n.
(x™ + a") is divisible by (x + a) only

when n is odd. _

(x® - a") is divisible by (x + a) only
for even values of n.

(x™ + a") is never divisible by (x - a)
H.C.F & L.C.M of Polynomials :

- Divisor :"A polynomial p(x is called

a divisor of another polynomial f(x)
= p(x).g(x) for some polynomial g(x).
H.C.F. or- (G.C.D.) of Polynomials :
A polynomial h(x) is called the H.C.F.
or G.C.D of two or more given
polynomials, if h(x ) is a polynomial
of heighest degree dividing each one
of the given polynomials.

Remark : The coefficient of heighest
degree term in H.C.F is always taken
as positive.

What is the HCF of (x + 3)? (x- 2)*and
(x-1)(x+3)(x-2)? ?

plx) = (x+ 3)*(x - 2)°

- qlx)=(x-1) (x+3) (x-2)

We see that (x + 3) (x- 2)* is such a
polynomial that is a common divisor
and whose degree is heighest among
all common divisors.




Polynomials : A 0O Formulae tz'or Fact;risation .
i o ® ; 5 _ + . x
o L'fﬂ:&ﬁ:lfp(x) i:cm1ed the L.C.N{. (1] [x*" 1,;)2= ;62 ; y_lf- 2xyy
E?gwo or more given polynomials, if (11) (x ; y)2 s A< yz)'
it is a polynomial of smallest degree (}11] (x+Y Ay
which is divided by each one of the (iv) (x+UY)- 7

1

——— ) (et gP=x%+ g+ 3xy (x+ g
iven yno . : i | _ ) |
e.g. %‘lind t.lfg L.C.M of (x- 3) (x+ 4)*and (x Ewl)l ) .(;cz y!:){2 - Tx +}£’) (iz_: ;;)(x ) |
- 3)3 . v X - e

Sol : p(:?:) ix(«*t"-ﬂt !3] (x+ 4)° (viii) (x%+ &)= (x + Y) (";2 *y-xy) |
" qle) = (x- 3P e+ 4) R AR LR AL
we make a polynomial by taking (x) (x+y+ 2?2= (+y+z (xy + yz+

each factor of p(x) and q(x). _ zx)| : . 3 : . ) |

If a factor is common in both, then (xi) (x3+y®+z3-3xyz =(x+y+2) (x?+

we take the factor which has y2+z?2-xy-yz-zx | |

highest degree in p(x) and g(x).
LCM = (x- 3)3 (x + 4)?

1 |
=5ty 2 [(x-y+ y-2° +Hz-9]
Note : For any two polynomials p(x ) and

qlx) (xil) x2+ P +22-xYy- yz- 2x
p(9xq(x) = (Their H.C.F.) x (Their 1 :
L.C.M.) ' =5 llx-yP+ (y-2)° + (z- x)] |

G  Factorisation of Polynomials : To |
express a given polj'flomial as the (Xiii) x*+x%2+ yf = (x? + xy + P)(x?-xy
product of polynomials, each of *Y)
degree less than that of the given
polynomial such that no such a

factor has a factor of lower degree, is |
called factorisation. - - - k27
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Exercise

If f(x) is d1v1c1ed by (3x + 5), the

remainder is :° |
3
b f [“ *5-)

e
@ (-3

o 1)

If (x ' + 1) is divided by (x + 1), the
remainder is :

(@) O (b) 2

() 11 (d) 12

When (x* - 3x3% + 2x2-5x+ 7) is
divided by (x - 2), the remainder is :
(@) 3 b} =

(c) 2 (d) O

If (x -2) is a factor of (x? + 3qx - 2q),
then the value of q is :

(@) 2 (b) -

(c) 1 d) -1

The value of Afor which the
expression x* + x* -5x + ] will be
divisible by (x-2)is:

(@) 2 0) -2

) -3 d 4

If (x+ 1) and (x - 2) be the factors of x
34(a+ 1)x2 - (b - 2)x - 6, then the
value of a and b will be :

(@) 2and 8 (b) land 7

(c) Sand 3 d 3and7
The polynomial (x* - 5x3 + 5x? - 10x
+ 24) has a factor as : :

(@) x+4 b) x-2

(c) x+2

(d) None of these

(€% - x25+ x!3-1) is divisible by :
(a) both (x-1) & (x+ 1)

b) (x- 1) but not by (x+ 1)

(c) (x+ 1) but not by (x- 1)
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10.

i [F

12.

13.

14.

15.

16,
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(d) _neither (x - 1) nor (x + 1)
The value of expression (9x2 + 12x +

7) for x=-=is
(a) 7 (b) 0
(c) -7 d 18

When (x3 2x?+ px - q) is divided by
(x*-2x- 3), the remalnder is (x - 6)
The values of P and q are :

(@) p=-2,9=-6 (b} p=2,9=-6
(©) p=-2,9=6 . [d p=2,q=6
If (x - a) is a factor of (x3 - 3x%a + 2a%x
+ b), then the value of b is : |
(a) O (b) 2

) 1 d 3

If x!° + 2x 9+ K is divisible by (x +
1), then the value of K is :

(a) -3 (b) 2

€ -2 @ 1

If the polynomial f(x) is such that f
(-1) = 0, then a factor of f(x) is:

@ -1 ° 0 x-1

fc] x+1:..¢ (d) -1-x

If x3 + 5x2 + 10K leaves remainder -
2x when divided by x? + 2, then the
value of k is : -

@ -2 (1

© -1 @ 2

Which of the following is a

~ polynomial ?

(a) x2%-3x+ 24x+7

1
B VE-=

(c) x-”'z X + x3,’2l .
(d) None of these

If « and Pare the zeros of x2 + 3x +

s _then the vaue of (& +B)is :

(a) -3 () 3
(c) 7 @ -7

{51]




17.

18.

19.

20.

21.

22.

23.

If @ and P are

10, then the value of a B is:

@ - - S
' 3
€ -9 @ - 2

If common factor of x
2 4 mx + n is (x+ a), then the value of
‘ais: |
c-n c-n
@) b-m (b) b+m
c-n c+1l -
© -5 @ &=

(x*+5x3+6x?%isequal to:’
(@) x(x+3)(x?+2)

b) x?(x+3)(x+2)

(€) x?(x-2)(x-3)

(d x(x?+3)(x+2)

The factors of (x* + 625) are :
(a) (x?-25) (x2+ 25)

) (x?+25) (x?+ 25)

(€) (x?-10x+ 25)(x? + Sx+24)
(d) do not exist '
The factors of (x* + 4) are :
(@) (x?+2)

b) (x2+2)(x2-2)

(€) (x2+2x+2)(x2-2x+2)
(d) None of these

(x+ y)*- (x - y)®can be factorized as :

(@) 2y((3x*+y?
(b) 2x(3x%2+y?
(c) 2y(3y?+x?
(d 2x(x?+3y?

The H.C.F. of x2 - x y - 242 and 2x2 -
Xy -y2is: -

(@) (x+y) (®) (x-

(c) (2x-3y il

(d) None of these
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the zeros of 2x* ¥ Sk

24+ phx+candx

24.

25.

26.

ar.

28.

29,

30.

Advance Maths.

The H.C.F. of (X3 + 7 + x4 1) gng
4. 1) is: |
@ (x2-1)(x2+ 1) |
b) (c+1)(x*-1)
© bc+1)x*+1) |
d (x?+1) (x+ 1) (x2+]) ¢ 1
The L.C.M of the polynomials X anq |
Yy, where X = (x + 3 (x - 2) (x+1p
and¥ = (x+ 1)2(x + 3) (x+ 4) is givey
by: ' |
(a) (x-2) (x+4) (x+3)(x+1p

B) (x+ 1) (x-2) (x+3) (x+ 4

© (c-2) (c+ 1)+ 3P(x+

d (x-2)(x+ 1P (x+3)(x+4) |
The L.C.M of (x + 2)?(x - 2) and (x?-
4x-12)is: | '?
(a) (x+2)(x-2)

b) (x+2)(x-2)(x-6)

(€ (x+2)(x-2)°

d (x+2)*(x-2)(x-6) |
The H.C.F. of (x? - 4), (x? - 5x-6) and |
(x2+ x-6) is : ;
(a) 1 _ (b) (x-2) ;
(c) (x+2) (d) (x2+x-6)
The H.C.F of 2(x? - 3?) and 5(x3 - i}
1S «© A
(@) 2(x?-y?) (®) (x-y)

(c) (x+y) d (x*+y)
The L.C.M of 2(x2 - 3x + 2) and (x3-
4x2+4x)is:

(@) x(2x2+ 1) (x2+2)
) x(2x+ 1) (x-2)
(€) x(2x2+1) (x- 1)
d x(2x+1)(x2-1) |
The L.C.M of (a® + b%) and (a* - b¥) isi
(@) (a®+b?) (a2 + b?) (a - b)

(b) (a®+ b (a+b) (a2 + b?)

() (@+Db)(a®+ab+b?) (a+1b)

@) (a®+b%(a?-b?) (a-b)
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B

32.

33.

If Polynomials 2x3 + ax? + 3x- 5 and

X+ x* - 2x + a are divided by (x- 2),

the same remainder are obtained.

Find the value of a :

@) 3 (b) -9

() -3 (d) -5

If the polynomial f(x) = x* - 2x3 + 3x

2. ax + b is divided by (x - 1) and

(x + 1), the remainders are 5 and 19

respectively. The values of a and b

are: _

(a) a=8,b=5 (b) a=5,b

(c) a=6,b=8 d a=5,b

Factories : (x3+ x*y*+ y¥9)

(@) (x?+xy+y?) (x2-xy+ 1) (x* -x
ey |

b) (x*+xy-y)(x*-x*y*+y?

(€) x*+xy+ ) (x*-x2y?+y?)

@ (*-xy+y)*x*-x*y*-y?

Il

6
8
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34.

35.

Advance Maths- Where Concept is Paramount—

( 2\ [ 2 9 2.4
(c) x| gt XY XY ]
\ 3 )\ 3 9
/ 2\ ( 2.2 _4
(d) v | | V. L Y }
DL 3 79

Factorise : (x* + x? + 25)

(a) (x? +3x+ 5)(x? + 3x- )
(b) (x?+35+3x) (x?+5-3x
() (x2+x+3)(x?2-x+05)
(d) None of these




oa) fl9=9x7+12x+7

Hints and Solutions :

5
1.(d) 3x+5=0:>x=—-§
: B
__5_) 10.(c)
So, remainder is f |~ 3

AT (3

=16-16+7=7

X

x2-2x-3 X3 -2x* +px—q

Tt

Y TR UE

PR Ve Bl e i M

ey |
2.(a) Remainder ={:(1)1! 1 X3 —2x% - 3x
=-1+1 - + .4 c
| -0 (p+3)x—-q < remainder !
Remainder = f(2) :
3.(b} cm =24-3(2)3+2(2)2,5x2+7 (p+3)x;q=x-6
=16-24+8-10+7 p+3=landq=6
4.d)  Since (x- 2) is a factor of f(x) 11.(a) let f(x)=x3-3x2%a +2a2x+b
=+ 3qx-2q (x - a) is a factor of f (x)
+ f(2)=0=22+3qx2-29=0 fla)=0 = a’-3a%+2a% + b =0
= 4q =-4=q=-1 _ = b=0
9.(b)  (x-2)is a factor of polynomial 12.(d) %1% + 2% 4 k. |
Jx) =x%+x2-5x+ 4 = f(x (let) is divisible by (x + 1)
S J@2)=0 =22+22.5%9+ 1=0 . F-1) =0
= 12-10+ 1 =0= 1 =-2 = 1-2+k=0= k=1
6.(b) Since (x + 1) & (x - 2) are the 13.(c) Since x = -1 makes f (x) zero,
factorsof - . So (x+ 1) is its factor.
f(x)=x3+(a+1)x2-(b—2)x-6 14.(b)
f(-1)=0and f(2)=0 |
or-1+(a+1)+(b-2)-6=0 —
~(b-2)x2-6=0
i ol x2+2)x3 +5x% +10k
or a+b=8..... (i)
and2a-b=-5......(ij) X +2x
@+ () 3a=3=a=1 - e ,
From equation (j) 5x° -2x+10k
b=8-1=7 5¢. 4 10
sa=18&b=7 _ _ |
7.b) Since X = 2 makes the given -2x + 10k - 10 & Remainder
¢xXpression zero, so, (x - 2) is its i
factor . . . -
‘ b = .
8(b) Since x =1 makes x? . x25 4 y 13 _ ut given, renmfainder 2x

1 zero, so (x - 1) is its factor., And x
= -1 does not make it zero
SO (x + 1) is not its factor.
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"2x+10k - 10 = .0x
= 10k =10
e J k=]_
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15.(d) For polynomial, each power of x 24.(c)
must be a non-negative integer.
b 3
16.(a) a+B= oo T-——-3
c 10 o
17'((:) o B = —= -——é— = — 26'(d)
18.(a) Let f(x)=x?+bx+c

andg(x) =x?+mx+n
(x + a) is a common factor of f (x)
and g(x
:» fta)=0 and g(-a)=0
or a’-bat+c=0anda’-ma+n=0
= a’=ab-c..(janda’=ma-n
from (i) and (ii)
ab-c=ma-n

27.(a)

and

c-n
b-m
x*+5x3+6x?=x2(x%+5x+6)
x? (x2+3x+2x+6)

x? [x(x +3)+ 2(x+ 3)]
x%(x+3)(x+2)

SO,
28.(b)

= a(b-m)=c-n ora=

19.(b)

= 29.(b)
21.(c)

X'+ 4= (x?P+ QP+ 4x?-4x?
=(x+2)?- (2x)°
=(x2+2x+2)(x2-2x+2)
22.(a) Using formuale , a® - b® _
=(a - b) (a* + b* + ab) ¥
o+ - (x- g =[x+ G)- (x-g)] + 0@
[(x+ Y + (- Y+ (x+ ) (x- Y]
=2y 2(x2+ )+ (x2- )]
=2y (3x2+y? :
23(d) x%-xy-2y*=(x?-1P) - (xy+ -

(x+y) (x-y) -yx+y)

(x+y) (x-y-y

(x+y) (x-2y)
2x%-xy-yP=(x*-xy + (x*- )
xx - y) + (x + y) (x- y)

(x-y) (x+ x+y)

= (x-y) (2x+y)

Clearly, no factor is common,
So, HC.F=1

]

x3+x?+x+1=0%(x+1)+1 (x+1)
= (x+ 1) (@+1)
x* 1= (x%1) (x*+ 1)
=(x+1)(x-1) (x2+1)
Required H.C.F = (x + 1) (x2 + 1)
x?-4x-12=x2-6x+2x-12
=Xx(x-6)+2(x-6)
= (x+2) (x-6)
and other is (x + 2)? (x -2)
LCM=(x+2) (x-2) (x-6)
x2-4 = (x+2) (x-2)
x%2-5x-6=x2-6x+x-6
=(x-6) (x+ 1)
X’ +x-6=x2+3x-2x-6
=(x+3) (x-2)
Clearly, ther is no common factor.
H.C.F=1.
2(x?-y? =2(x-y) (x+y)
and 5(x°- i) =5(x- y) (x?+ y? + x
Y
H.C.F.=(x-y)
2x%-3x+2=2x2-4x+x-2=2x(x
-2)+1(x-2)=(x-2)(2x+ 1)
x3-4x?2+4x=x(x2-4x+4)=x(x
- 2)?
L.CM. = x(x-2)2(2x + 1)
a’+b’*=(a+b)(a?-ab+b?
a*-b*=(a-Db)(a+b)(a®+ b?
L.C.M. =(a - b) (a + b) (a% -ab + b?

@2+ by

(a - b) (@ + bd) (a? + b?)

31.(c) f(x)=2x3+ax?+3x-5

glx)=x%+x?-2x+a
By remainder theorem,
f(2)=2(2)*+a(2)?+3%x2-5
= 17 +4a
and, g(2) =2%+(2)*-2x2 +a
=8 +a

. 17+4a=8+a

Advance Maths- Where Concept is Paramount—
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Answer -key

— 3a=-9 or a="3

32.(d) By remainder theorem, _ i
. f(ji)=5 i) [x-1=0=> x=1] LEVEL - 1
and f(-1)= 19 wofii) [wx+ =0 % | |
=1 | 1. (@ 2. (a)
Now, from (i) 1-2+3-a+b=35
or 1(3}- a=3...... (iii) 4. (d) S. (b)
from (ii) 1+2+3+a+b=19 7. (b) 8. (b)
or at+b=13...... (iv) 10. (c) 11. (a)
(iii) + (iv) 2b=16 orb=8 13. () 14. (b)
Now from (iv), a = 13-8=5 16. (a) 17.(9)
. a=95, b=8 - _
33.(a) xP+x‘yP+y ; 19. (b) 20. (d)
= x3+2x“y“+y8_x4y4 _ | 250 (a) 23, (d) |
= (x*+ y4)2 - (x2?)?- 25. (a) - 26. (d)
= eyt ) (0t - X% - 28.()  29.(b)
= 102+ 172 - (e yl?] (x* - x2 + ) 3L ()  32.(d)

b+ xy+ 1) (% - xy+ 1) (x* - x22 + of )
sy xS+ : )’ +[f-}3
27 :
- [x2 +y—2-J (x4 EY + y"]
3 . =3 9
35.(b) x*+x2+25=(x2+ (5 + 10x2 - 952

= (x.z & 5)2_ (ax)g
=(x?+5+3x (x2+5- 3x

34. (b) '35. (b)

—Advan ’
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