Polynomials

IMPORTANT POINTS

Constant : A symbol having a fixed numerical value
is called a constant.

5
Examples : 8, - 7, g » T etc. are all constants.

Variables : A symbol which may be assigned dif-
ferent numerical vlaues is known as a variable.

Example : We know that area of circle is given by
the formula A = nr® where ris the radius of the circle.
Here, n is constant while A and r are variables.

Algebraic Expressions : A combination of con-
stants and variables, connected by some or all of the
operations +, —, x and +, is known as an algebraic ex-
pression.

Terms of An Algebraic Expression

The several parts of an algebraic expression sepa-
rated by + or - operations are called the terms of the
expression.
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Examples : (i) 5 + 9x- 7x%y + 77Xy

(i) *+ 38y + 3x2 + P + 7

Polynomials : An algebraic expression in which
the variables involved have only non-negative integral
powers is called a polynomial.

General Form:p(yJ=a ,+ax+ax*+..+ax"isa
polynomial in variable x, where a, a,, a,. q, ... a_are
real numbers and n is non-negative integer.

Examples : (i) 6x* - 4x* + 7x~ 3 is a polynomial in
one variable x.

2
(i) 9y + 6y* + 7y° + 1047 -8y + = is a polynomial

in one variable y.

(111) 3 + 22 - 6x%y + 5x? is a polynomial in two
variables x and y.

(tv) 5 + Bx®/2 + 7x° is an expression but not a poly-
nomial since it contains a term containing x52 where

5
2 Is not a non-negative integer.

Coefficients : In the polynomial 6x° - 5% + 5x- 7
we say that coefficients of x*, x* and x are 6, -5 and 5
respectively and we also say that -7 is the constant
term in it.

T
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Degree of A Polynomial in One Variable : In case
of a polynomial in one variable, the highest power of
the variable is called the degree of the polynomial.

Examples :
() 3x + 5 is a polynomial in x of degree 1.

7 4
(i) 4y? - SYF 5 is a polynomial in y of degree 2.

Degree of A Polynomial in Two Or More Vari-
ables :

In case of polynomials in more than one variable,
the sum of the powers of the variables in each term is
taken up and the highest sum so obtained is called the
degree of polynomial.

Examples :

(i) 7x*-5xy* + 3xy + 7y + 9 is a polynomial in x

and y of degree 4,
(ii) 4x° - 5x1 + 2x* - 7 is a polynomial in xand y
of degree 6. .

Polynomials of Various Degrees

(1) Linear Polynomial : A polynomial of degree 1
is called a linear polynomial.

Examples :

(i) 2x+ 7 is a linear polynomial in x.

(ii) 2x+ y + 7 is a linear polynomial in x and y.

(2) Quadratic Polynomial : A polynomial of de-
gree 2 is called a quadratic polynomial.

Examples :

(1) »® +2x+ 3 is a quadratic polynomial in x.

(ii) xx + yz + zx is a quadratic polynomial in x, y

and z.

(3) Cubic Polynomial : A polynomial of degree 3 is
called a cubic polynomial.

Examples :

(i) 5x"-3x* + 7x+ 7 is a cubic polynomial in xand y.

(i) 4y + 7xy? + 7 is a cubic polynomial in x and y.

(4) Biquadratic Polynomial : A polynomial of de-
gree 4 is called a biquadratic polynomial.

Examples :

(1) x*-7x"+ 15x® + 7x- 9 is a biquadratic polyno-

mial in x.
(11) 2y? + 2/ + y* - 8xy + 217 + 9 is a biquadratic
polynomial in x and y.

Number of Terms in A Polynomial

(i) Monomial : A polynomial containing one non-
zero term is called a monomial.
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- POLYNOMIALSU'I ake of convenience. the above operation
For the s form :
lowing for
7 tten in the fol
Example : 5, 3x, _:y_ are all monomials. can ‘[1:?":’:":4 _5x@+3x+9
o (i) Binomial : A polynomial containing two non- g =2x-3x"+ 5x-4
.. zero terms is called a binomial. ¢ -8x+8x+5
Examples : (7 + 54, (x - 7y), (5x% + 3y2) are all ~pl+q=3
binomials. and, p(¥-qX B
(itf) Trinomial : A polynomial containing three = (-5 +3x+9) - (2x* - 3x° + 5x i}‘”
nonzero terms is called a trinomial. (-5 +3x+9) + [ 2x' + 3*;;',;5)‘{9 s
Examples : R _5x° + 3x7%) + (Bx—-5x) +
(8 + 5x+ X¥), 3x- 5xy + 71 are all trinomials. :i“; "2;:: [2x+ 13
t Constant Polynomial - nvenience,
, A polynomial containing one term only, consist- For the Salie :J:CO_ 5x + 3x + 9O
{ Ing of a constant is called a constant polynomial. = pM = ol & foxi &
Examples : a0 = 2x* -
b - ;- = +
7
7.-5, g ¢tc. are all constant polynomials. oot g = 24— 2x+ 13
} Clearly, the degree of a non-zero constant polyno- Multiplication of Two Polynomials
mial is zero. To determine the product of two polynornials, the
Zero Polynomial distributive law of multiplication is used first and then

A polynomial consisting of one term, namely #cro grouping is made of terms of same degrees for addition
- only, is called a zero polynomial. The degree of a zcro and sabtraction.

' polynomial is not defined.
Zeros of A Polynomial xt= 6o e+ 1
Let p(d be a polynomial. If p(a) = 0, then we say x* = 3x+2
that a is a zero of the polynomial p(x. Finding the ~
zeros of a polynomial p(x) means solving the equation © B 36;‘& : I.:: @ * ';2 2 3y

mm:lfﬂﬂ=3t”— 10t + 6, find f10).
Solution : fi) = 3¢ - 10t + 6 X-9x' + 21X - 14— x+ 2

=f0)=3x0°-10x0+6=6 .
Example : If p{x = 22 - 5x + 4, find p(2) Rasicmber |- » =+

+2x3 - 122 +2x+ 2

Solution : p(x) = 2x° — 5x + 4 (43 % o) = 2
SP2=(2x2°-5x2+4)=8-104+4=9 (9 x (g = etc.
Example : Find a zero of polynomial o, [x()=+
P =x-7 () x (+) =
Solution : p(x) = x- 7 (H % (<) ==
Now.p[x!=0=:x—7=0=>x=? (#) x (+) =
~+ 7 Is a zero of polynomial plx) Divis; i
Addition and Difference of Two Polynomials o of Pulynomial °F Auotle Prlysasi
Addition of two polynomials s determined by ar- | we ﬁLeé Pl and g(x) be two Polynomials and g(y = 0. If
- iﬁ:‘ ﬁ%&;’gﬂs of same degroe itk signs and acdiing nd two polynomials 9(x) and r( such that
Tt pﬁ?&o?;f?;ie?ﬁm of subtraction is simj. Pl=gdq 09 + r ()
the signs of the polynomial g?}ilsggga(::itf:grmce i ‘iu;:]; Jwidend = Divisor x Quotient + Remainder
‘.,J and then operation of addition 1s per!‘onn:f S that one;fv?diir; i;&g ré? ;{ .ge%l}-ee of gl, ”'.“‘“ et
Example : |1 p (3 Temainder is r{x, If rematnd;:r :{i;)q:(;g::t\:: sg(a;? 3::::

=X'-5x+3x+9and Q0 =2x-33 4 55 _4 90 is a factor of p(x.

Then, j
€N, p (4 + q (4 Let's take a few examples to illustrate the method

_ f :
= (2~ 558 4 3x+9)+ (2x - 358 4 5x- 4) ge division of a polynomial by a Polynomial of lesser

i =+ 20 4 (L5 RS

;; =3 + (Bx + 5x) + (9 - E
=3x'-8x +8x45 ©-4) o ample : Divide p (4 = x4 350 . 12x + 4 by

B =x-2 d
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POLYNOMIALS
Remarks

X'+ 5x-2 () If a polynomial p(x is divided by (x +
- 3 Py § a]' t}]e
Soht!on ! x-2 X - ;3.\.‘ -12x+4 remainder is the value of p(x) at x=-ai.e. p (-a)
CxP-2x

- .
X+o=D= . ay

[-
- 4+

B 1or s & (i) 7 a polynomial p(x) is divided by (ax- b). the

5x?- 10x b b
" remainder is the value of p(x) at x = o ie.p [EJ ;
-2x+4
-2x+ 4

-+ —

0

b
[ ax-b=0=>x= a]

(iti) If a polynomial p(» is divided by (ax + b), then

b

Note : It is to be noted that th b
at the degree of qlx) Is remainder is the value of p{x) at x= g P ['_)

less than that of p(x) and polynomial of higher degree
is always divided by a polynomial of lower degree. The
operation of division ends when the remainder is ei-
ther zero or the degree of remainder is less than that of
divisor.

In the above example, the quotient is 2 + 5x - 2
and remainder is zero. As the remainder is zero, (x- 2)
is a factor of x* + 3x% - 12x + 4.

Example : Divide p (x) = X* - 1422 + 37x - 60 by

a

[ ax+ b=0=9x=-—21
a
(iv) If a polynomial p(x) is divided by b — ax, the

b b
remainder is the value of p(x) at x= >4 L.e. P[E]

b

gl = x-2. [ b—ax=0= x= EI
x2-12x+ 13 Example : Let p (0 = x* - 35 + 2x + 5. Find re-
Solution : x-2 x; _ 1422'* 37x - 60 mainder when p (x is divided by (x- 1).
- 2x
_.k +
-12x2%+ 37x - 60 B+ x2-2x
-12x%+24x Solution : x- 1 |xX*+ 0x3-3x2+2x+ 5
+ = Xt X3
13x- 60 S
Tl B-3:242x+4 5
=3 o B2
- -+
-2x2+ 2x+ 5
Here, quotient = x* - 12x+ 13 and remainder =- 34 <02 O
Since remainder # 0, then (x-2)isnota factor of - -

X - 14x% + 37x-60.

Remainder Theorem i .

Let flx) be a polynomial of degree n> 1, an et abe
any rea]ﬂr‘?umbe?. When f (1 is divided by (x - a), then
the remainder is f (a).

Proof : Suppose that when fix) is divided by (x- a).
the quotient is glx) and the remainder is r ().

Then,degree r{x) < degree (x-a)

degree rix < 1

: d:gee Mx=0 [-- degree of (x-a) =1]

= r{x is constant, equal tor (say).

Thus, when Jix) 1s divided by (x- a), then the quo-
tient is g(») and the remainder is r. "

-'.ﬁx):[x—ﬂ}.g(x)*'r e :

Putting x = a in (i), we get r = fla).

Thus, when fix} is divided by (x - a), then the re-
mainder is [ (a).

Here, remainder =5

Find the value of p(1) from the above example.

p{1}=l—3xl+2x1+5=5

Thus, remainder obtained on dividing p(x by
(x- 1) is same as p (1).

Factor Theorem

Let plx) be a polynomial of degree greater than or
equal to 1 and a be a real number such that pla) = 0,
then (x - a) is a factor of p(x).

Conversely, if (x - a is a factor of p{x, then pla)

0

Proof : First, let p(x) be a polynomial of degree
reater than or equal to one and a be a real number
such that p(@) = 0. then we have to show that (x- al is

a factor of p(».

e ((EME33 )=




Let g{x) be the quotient, when p(x is divided by
x-a).

By remainder theorem,

plx) when divided by (x - a) gives remainder equal
to pla).

~ pld = (x~ a) g(x + pla)

= pld = (x- a) g

= (x - a) is a factor of p(x)

Conversely, Let (x- a) is a factor of p(x). Then, we
have to prove that p(a) = 0.

Now (x - a) is a factor of p (x

= plx, when divided by (x- a) gives remainder zero.
But by Remainder theorem,

plxd when divided by (x - a) gives the remainder
equal to p{a).

- pla)=0

Remarks

. (i) (x+ a) is a factor of a polynomial iff (if and only

ipla=0

[-- pla) = O

b
(i1) (ax- b) is a factor of a polynomial ifT p (E] =0
(ii1) (ax + b) is a factor of a polynomial p(» ifT

o)

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

G.C.D &L.C.M OF POLYNOMIALS

Greatest Common Divisor/Highest Common
Factor (GCD/HCF) : The GCD of two polynomials p(x)
and q{x is that common divisor which has the highet
degree among all common divisors and the coefficient
of the h.lghest degree term be positive.

Example : What is the HCF of (x + 4)? (x- 3)3

(x-1) (x+4) (x-3)2°? el e

Sol. p(x) = (x + 4)? (x - 3)?

gl = (x= 1) (x + 4) (¢ 3)

We see that (x + 4) (x - 3)? is su

that is a common divisor and Wnavht:ief-:.:.l dzg?'.;yt!:;:;ha{

est among all common divisors.

~ HCF = (x + 4) (x- 3)*

Lowest Common Multiple (LCM) : The LC
two polynomials p(x) and q(4 is a ponnomiﬁ g:
lowest degree of which p{¥ and q(x both are mul-

we take that factor which has highest degree in

e qff 19 e+ 20

.RQL:::MI Between TWO polynomiall And Their
HCF And LCM

plx) =8 *-3x+2) and
qla = 14 (@ + x-2)

Now, p({ = 8 (x* - 3x+2)
=2 x2x2x%(x-2) -1
qn = 14 (@ + x-2)

=2 x7x(x+2x=-1)
HCF =2 (x-1)
LCM=2x2x2x7x(x-
=56 (x- 1) (x-2) (x+2)
+ HCF x LCM = 112 (x- 1)* (x-2) (x+ 2)

Also, p(x¥ x g{x

=112 (x- 1)? (x—-2) (x+2)

. HCF x LCM = p(x x g(¥

. HCF of polynomials x LCM of same polynomi-
als = Product of same polynomials.

Example : Find the HCF of following pair of poly-

1) (x-2) (x+2)

nomials :

Sol.

pld=0-9)(x-3)

G =2 +6x+9

pl¥ =062-9)(x-3)

= (x+ 3) (x- 3) (x~- 3)

= (x+ 3) (x- 3)

=x+6x+9

=x+3x+3x+9

=xx+3)+3 (x+3)=(x+3) (x+3)
= (x+ 3)2

HCFof p¥) and q(x) = x+ 3
Example : Find the LCM of p (4 = (x + 3) (x - 2

q

and g (¥ = (x-2) (x- 6).

Sol.

P =(x+3)(x-2)p
q(d =(x-2)(x-6)
HCFof p(x and q (9 = (x-2)

LCM of p (4 and q (» ~_—._‘°_(_’i)_x_9_(_"‘_)_
HCF

- x+8) (x -2 x(x - 2) (x - )
(x-2)

Mokea. = (x+3) (x=2) (x
. ) ) 6)

Exam :

o l)?l{:+ ;‘.ﬂd the LCM of (x - 1) (x + 2)? ang

8ol. pl4 = (x- 1) (x+ )2 Buy
_:; :&ﬁ:{i- e Must Read Today
+ e make a polynomtal by takin ran’s

P and g(4. If a factor is commg e ok EOMM
ﬁ ach Bk o ON ERRORS IN ENGLISH

— EME"54 .
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r' SOLVED OBJECTIVE QUESTIONS

1. Whenthepﬂlyﬂoﬂﬂaiﬂ-ﬂ=a‘+2xﬂ—3ﬁ+x—l
is divided by (x- 2) what will be the remainder?

(121 (2) 22
(3)23 (4) 20
2. When fi = x° - 3x* + 4x+ 50 is divided by (x + 3),
the remainder is
(1) 16 (2) -16
(3) 15 (4) -15

3. When polynomial fl = 4x® - 122 + 14x- 3 is
divided by 2x- 1, the remainder is :

2 .
(g (2)

N e

(3) % (4)

4. If polynomials 2> + @ + 3x-5and X® + ¥ -2x +

a are divided by (x- 2), the same remainders are
obtained. Find the value of a.

(1)-3 (2) 3
(3)4 (4) -9

B. If the polynomial fl) = x¥* - 2x® + 3xX¥ - ax + bis
divided by (x- 1) and (x + 1), the remainders are
respectively 5 and 19. The values of aand bare :

(la=8,b=7 (2) a=5 b=8
B)a=8,b=5 (4) a=6,b=8

6. The factor of polynomial fld = x* + - 17x+ 15is
(1) x-3 (2) x-5
(3)x+3 (4) x+1

7. For what value of a, (x -
=x-ax+2x+a-3°7
(1)-1 21
(3)-2 4) 2

8. For what value of a, (x + a) is a facior of polyno-

mial fld=x*+ax®-2x+a+67?

(1)2 (2) 3

(3)-2 (4) -3

For what value of k, (2x* + 32+ 2kx® + 3x + 6) is

exactly divisible by (x + 2) ?

(11 2) 2

(3)-2 4) -1

For what values of aand b, (x®*- 10x* + ax+ b) is

exactly divisible by (x- 1) and (x-2) ?

(1)a=23,b=-14 (2)a=-23,b=14

Bla=21,b=-14 (4) a=-21,b=15

The LCMof -1, x+x*+land xX*-5x*+41is:

(1) (x-1) (x+ 1) (x-2)

2) (x=1) (x+ 1) (x+2)

B)(2-1)(2-4)

4E-1) P-4 +x+1)E+1-4

a) is a factor of flx

10

11.

|

POLYNOMIALS
12. What is the LCM of

13.

14.

. polynomials. o

15.

16.

17.

18,

18.

{_ EME-55 X
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-1, +4x+3and ¥-3x+2°7
(1) (x+3) (x+ 1)

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

(3) (x-1) (x-2) (x-3)

@6¢-1) (x+2) (x+3)

Wl

ol

What is the HCF of X -~ x~ 12, 38 - 7x + 12 and
2x3-11x +157

(N1 (2) (x-3)

(3)2x-5 (4) x-4

If the LCM and HCF of two quadratic polynomi-
als are x*~ 7x + 6 and (x~- 1) respectively, find the

(1) (x®-3x+2), (@+2x+3)
(2) (@ +3x~2), (¥-2x+3) A
(B)(x®-3x+2), (®+2x-23)
(4) (@ + 3x+2), (@ +2x+3)
The HCF of two expressions is x - 7 and their

LCM is x® - 1022 + 11x + 70. If one of them is"
x*- 5x - 14, find the other.

(1)~ 12x+ 35 (2) 2+ 12x-35
(3) x*- 14x+ 35 (4) ¥*+ 14x-35

The HCF and LCM of two expressions are respec-
tively (x+ 3) and (x® - 7x+ 6). If one of the polynor,
mials is 3*+ 2x - 3, the other polynomial is

(1)@-x+6 (2) 2-2x+6
B)@-2x+8  (4) ¥*+x-6 £,
If HCF and LCM of two terms xand yareaand b :
respectively and x+ y=a+ b, then 2+ 1 =? ..-
(1)a®- b o (2) 2@ + b?
(3) @® + b (4) &®+2b* b,
If common factor of 2 + bx+ cand X + mx+nis
(x+ a), then the value of a is :

c-n c-n
(1) b-m 2) b+m
ot w et

If (x + 1) and (x- 2) be the factors of 2@ + (a + 1)x®
- (b - 2)x - 6, then the values of a and b will be

(1)2and 8 (2) 1and 7
(3)5and 3 (4) 3and 7
[SSC Graduate Level Tier-1 Exam, 2012]
The value of A for which the expression x® + @ -
5x + A will be divisible by (x - 2) is :
(1) 2 (2) -2
(8)-3 4) 4
[SSC (10+2) Level Data Entry Operator
and LDC Exam, 21.10.2012 (IInd Sitting)]




e ANSWERS s}

1.(1) 2.(2) 3.(2) 4.(1) 8. (2)
6. (1) 7.(2) 8. (3) 9.(4) | 10.(1)
11.(4) 12.(2) | 18.(2) | 14.8) | 18.(1)
16.4) | 17.3 | 18.(1) | 19.(2) | 20.02

(= EXPLANATIONS ==

1. (1) Here, x-2=0=x=2
By Remainder Theorem. when polynomial Ml is
divided by (x - 2), the remainder is f2).
o f2)=2+2x23-3x22+2-1

[Remember : x has been replaced by 2]

=16+16-12+2-1=21
. Remainder =21

2. (2) Divisor =x+3 .. x+3=0=x=-3
By Remainder Theorem,
Remainder = f(-3) = [(-3)® - 3(-3)* + 4(-3) + 50]
=(-27-27-12+50)=-16

1
3. (2) Herc.2x—l=omx=i

By Remainder Theorem,
Remainder

«segr= [T 5T 3)-o
-(3-se7-3)3

4. 1) fHd=2+a +3x-5
g =x"+x-2x+a
By Remainder Theorem,
J2)=2x2°+ax2?+3x2-5)=17 + 4q
Again, g(2)=(2°+2’-2x2+ @ =8+q
s 17+4a=8+a
=3a=-9 =a=-3

B. [2]f(ad=x‘—»2x"'+3x'—ar+b
f(ll=l—2+3—a+b=2—a+b

[x-1=0 -
fN)=142+43+a4+p =x=1]

=6+a+b b+ 120= xuo 1)

eorem, .
* {tl' ]_f?;l Fa;t"t';:: (x-a)isa factor of flx.
I =0,

. f@ =3+ -17%3+10
" -27+9-51+15=0

5 - .lsafactorofﬂ.xj.
;B:eslier:ﬂmato:_f[—ﬁ)#o:ﬂ—l];ﬁo
7. (2) (x-aq). 182 factor of polynomial.
f—a’x’+-2x+a-3 s fl@=0
=>a°—a°+2a+a-—3=0
= 3a=3=a=1
8. (3) Here, x+ a=0=2>x=—-a.. f(=a) =0
- (af+atar-2(a+a+6=0
= 3a=-6=>a=-2
9. (4) Here, x+2=0=>x=-2
By Factor Theorem,
fi2)=0
= 2(-2) +3 (-2 + 2ki-27 + 3 (-2) + 6 =0
=32-24+8k-6+6=8k+8=0
= 8k=-8=k=-1
10. (1) f(d =2~ 102 +ax+b
By Factor Theorem,
f()=1-10+a+b=a+b-9

[ x-1=0=x=1]

S fA1)=0=a+b=9
fi2)=8-40+2a+b=2a+b-32
S fl2)=0=2a+b=32...(il)
From equation (ii) - equation (i), a = 23
From equation (i),
b=9-23=-14
IL @0 P-1=(x-1) (2 +x+1)
M+ +1=22+2x2 41 -2
=[x=+1]’—f=[x'!+1__,d(xa+1+,d
(111]x“-—5x°+4=r_4xa_f+4
=X 0E-4)-102-4) = (2-4) (2-)
=-2) (x+2) (x- 1) (x+ 1)
LCM

=(x-1) (x+1) (x=2) (x+2) @+ x+ NE+1-4

12, [2](l)f—l=x=—{1)‘ =[x-1
[it]f+4x+3=x"+3x+x+3] e
=x(x+3)+1 (x+3) = (x+3) (x+ 1)

2'-G+b==5='3b-ﬂ.=3 e (1) (!H)f—3x+2=xﬂ_2x_x+2
and.8+a+b=19--—.m+b=13 =x(x-2)-1
By adding equations (i) and o {8 X~2) = (x-2) (x- 1)
2%b=165beog and (i), LCM = (x- 1) (x+1) (x-2) (x+3)
From equation (), 13. (2] E) X - x- 12=0-4x+ 3x-12
Atb=18%a=13-8a5 :c(x;)“(j +331(x_ !

=lx- X +

—(EME-56 )—
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(M) x¥-7x+12=23-3x-4x+ 12
=x(x-3)-4 (x- 3)
=(x-3) (x-4)

(i) 2x* - 11x + 15 = 22 - 6x— 5x + 15
=2x(x-3) -5 (x+3)
= (x-3) (2x-5)

HCF = 1 as no term 1s common.

14. B)Puttingx - 1 = 0 j.e. x
tively.
Remainder = (+1)°-7 (1) +6=1-7+6 =0
“ bx~ 1) s a factor of expression X-Tx+6
Now, X* - 7x+ 6 =2 (x~ 1) + x (x~- 1)-6(x-1)
=(x~1) (@ + x-6)
=(x- 1) @ + 3x- 2x- 6]
=(x-1) [x(x+3) -2 (x+3)
= (x- 1) (x-2) (x+ 3)

LCM =~ 7x+ 6 = (x- 1) (x-2) (x + 3) and their
HCF = (x- 1)

-+ (x- 1) is common in both.
. First expression = (x= 1) (x-2) = - 3x+ 2
and second expression
=x-1)(x+3)=x+2x-3

15. (1) p(¥ x g = HCF x LCM
(@ - 5x- 14) x g(x)
=(x-7) (®- 1022 + 11x + 70)

= 1in (x- 1) respec-

(x = 7)(x® -10x2 +11x +70)
i (x2 - 5x - 14)
Putting x =5 in x* - 1022 + 11x+ 70
Remainder = (5~ 10(5)*+ 11 x5+ 70
=125-250+55+70=0
. (x-5) is a factor.
Now, x*- 102+ 11x+ 70
=8 (x- 5) - 5x(x-5) - 14 (x-5)
= (x- 5) (®-5x- 14)
. Second expression
(x-T7)(x - B)(x? - 5x ~14)
) (x2 -5x-14)
= (x-7) [x-5) =x-12x+35
16. (4) p(x x g(9 = HCF x LCM
=(x'+2x-3]xq(.d=u+31x(x’-7x+ﬁl
(x +3)(x® -7x +6)
x?+2x-3

~ Second expression =

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

“(x+3) (x-2) =X +x-6
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17. (3) .- pld x g0 = LCM x HCF
XXy=bxa
~Lxy=ab
and, x+ y= a+ b (Given)
Squaring both sides,
L+ yP=(a+b)?
or, ¥+ 12+ 2xy=a* + b* + 2ab
or, ¥+ y2+2ab=a+ b + 2ab (.. xy=ab)
X+ E=at+ b

18. (1) Since (x + a) is common factor of X + bx + ¢
and x* + mx + n therefore, remainder = 0 when
both polynomials are divided by (x + a)
v X+a=0
or, x=-a
For first polynomial, remainder = (-a)? + b (-a) +c
O=a’-ab+c
or, @®>=ab-c¢ )|
For second polynomial, remainder
=(aPf+m(-a+n
O0=a’-ma+n
or, a®=ma-n ....(ii)
Comparing values of a? from equations (i) and (ii),
ab-c=ma-n
= ab-ma=c-n
=alb-m=c-n

c=n

b-m

19. (2) If (x + a), is a factor of polynomial function
A, then
fla)=0
~ On putting x=-1in
Br(a+1)@-(b-2)x-6
=-1+a+1+b-2-6=0
=a+b=8 .. (1)
Similarly,
23+(a+1)x22-(b-2)x2-6=0
=8+4a+4-2b+4-6=0=4a-2b=-10
=2a-b=-5 PO | 1]
By equations (i) + (i),
3a=3=a=1
From equation (i),
b=8-1=7

20. (2) (x-2) is a factor of polynomial A
-x"+x‘-5x+l..
~ P(2) =0 (i.e., on putting x=2)
=»234+22-5x2+1=0
=8+4-10+A=0
=A+2=0
=A=-2

= qa=




