CONSTANT

A symbol having a fixed numerical value 1s called a constant,
Examples:

5
8, -7, a . mete. are all constants.

VARIABLES

A symbol which may be assigned different numerical values is
known as a variable.

Example:

We know that area of circle is given by the formula A = -
where 1 1s the radius of the circle. Here mis constant while Aand »
are variables.

ALGEBRAIC EXPRESSIONS

A combination of constants and variables, connected by some

or all of the operations +. —, * and +, 1s known as an algebraie
EXPression.,

Terms of an Algebraic Expression
The several parts of an algebraic expression separated by + or
— operations are called the terms of the expression.

Examples:

. P
(i) 5+9x —Tx?y+ %
(i) x*+3xly+3x07 + yiahd

POLYNOMIALS

An algebraic expression in which the variables involved have
only non-negative integral powers 1s called a polynomial.

General Form

p(x)=a,+ax+ax*+...+a x"isapolynomial is variablex,
where a. a,- @, ay....a, are real numbers and » 1s non-negative
mteger.

Examples:

(i) 6x° —4dx?+T7x—3 is a polynomial in one variable x.

"
(i) 9 + 6+ TP+ 12— 8y + > 15 @ polynomial in one

variable y.
(i) 3 + 2v2 — 62y + Sx is a polynomial in two variablesx and y.
(v) 5+ 8x>2 + Tx? is an expression but not a polynomial since
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It contams a term contail nimng x*'< where ? 15 not a non-

negative nteger,

COEFFICIENTS

In the polynomial 6x° —5x* + Sx— 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 1t.

DEGREE OF A POLYNOMIAL IN ONE
VARIABLE

[n cage of a polynomial in one variable, the highest power of
the variable is called the degree of the polynomial.

Examples:
(1) 3x + 51sa polynomial in x of degree 1.

:
(i1) 4y? — *;;;,1-‘-“5 15 a polynomial m v 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 1s taken up and the highest
sum so obtained 1s called the degree of polynomial.

Examples:
(1) 7 —5x°y*+ 3y + Ty + 9is a polynomial inx and y of degree 4.
(11) dxH3 — Sxyd+ 2t — 7 is a polynomial in x and y of degree 6.

POLYNOMIALS OF VARIOUS DEGREES

(1) Linear Polynomial: A polynomial of degree 1 1s called a
linear a lmear polynomual.

Examples:

(i) 2x + 7 isa linear polynomial in x.

(1) 2x+y+ 7isa linear polynomial inx and v.

(2) Quadratic Polynomial: A polynomial of degree 2 1s called a
quadratic polynomial.

Examples:

(i) x* + 2x + 3 is a quadratic polynomial in x.

(i1} ny + yz +zx 1s a quadratic polynomial in x, y and z.

(3) Cubic Polynomial: A polynomial of degree 3 1s called a
cubic polynomial.

Examples:

(i) 5x* = 3x7+ Tx + 7 is a cubic polynomial in x and y.

(11) 4 x2y + Txy2 + Tis a cubic polynomial inx and y.
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(4) Biquadratic Polynomial: A polynomial of degree 4 1s called
a biquadratic polynomial.

Examples:

(1) x* = 7x? + 15x% + Tx — 9 is a biquadratic polynomial in x.

(i) x2y2 + x)? + 4 — Bxy + 292 + 9 is a biquadratic polynomial in
x and y.

NUMBER OF TERMS IN A POLYNOMIAL

(1) Monomial: A polynomial containing one non-zero term 1s
calleda monomial.

Example:

Txy

5. 3x. T are all monomials,

(1) Binomial: A polynomial containing two non-zero terms is
called a binomial.

Example:

(7 + 5x). (x— 7). (5x%v + 3vz) are all binomaals.

(i11) Trinomial: A polynomial containing three nonzero terms
15 called a trinomial.

Example:

(8 + 5x+x2), 3x —5xy+ Tylare all trinomials.

CONSTANT POLYNOMIAL

A polynomial containing one term only, consisting of a
constant is called a constant polynomial,

Examples:

7 ;
i Y etc. are all constant polynomals,
Clearly, the degree of a non-zero constant polynomial is zero.

ZERO POLYNOMIAL

A polynomuial consisting ofongéterm, namely zero only, 1s called
a zero polynomial. The degree of a zero polynomial 1s not defined.

Zeros of APolynomial

Let p(x) be a polynomual. If p(a) = 0, then we say that a 1s a zero
of the polynomial p(x). Finding the zeros of a polynomial p(x)
means solving the equation p(x) =10,

DRED L [ 1T f(1) =3¢ — 107 + 6, find fi0).

Solution: fi1)=3"— 10t +6
= A0)=3x02-10x0+6=6

eI 2 [ p(x) = 2x? - Sx +4, find p(2)

Solution: p(x)=2x?—5x+4
= p(2)=2%x2°-5%2+4)=8-10+4=2

el L 5 Find a zero of polynomial p(x)=x-7

Solution: p{x)=x-7
Now, lxj=0=x-T=0=x=7
.. 71sa zero of polynomial p(x)

ADDITION AND DIFFERENCE OF TWO
POLYNOMIALS

Addition of two polynomials is determined by arranging terms
of same degrees with signs and adding the co-efficients. The
operation of subtraction 1s similar to the operation of addition.
Only difference 1s that the signs of the polynomial to be subtracted
are changed and then operation of addition is performed.

Example: [f p(x)

=x' -5+ Ir+9and g(x) =2x* 32" + 5x—4

Then, p(x) + g(x)

=(x*—5+3x+ D+ (2x* -3+ 5x—4)

= (x* +2¢") + (52 = 3x%) + Bx + 5x) +(9—-4)

=3x4 — By + Bx +5

For the sake of convenmience, the above operation can be
written in the following form:

p{x} =x*— 5x7 + 3x+ 9

q(_‘f} = 25"~ 3- b5 4

s )+ g(x) =3 =B £ 8x+5

and. p(x)—g(x)

= (L5563 30H0) — (24— 3x3 + 5x—4)

= (x¥ =533 3x + 9)+ (—2x4+ 3x3—5x+ 4)
=(x' =2 + (53 + 33+ (3x—5x) +(9+4)
e Y Ix+13

For the sake of convenience,

— plx) = _1'4 - 5_1’3 + 3x + 9
gix} = 2x = 3 + 5 - 4

= - + — +

Soplx)—g(x)=—x%=2x —2x + 13
MULTIPLICATION OF TWO POLYNOMIALS

To determine the product of two polynomials, distributive law
of multiplication is used first and then grouping is made of terms
of same degrees for addition and subtraction.

¥ — 65 + x + 1
X — 3xr + 2
¥ — 6 + ¥ + X
— 3 4+ 18 — 3 — 3

-2y =125+ 2+ 2

r—9x +21x — 14" —x +2

2 Remember

o

¥ (=) % (x)=+x2
(+x) % (%)= —x°
(x) = {x) =2 etc.
Or, () x () =+
(=) % (+)=—
() x () =-
(+) % (+) =+
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DIVISION OF POLYNOMIAL BY ANOTHER
POLYNOMIAL

Let p(x) and g(x) be two polynomials and g(x) # 0. If we find
two polynomials g(x) and r(x) such that
plx) = glx) glx)+nx)
1.e. Dividend = Divisor * Quotient + Remainder
Where degree of rix) < degree of g(x) , then we say that on
dividing p(x) by g(x), the quotient 1s g(x) and remainder 15 r(x).
[fremainder #(x)= zero, we say that g(x) is a factor of p(x) .
Let’s take a few examples to illustrate the method of division
of a polynomial by a polynomial of lesser degree.
eI /: Divide p(x)=x" +3x? - 12x +4 by g(x) =x - 2.
Solution:

g~ T Npe= 2
X — 2 ¥ 4+ 3 - 12x + 4
¥ —
5 — 12x + 4
5¢ — 10x
- +
— 2x + 4
3 Iy
()
NOTE :

It 1s to be noted that the degree of g(x) 1s less than that of
p(x) and polynomial ofhigher degree 1s always divaded by a
polynomial of lower degree. The operation ofdivision ends
when the remainder 1s either zero or the degree of remainder is
less than that of divisor,

In the above example, the quotient is'x* + 5x — 2 and
remainder is zero. As the remamder 15 zero, (x—2) 1s a factor of
X+ 3t —12x+ 4.

Example 3: Divide p(x) =x" - 1422 + 37x - 60 by g(x)=x-2.

Solurion:

= 125+ 13
x — 2| ¥ — 14 + 37x — 60
P o— 2%
o -+
—12x + 37x — 60
12 + 24x
4 ez
13x: = Bl)
13x — 26
— 34

Here. quotient = x2 — 12x +13 and remainder =— 34 Since
remainder # 0, then (x —2) isnota factor of x* — 14x* + 37x —60.

Remainder Theorem

Let fix) be a polynomial of degree n = 1, and let a be any
real number. When f{x) 1s divided by (x —a). then the remainder

1sfla).

NOTE :

(i) Ifapolynomial p(x)is divided by (x + @), the remainder 1s
the value of p(x) at x =— a 1.&. p(—a)

[x+ta=0=>x=—a]

(1) 1fapolynonuial p(x) is divided by (ax — b). theremainder

: h b
1s the value of p(x)at x=—1e. 2P| —|.
a

o

: b
| ax—b=0= x= E]

(in) Ifapolynomial p(x) isdividied by (ax + b), then remainder

o : b b
15 the value of p(x) at x= =i Le. F{—;]
a

i
[cax+b=D= x= ——}j
a
(iw) IFapelynomial p(x)is divided by b — ax, the remainder 1s

h

b
the valueof p(x) at x=—1e, P (_]
il I

[ h—ax=0=> -T=:_j

6: Letp(x)=x* — 3x? + 2x+ 5. Find remainder when
p(x) is divided by (x—1).
Solution:

¥ + 3 _2%

| T =
X ¥ +0 —3x + 2x + 5
' 1
T — X
Ceal 1-
T — 3% +2x+5
3 .
fr = ¥
== 4
2 + 2x+ 5
— 2x + 2x
5

Here, remainder =5

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

p(l)=1-3x1+2x]1+5=5

Thus, remainder obtained on dividing p(x) by (x —1) is same
asp(l)

FACTOR THEOREM

Let pix) be a polynomial of degree greater than or equal to 1
and a be a real number such that p(a) =0, then (x —a)is a
factor of p(x).
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Conversely, if (x — a) is a factor of p(x). then p(a)= 0
p(x) when divided by (x —a) gives the remainder equal to
pla).

NOTE :
() (x+a)is afactor of a polynomial (ifand only 1f) p(—a)=0

™

(i) (ax —b)1s afactor ofa polynomial if F[EJ =0

™

(1) (ax + b) s a factor ofa polynomial p(x) if P (_ ;J =0

(1v) (x —a) (x — b)are factors of a polynomial p(x) if p(a)=0
and p(b)=0

FACTORISATION

Toexpress a given polynomial as the product of polynomials,
each of degree less than that of the given polynomial such that
no such a factor has a factor of lower degree, 1s called
factorisation.

Examples:

) x*—16=(x—4)(x +4)

() x*—3x+2=(x-2)(x-1)

Formulae for Factorisation

(i) (x+ ¥y =x7+ y7 4+ 2xy

(i1) (x =y =%+ y* - 2xy

(i) (x + y+ 2 =x2 +yT+ 27+ 2xy + 2yz + 22X
(V) (x+yP =% +y7 + 3xy (x+ )
(VI{x—y)'=x>—y* —3xy (x —y)

(vi) X3+ x5+ vy = (X2 xy + ¥y (2 - X v
Thus, for factorisation, we have

(i) - y> =(x~y) (x +¥)

(if) X* +y° = (x +y) (x* — xy4§7)

(i) x* =y = (x = y) (xT + xy + y7)

Methods of Factorisation

Method-1: When each term of an expression has a common
factor, we divide each term by this factor and take it out as a
multiple as shown below:

Example: x(x—y)’ +3x2y (x =y)

=x(x—y) [(x - y)*+ 3xy]

=X(X - y) [(x* - y* - 2xy + 3xy]

=x(x-y) (x2+y? +xy)

Method 2: Sometimes in a given expression it is not possible
to take out a common factor directly. However the terms of the
expression are grouped in such a manner that we may have a
common factor. This can now be factorised as discussed above.

Example: Factorise: 6ab —b? + 12ac - 2bc

Solution: 6ab — b* + 12ac - 2he

=(bab + 12ac) - (b*+ 2bc)

=6a(b+2c)-b(b+2)

={(b+2c)(ba-Db)

Method 3: Factorisation of Quadratic Trinomials

Case I: Polynomial of the form x~ 4 bx + ¢. We find inte gers
pand g such thatp + g = b and pg = ¢. Then,

2+bx+e=x+(p+ghx+pq

=x2 + pxtgxt+tpg=x{x+p)+gix+p

=xtgq)x+p)

Case 11: Polynomial of the form ax? + bx +c.

In this case, we find integers p and ¢ such that p +¢g = b and

pg = ac.
Then, ax” +bx+ c=ax’ + (p+ q)x + e
a

=a’xZ+apx+agx +pg=ax(ax +p)+q(ax+p)
=(ax+p(ax+q)
e 7 Factorise: x4+ 9x+18

Solution: We try to split 9 into two parts whose sum 15 9 and
product 1s 15,

Clearly.6+3=9and 6 x 3= 18

LXP49x+ 18=x7+ 6x+3x.+ I8
=X(X+0)+3(x+60)=(x+3)(x+6)

RS 8: Factorise: x° + 5x— 24
Solution: We try to split 5 into two parts whose sum 15 5 and
product is — 24,
Clearly. 8 +(=3)=5and 8 x (-3)=-24
SLoXEASK - 24=x"-3x+8x-24
(x* =3x) +(8Bx - 24)
=X(x=3)+8(x-3)=(x-3) (x+8)

9: Factorise : .J_‘Exz +11x+ ﬁ\E

Solution: Here, ...E X ﬁ‘J__ =18

So, we try to split 11 into two parts whose sum 1s 11 and
product is 18.

Clearly, 9+2=11andY9 x 2=18

ﬁ:{z +11x+ 6—\E= -\EIE +O9x+ Ex—rﬁﬁ
= \Bx(x+33)+ 2(x+343)

= (x+33)\3x+2)

Method 4: Factorisation of x* + y* + 2 - 3xyz
Theorem:
x> + },3 23 - Ixyz
=X +y+2) (X2 +y*+2° - xy - yz — 2X)
Theorem: If x + y + 2= 0 then prove that
X 4+ y°+2° =3xyz
RS I /0: Factorise: a® —8b3 +64¢3 + 24abc
Solution: a® - 8b* + 64¢* + 2dabe
=a’ +(-2b)* + (4¢c)* -3ax (-2b) (4c)
=x" 4y + 20 = 3xyz
Where,a=x.-2b=yanddc==2
=(X+y+2) (x> +y + 27 —xy-yz—2X)
=[a+ (-2b)+4c][a?+ (-2b)2 + (4 )2 — a(-2b) — (-2b) (4¢)
—af4c)]

Example °

= (a—2b+4c) (a’ +4b* + 16¢% + 2ab + 8be — dac)

IEEEESIT® 1 Factorise : (p— g)* + (q— 1)+ (r—p)?
Solution: If (p—q)=x.(g-r)=yandr-p=z,
then, x+y+z=p-q+q-r+r—-p=10
Sx+y 427 =3xyz=3(p-q)(g-1)(r—p)
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RN /2: [f p=2—a, find the value of, 2> + 6ap+p* -8

Solution:p=2-a=a+p+(-2)=0
—X+y+2=0
Where,a=x,p=yand-2=1z2

= X +y  +2° =3xyz

= a+pP+(-2P =3 xaxpx(-2)
= a’+ bap+p’-8=0

OTHER SOLVED EXAMPLES

3 |
1. Factorise: ¥ —(iH EJ.TH

l

3
Solution: X~ —[H +;}I+ I

= _1’2 —a_r—£+ l=x(x—a) —I—[_r—a]

() [y

s

2. Factorise: x> —x
Solution: x° - x
=n(xt = == 1] =xx*+ 1} (x2=1)
=x(x2-1D)(x+D(x-1)

3.  Factorise: x> —y” -2y —1
Solution: x* -y -2y — |
=x3—(y24+2y+ 1)
=x"—(y+1)’
= (X4+y+1)x-y+1)

» 2x(a*-1)

4. Factorise: 4x~ — |

il

2 r’aﬂ'z —1 !
Solution: 4 _EIL | >

a
o 2x . 1
=4x" —2xa+—-18@%(2x—a)+—(2x—a)
i a
|
— [2_1:—{}](2.'-‘[.""_]
a

5. Factorise: (2a+ 3b)* - 14 (2a+3b) (3a—-b)(3a-b)
—-32 (3a-b)?

Solution: Let (Za+ 3b) =xand (3a-b)=y
. Expression = x* — 14xy — 32y?
=x2 - 16xy + 2xy — 32y
=x(x—16y)+ 2y (x- 16¥)
=(x— 16y) (x + 2y)
=[(2a+3b)-16(3a-b)] [2a+3b)+ 2(3a-b)]
=(19b—46a) (Ba+b)

6. Factorise: (2x—3y)?—10x + 15y -6
Solution: (2x -3y )~ 5(2x-3y) -6
Let{(Z2x—-3y)=a

10.

=a%-5a-6

=at~-6a+a -6

=ala-6)+1(a-06)

=(2x -3y = 6) (2x = 3y + 1) (Putting the value of a)
Factorise: 7(a+b)2+48 (a+b)ab-T7a’b?
Solution: 7 (a+b)*+ 48 (a+b)ab -7 a’b?
Let(a+b)=x

.. Expression=7x- + 48 xab — 7a’b?

= Tx2+ 49xab — xab - Ta’b’

=Tx(x + Tab) —ab(x + Tab)

=(x+ 7ab) (x - Tab)

(Putting the value of x,
={a+b+Tab)[7(a+b)-ab]
={a+b+7ab)[7a+ 7b —ab]

4 4 WY
AR T Tl
Factorise: {%+E}j —Eli——'g—J

AW (2 9N 4
a b a- b a b
Solutien: ("T"".'."] _‘?'L_f: R *{_—_] &
v h* g h

b
(a a’.:-};I {r} J’J]E(a .*':rJ2 (a FJ}4 B
gl —4+—| =2l —4—| | =——| 4| ———| =€
b a b a h « h a
b a Whiaidiaoki e

.
_(i_*’if _ 2
b a

(Putting the value of X, y)

2
_{HI_ ,I}I_EI — (£+ EJ
= ) b a

=(@d2-c2=4+c)(4-c)

Factorise: 512 xy!! 4+ xyl?

Solution: 512 xy!'" 4 xy!V

=xy [512y7 4+ x"]=xy [8%y” + x| =xy [(By?)*+ (x*)]
=Xy (8y7 + x7) (64y" — By x? +x5)

=xy [(2y) + x7] (64y0 - 8y*x> + x9)

=Xy (2y +x) (4y? = 2xy + x7) (64y0 - 8xFy + x)
Factorise: 8x* + 27y — 6x — 9y

Solution: 8x' 4 27y —6x — Oy

=(2xF + (3yY -3 (2x+3y)

=(2x +3y) [(2%)2 = 2x x 3y + (3y)2] -3 (2x +3y)
=(2x+ 3y) (4x* = 6xy +9y?) =3 (2x + 3y)

=(2x +3y) (4x7 —6xy+ %y~ - 3)
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=

10,

11,

When the polynomial filx) =x*+2x* - 3% +x - 1 is
divided by (x — 2) what will be the remainder?

(a) 21 (b) 22

ic)y 23 (d)y 29

When f(x) = x’ — 3x? + 4x + 50 is divided by (x + 3), the
remainderis

(a) 16 (b)y - 16

(c) 15 (dy - 15

When polynomial f(x) = 43 = 12x2 + 14x =3 is divided
by 2x — 1, the remainder 15 ;

I 1
(a) 3 (b) 3

3 2
(c) Bl (d) 7

If polynomials 2x° +ax? + 3x =5Sand x* + x2 - 2x +a
are divided by (x — 2), the same remainders are obtained.
Find the value of a.

@ -3 (b) 3

) -4 (d) -9

If the polynomials f(x) x* = 2x* + 3x” — ax + b is divided
by (x = 1) and (x + 1), the remainders are respectively 5
and 19. The values of a and b are:

@) a=8b=7 (b) a=5.b=8

&y a=8.b=3 (d) a=6.b=8

The factor of polynomial f(x) =x*+ x" = 17x + 15 is

(@) x-3 (b) x=35

c) x+3 (d)'¥x+ 1

For what value of'a, (x —a}is a factorof f(x)=x7-a’x* +
2Xx +a~ 37

(a) -1 (by 1

) =2 (d 2

For what value of a, (x + a) 15 a factor of polynomial f(x) =
X +ax?-2x+a+ 67

(a) 2 (by 3

€) -2 (d) -3

For what value of k. (2x% + 3x° + 2kx2 + 3x + 6) is
exactly divisible by (x + 2)?

(a) 1 (by 2

) -2 (dy -1

For what value of aand b, (x* - 10x? 4+ ax + b) is exactly
divisible by (x = 1) and (x - 2)?

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

() a=21,b=-14 (d a=-21,b=15

Ifa® +b? +¢2=2a—2b— 2. then the value of 3a— 2b + c is
(a) 0O (b) 3
(¢) 5 (d)y 2

EXERCISE

12,

13.

14,

15:

16.

17.

18.

19,

1
[fa+b+c=3,a’+b>+ef=6and ;+E+E =1, wherea,

b. ¢ are all non-zero. then 'abe’ 1s equal to

2 3
@ 3 (b) >
I ' 1
© 5 @ 3
2 2 I 3.
[fac—4a—1=0,a=0,then thevalucofa-+3a+ —— —1s
5 d
(a) 24 (b) 26
(¢c) 28 (d) 30

|
[fx=2% .3ythen x* + —5 isequalto
X

(a)y 10 (b) 12

) 12 (d) 14

If a =4.965, b= 2343 and ¢ = 2.622, then the value of
a’ — b — ¢ — 3abe is

(a) —2 (b) —I
(€ 0 (d) 993
2 2 2
X“+y " +z°
[fx +y+ z=0, then the value of 3 s
X" —yz
(a) -l (by 0O
(c) 1 (d) 2
Ifa= .JE+J§ b= JE_JE then 2a% — Sab+ 2b%* =
(a) 38 (b) 39
(c) 40 (d) 41
s
ST
1en 27 p ~T1e EP 4P15:E{I|LIE1 0
4 5
(a) 57 (b) 77
] 10
(© 57 (d) 77
If x= B , then the value of — Ak o = 1s equal to:
a+b x—2a x-2b
(a) 0 (b) 1
(c) 2 (d) None of these
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24,

28
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X y z

-

(2x+y+z) (X+2y+2) (K+y+27)

then find ‘a” if x+y+2#0

| ]
(a) — (b) —
3 4
(© L d 1L
8 A
Ifa+ b+ c=0, then find the value of
a‘? I::u:E 4:::E
5 +—g +— .
a-—bc b —ca ¢ —ab
(a) 0 (b) 1
(c) 6 (d) None of these
Ifa*=bh+c.b*=c+a,ct=a+ b, thenthe value of
| | |
+ +
l+a b+1 l+c
(a) abc (b} a* h*c?
(c) 1 (d) 0
& + 5 + £ =1. then find the value of
- 1-& l—c

1 1 |
+ +
l1—a 1=b lI—¢
(a) | (by 2
(¢) 3 (d)y 4
Ifx=b+c¢—2a,y=c+a—2b,z=a+b- 2¢, then the value
of x* +y? —z* + 2xy s

(@) 0 by ‘atbte
(¢) a—b+c (d) a+b-c
2 WP
1.5x=0.04y, then value of ~s2— "~ is
¥+ 2xy+x
730 -
B W
© 770 @ 77
If x* +y> —4x +d4y+ 8 =0, then the valueof x — y is
(a) 4 (b) -4
(cy 0 (d) 8
When x° + 1 is divided by (x — 2), the remainder is:
(a) 15 (b) 17
(c) 3l (dy 33
X z
Ifx + y=2z then the value of T 18
X—Z Y=z
(a) 1 (b) 3
(¢) ) (d) 2

3.

32,

A

35.

3.

. P q !

= = =t}
“h—:.. == a_h,tht:np+q r="1
(a) 0 (by 1
(c) —1 (d) -2

Ifa + b+ ¢=2s then find the value of
(s—a)y +(s—bYP +3(s—a)(s—bcis

(a) ¢ (b) ¢

() ¢ (dy 2¢?

R B e 20 fudevanagp dte 2D . hve
i o+ a i

@) 0 (b) 1

(c) —1 (d) 2

[fa+ b+ =8, then the value of
(@a—4P +(b-3P +(c—-1V=3(@a~H(h-3)(c—1)is

(a) 2 (b) 4
(c) 1 (dy 0
If x4+ E‘ =119 amd x > 1. then the value of x> — —5 18
: x
(a) >4 (b) 18
(c) 72 (d) 36
If §g+i= 5. then the value of 9a” + : 15
3a 2542
51 )
(a) 5 (b) 5
y 5 B
(c) 5 (d) 5

If a+b+c=0.thevalueof

[az +e’:rz +cz] :

be ca ab|®

(a) 2 (b) 3

(c) 4 (d) 5

(y—z) +(z—x)* +(x—y) isequal to

(@) Iy-z)(z+x)y—-x) (b)) x-y)y+z)(x—-2)
(€©) 3(y—2)(z—x)(x=y) (d (y—2)(z—x)(x~-Yy)

If _‘.I{_+]—= 5 . then the value of g —13~ 15
X X
(a) 125 (b) 110
(c) 45 (d) 75
i s 4, find the value of +° + B
' s
3 b) 8—
(a) (b) 5
Y16 d Il‘:}i
(© @ 165
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Basic Operations & Factorization

2 2
39. Ifx=3+2./2 .thenthe v&liuaﬂf{-@r__— : } 18 48.  1.5x=10.04y, then value of — B — 18
-J; Y +2xp+x
) | (b 2 730 13
(© 242 @ 33 @ = 0 =
40, Ifa+b?+c?=2a—2b—2, then the value of 3a—2b + ¢ is
@ 0 (b) 3 73 74
(c) 5 (d) 2 © 370 @ 7
- g, L Ll 5 d 49. Ifx?+y" —dx +dy+ 8 =0, then the valueof x — yis
41, Ifa+b+c¢c=3,a+b " +¢c"=6and —+—+— =1, wherea,
a b ¢ (a) 4 (b) —4
b, ¢ are all non-zero. then 'abe’ 1s equal to (c) 0 (d)y 8
o) 3 50. When x° + 1 is divided by (x — 2). the remainder is:
(@ 3 (b) 3 (@) 15 (b) 17
'1" (¢) 31 (33
l
6y == (d) = X z
2 3 51. Ifx+y=2zthen the valueof + — 1S
2 3
42. Ifx= i , then the value of = . PG is equal to: (a) 1 (by 3
a+b x—2a x-2b
|
(a) 0 (b) 1 ‘ © o (d 2
(c) 2 (d) None of these 2
B, B . ¥ & g sl B = henptqir=?
(2x+y+2z) (x+2y+2) (x+y+2z) b-¢ ¢-a a-b
- @ 0 () 1
then find *‘a’ if x+y+2+0 © —1 d) -2
I 1 53. Ifa+b+c¢=2sthen find the value of
@ 5 L (s—aP +(s—b)P+3(s—a)(s—b)is
) (a) ¢ (b) ¢?
(© L @ L (©) ¢ (d) 28
] 2
. = .a+b  2h b+e
4. Ifa+ b+ c=0, then find the value of ¥ JEAhhEEEN MstheeRr ==
. 2 2 .
1.:1 N 1I:| L ¢ : (a) 0 (b) 1
a—bc b?-ca’ ¢”—ab (c) —1 (d) 2
(@} 0 (b) 1 55, IWfa+ b+ =8, then the value of
(¢} 6 (d) None of these (@a—4y +(b-3P +(c-1y-3(@-4 (h-3)(c-1)is
45, Wfa*=b+ec, b=c+a.ct=a+ b, thenthevalueof (a) 2 (b) 4
| : : (© 1 d) 0
]+a+b+]+l+r; 56. If g+p+e=0,thevalueof
F 1 bt
E r;'bc E 32&,—:— 2 . 12 +¢2 |
; be ca ab )™
46. E S oy . then find the value of
F—ig l=ib  1=8 (a) 2 (b)y 3
o (©) 4 @ 5
I T 57. Ifa=331.b=336andc=-667. thenthe value ofa® +b* +
A ¢’ — 3abe is
(a) | (b) 2 (a) |1 (b) 6
(¢) 3 (d) 4 (¢) 3 (d) 0

== o I = == 2 ) — —
4'?'. If':.:_ l} -+ ‘_d_._‘ }:’ il | _,_I::I'=I 5 fq - I]' _ZL!, thE:ﬂ thE VHIUE 53 [}"—J‘:}E + l"z _:{}3 = [:{ = }r}g ir_} E-:_qua] '.'D

of x> +y* —z2 + 2xyis
@ 0 i e bie @ 3y-2E+0)(y-x  (b) x-y)(y+2(x-2)
o b @l 2+ be © 3y-DE-0&-y) (@ G-2E-x)(x-y)
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61.

67

Basic Operations & Factorization

Ifx + X =4, find the value of X +i1;‘
x &
|
(a) 8 (b) 83
y 16 d }ﬁl
(c) (d) 7

|
Ifx=3+ 242 . then the valuﬂﬂl{wﬁg——] 15

Jx
(a) 1 (b) 2
(¢} 242 (d) 33
1 . -
If x——=—, then what 15 9x~ + — 1is equal to?
x 3 v2
(a) 18 (b) 19
(c) 20 (d) 21

fa+bh+c=6anda + b + = 26, then what 15
ab + bc + ca equal to?

(a) 0 (b) 2

(c) 4 (d) 5

[fx+ y+z=0, then what is i 1l
X+ y+z=4 then what 18 (+7) +2) (z+2) equa
to (where, x # —y, v # —z, z # —x)?

(a) -1 (b) 1

(€) xy+ yz + zx (d) None of these

If X’ + 5x° + 10k leaves remainder —2x wheirdivided by
P+ 2, then what 1s the value of &?

(a) —2 (b) =l

(c) 1 (d) 2

T

I : .3 .
If x+—=a. thenwhatasthe value of x” +x" + —3+—}._,-:I

X X x
@) a + a (b) @ + & — 5a

(c) PO . R (d) a + & —dg—2
What 1s the value of

(2.247) + (1.730)° + (1.023)° —3x2.247
% 1.730 x 1.023

(2.247)% +(1.730)% +(1.023)% — 2.247 x1.730
/ ~1.730x1.023 — 2.247 x1.023

(a) 1730 (b) 4

© 5 (d) 5247

[£0.764 y = 1.236 x, then what is the value of [ i :] :
y

(a) 0764 (b) 0236

) 2 (d) 0472

71.

4.

{5

76.

The factor(s) of S5px — 10gy + 2rpx = 4dgry 1s/are
(a) Only (5 + 2r)

(b) Only (px — 2gv)

(c) Both (5 + 2r) and (px — 2qv)

(d) Neither (5 + 2r) nor (px — 2qy)

What 1s the value of

125x T25x725+371x371x371
725%725—725%371+371x371

(a) 9610 (b) 1960

(c) 1096 (d) 1016

Consider the following statements :

L x + 3is the factor of x° + 2¢> + 3x + &,

. x—2 is the factor of x* + 2x* + 3x + &.

Which of the statements given above is/are correct?
(a) Only I (b) Onmly II

(c) Both I and I (d) Neither I nor II

(" + il - MR (x— y)

What 1s 47 3 equal to?
ey S’

(@) 1 (b) 2

(c) 4 (d) -2

The quantity which must be added to (1 — x) (1 + :{E] to
obtain %7 is

{a) 2¢ + 3t +x + 1 (b) 26 +x° +x— |
e) 2 — ¥ + 1—1 (d) =* +x—1

x(0F — 2 + v(zF — X)) + z(x* — 1) is divisible by

(a) Only (v — z)

(b) Only (z —x)

(c) Both (v — z) and (z — x)

(d) Neither (y — z) nor (z — x)

What should be added to be x{(x + a) (x + 2a) (x + 3a),
s0 that the sum be a perfect square?

(a) 9a’ (b) 4a

() a’ (d) None of these

If3x* — 2¢" + 3x% — 2x + 3 is divided by (3x + 2), then the
remainder is

: y 18

(a) (b) 27
181 3

(c) T (d) 1

If [_:lr2 +.:2—] = -141 then what 1s [_1’3 _LE} equal to?

s
T 6
(a) 16 (D) 2
95
(c) Y (d) None of these

What is the remainder when x> — 5x” + 125 is divided by
i s
(a) 0
(c) -3125

(b) 125
(d) 3125
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o

8.

79,

al),

sl

83.

Consider the following statements :

L (a—bh—¢)i1sone of the factors of 3abe + B+ —da.
2 (b+c—1) 15 one of the factors of 3bc + B
Which of the above statements is / are correct?

(a) Only 1 (b) Only 2

(c) Both 1 and 2 (d) Nether 1 nor 2

The expression

g — x'pt + dxpt —4x°g” + 3xg” — 3xpt is divisible by
(a) (x—1) only

(b) (x — 3) only

(¢} both (x — 1) and (x-3)

(d) neither (x — 1) nor (x — 3)

If E_I_E: m and E_l_E: n, then what 1s el equal to?

x ¥ X ¥ ]
np+ mqg np+ mqg
(a) (b) (CDS)
mp + ng mp — ng
np—m e —m
(0 =™ @ =—=
mp — ng mp + ng

Ifa?—by—cz=0,ax—b* +cz=0and ax + by —c? =0, then

X Vv Z

the value of +——+ will be (CDS)
a+x b+y c+z
(a) at+b+c (by 3
(c) | (d)y 0
If(s—a)+ (s— )+ (5s—c)=s. then the value of
[5—.::]2 +(.';—!:r}‘?+[5—c}+53~ il b (CDS)
2 2 2 '
a +h"+c”
(@) 3 (by 1
(¢) O (d) 1

If the polynomial x® + px® + gx¥ —a* —x= 3 is divisible by

(x* — 1), then the value {}fﬁz'_+ - 18 (CDS)
(a) |1 (by 9
© 10 () 13

85.

87.

83

90.

Let pand g be non-zero integers. Consider the polynomial
A(x)=x2 + px+g

Itis given that (x— m) and (x— km) are ammple factora of A(x).

where m is a non-zero integer and k1s a positive mteger, k >

2. Which one of the following is correct? (CDS)

(@) (k+1Yp*=kq (b) (k+ 1)2g=kp?

(¢) Kgq=(k+1)p’ (d) Kp*=(k+1)q

Let m be a non-zero integer and n be a positive nteger. Let

R be the remainder obtained on dividing the polynomial x

+ 2 by (x — m). Then (CDS)

(a) R1isanonzeroeven integer

(b)y Risodd,1fmisodd

(¢} R+ ¢ for some mteger s, if' n1s even

(d) R=¢ for someinteger t,if 3 divides n

[fa® =117 + b3 and @ = 3 + b, then the value of a + b is

(given that ¢ > 0 and b= 0) (CDS)
() 7 (b), 9

(c) 11 (d) 13

For what valué of kis (£ + 1) a factor of x> + kx? —x + 27
(a) 4 (b) 3 (CDS)
(¢) 1 (dy -2

Which (_;ﬂ‘_l;l'lﬂpﬂi.ﬂt':-}ﬁ P(5.— 1), O3, -2)and R(1, 1) lie in the

.m]pti_ﬂuﬁf the systemof inequationsx + y <4 and x—y > 27

(a) Qand R only (b) Pand R only (CDS)
(¢) Pand Qonly (d) PQand R
“"Which one of the following 1s correct”? (CDS)

(@) (x+2)is afactor of x? —6x" + 12x7 —24x + 32
(b) (x+2)is afactor of x* +6x? — 12x7 +24x 32
(¢) (x—2)isafactor of x*—6x° + 12x2 — 24x +32
(d) (x—2)isafactor of x*+6x — 12x2+ 24x 32
Let x and y be positive integers such that x = vy, The
expressions 3x + 2y and 2x + 3y when divided by 5 leave
remainders 2 and 3 respectively. What 1s the remainder when

(x —v) 1s divided by 57 (CDS)
(a) 4 (b) 2
(¢} 1 (d) 0
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I

6,

(a)

(b)

(c)

(a)

(b)

(a)

(b)

HINTS & SOLUTIONS

Here, x-2=0=x=2
By Remamder Theorem, when polynomial Ax) 1s divided
by (x —2). the remainder is f{2).
Sf)=2%42x2-3x2242-1

[ Remember: x has beenreplaced by 2]
=16+16-12+2-1=121
. Remainder =21
Divisor=x+3
Lxd+i=U=x=-3
By Remainder Theorem,
Remainder = f{-3) = [(-3)" - 3(=3)? + 4(-3) + 50]
=(-27-27-124+50)=-16

Here. 2x - 1=0=x=

ko | —

By Remainder Theorem,
Remainder

()=o) el o)
[}

flx)=2x"+ax?+3x-5

alx) =x +x2—-Zx+a
By Remainder Theorem,

fi)=2xB+ax2+3x2-5)=17+4a

Again, g(2)=(27+22 -2x24+a)=8% a
ST +4da=8+a

= 3a=-9

S g=-=23

Lf{x}=14—1t3+'31:3-mr+h

fiD=1-2+3=0+bh=2-a+bh [x-1=0=x=1]
f(=)=1+2+3+a+b=6+a+bh

[x+1=0=x=~1]
SL2—-a+b=5=b-a=3 v (1)
and, b+a+b=19=a+bh=13 .. (11)
By adding equations (i) and (ii),
Z2b=16=>b=8
From equation (ii),
a+b=13=a=13-8=5
By Factor Theorem,
Iff(a) =0, then (x— a) is a factor of f(x).
HH3)=3 432 -17Tx3+15
=27+9-51+15=0
c (% =3, 15 a factor of f(x).
Remember: {(5) = 0 {(=3)=0: [(=1)=0
(x —a), is a factor of polynomial
a4+ 2x+a-3
@) =0
~ad—a+2a+a-3=0
S Ja=3=a=1]

8.

10

.

12.

13.

(c)

(d)

(c)

(b)

(d)

Here, x+a=0=x= -a

o ft=)=0

= (—a) +a(-a)? -2(-a)+a+6=0
—3Ja=-6=a=-12

Here. x+2=0=x= -2
By Factor Theorem.,
fi—-2)=0

= 2(-2* +3(-2)3 + 2k(-22 + 3 (-2) + 6 =0
—32-24+8k-6+6=8k+8=0
— Bk==8=2k==1
f(x) =%2 - 10x2 + ax by
By Factor Theorem;,
f(ll)y=1-10+a+b=a+b-9
[x=-1=0=x=1]

s () =0=a%b=9 A1)
fi2)=8-40+2a+b=2a+b-32
- (=02 2a+b=132 .{11)

From equation (11) —equation (i).

a=23

From equation (1),

b=9-23=—14
a’ +b>+¢?=2a—2b-2
(a?—2a+1)+(b?+2b+ 1)+c? =0
(a—1P2+(b+1)? +c?=0
This equation 1s possible if
a—1=0,b+1=0andc=10

a=1,b=-1.¢=40
3Ja—2b+c=3x1-2x(-1)+0
=3+2=5

atb+c=3

Squaring both sides

a’+ b2 +c?+2 (ab+be+ac)=9
6+2(ab+bc+ca)=9

3

ab+be+ca= -

D

: I+1+1 :
Ve —+—+ — =
EIVI’IH b ¢

3
=>ab+betac=abc=—  [from(1)]

a®—4a—1=0
a* —da=1
ala—4)=1

d—— =4 A1)

13
Wehavea® +3a+ 35—
a d
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Basic Operations & Factorization A1T77
Applying componendo and dividendo, we get
x+2a Zb+a+b a+3b ()

| ]
(EIE —t——_}J +3(a ——]
a- d =
x—2a 2b—-a-b b-a

)
117 |
ol T 21
[a 1) +3(ﬂ El)+?. Also: x _ 2a
* b a+b

Applying componendo and dividendo, we get

14, (d) x=21.f3

:'{+2h_ Ea+a+h_3rﬂ+h

= ...(1n)

l | g_ﬁ x—2b 2a-a-b a—b
S el e - 2E Add (i) & (i),
" x+2a x+2b a+3b 3a+b
~ | 1A= - — +
x‘+-—1~=(x+—-) =) x—2a x—2b b-a a-b
X X
2(b—a)
2 - 3b—-3a—-b]=— =2
=(2+ 3+2—~ﬁ) -2 b—ﬂ[a+ & (b—a)
=16—-2=14 20. (b) Given,
15. (¢) a=4.965 =~ 5,b=2343 =~ 2
c=2.622 * | P .
a—-b=¢ 2x Pz NB2y+z x+y+2z
taking cube both sides :
S e — ‘X=a(@x+y+2),y=a(x+2y+z)and
a’—b*—c?—3abla—-b)=0 Wz =12 (x+y+2z)
a’ —b*—c?—3abc=0 < 'x+yt+z=a(dx+4y+4z)=da(x+y+2)
16. (d) x+y+z=0 !
yre=-x = 4da= lor a=—,
V2= \ :
— v+ z2=x2_2yz (1) 21. (d) Given,a+b+c=0
}:E+}r‘? +z¢ x° —Ej_-,fz+:-:2 _2[:-[3—3,1';«5'}"' — a° =(b+c¢)’
2 = 2 I R
X =¥z X —vyz o — VA
Y h 2 . Y& | ¥ . 2
=2 Now, consider — + +

a—be b —ca ¢ —ab

17. (b) 2a?—5ab+2b* = 2(a’ —2ab+b?)—ab
— 2 (a—b)? —ab

2 g

= 2(V6+ 56 +3/5) —(V6—+5)(v6 - 5) 1
= 2 x4x5- =39 _ ib+;:} - b ot
1 9 1 (b+¢) " —bec b~ +c(b+c) ¢ +b(b+c)

18. (¢} 27p° ————=p +=p 1

216 2 4 ~ (b+c)? L b ¢’
bt +be+biect 2%+t +be)

= +
1 ] 132 b2 +ct+be bi+ct+be c?+b+be
I 3 I:|E 4u.:E +be h2+u3+bc
=(3p__}
6 1 1 1

22 : - +
© l+a 1+b l4+c o)

(iven that,

ac=h+rc

(b+c)? b2 ¢’
= + +

3 3
a~ —bc I:r:j —¢ca ¢ —ab

2

19. (c) Given, x = Aab
a+b
X 2b
:;. —_—
2a a+b

a+a=a+b+e
ala+ )=a+b+c

a+b+c

a+ 1=
{
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] t

a+l a+b+ce

Similarly,

& b
b+l a+b+c

1 3 ¢
c+1 a+b+c

Put in eq. (1)

3. (d)

4. (a)
25. (b)
2.  {c)

i h c a+b+ce
- - = ——=]

a+b+c a+b+c a+b+c a+b+c
CGiven that,

a b c

+ + =]
1= =h I=¢

i +1+-——*ﬁ +1+-—F +1=4
l—a 1—b l—¢

| 1 1
4 +
=& 1=h I=¢

=4

SRS
=%+ ¥y + 2xy — 2
={x+y)-zr=(x+ty+D{x+y-2)
={b+c-2a+c+a-2b+tat+b-2¢) (x+y 42
=10

x 004 4 2

y L5 150 75

75
.

¥
=

2
==

Now.,

1 noy
S +.f

(y—xly+x)

Ty
£
¥—x x
=~ y+x —"+]
X
2 5
2 L
E+E T7
2,

¥ +y —dx-dy+8=0
= }{2—4x+4+}-'3—4}r+4={}
=  (x-2r+({¥y-2*=0
== x=2mdy=2
x-y=2-2=0

27,  (d)
28, {a)
29, (a)
30, {c)
31. Wa)
2. (d)
33, (d)

Let fix) = x> +1
Since (x — 2} is the factor of (x° +1 ), hence from Remainder

Theorem, we have, (2)=(2)° +1=33

Hence, the remamder = 33

x+ty=2z mx=2z-y

Sublract *z" from both sides = x —z=2z-y-z=2-y

X L
1y

CX—Z ¥y—Z

Po= 8 .

b-¢ c-a a-b Ry

p= k(b —c¢), g =ki{c ~a).r= k{a —b)
Expression =p +q £r

=k(b-c)+kfe— a)tk (a—b)

= kib#£¢™c-a+ta- b)

= K¥0=0
a+ haig= s
c=28800h=(s—a)+ (s—b)
1ﬁ-g¥+'{.-.-h}3+3{5-a} (s — bl
=(8=a)y +{(s—by+3(s-a)(s-—b)[(s—a)+ (s -b)]
(Put the value of ¢)
“Hz—aA+{s-bB =(2s—a-by
(a+h+c¢c—a—b)y =¢ (Put the value of 25)
ath+te=0
Le.a=—(bte)b=—(cta)c=—(ath)

a+b 26 b+c
+

Now, =
Fis c+a a

a+b  2H{c+a)] i b+c

~* —(a+h) cta —(h+¢)

—=—-1+2-1=0
We havex’® +y3 + 22 —3xpz=(x+y + 2)
(x2 *’J-‘E + -'32—.1:_1? —yz-zx)
Hetex=a—4,y=b-3,z=¢-1
So, given expression is (x + y +z)

(:4:3 + },1 + 2 — Xy —yz— zx)
=(a—4+b-3+c—1)(x2+2+2 —xy—yz—zx)
=(a+b+c—8)(x +‘},? +32—-1’,F—}-‘E—zx}
=(8—8) (2 +y? + 22 —xy—yz—zx)

=0
i I
X+ g =119

J{d

2 2

5 1 1

= |X T—| -2=119 = | X +—| =121
X" X°
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Basic Operations & Factorization

Cubing both sides,

3, & 3, 4
i~ X +—==(2) +F$3+g$3+%:}3%
[:{—-—} =27 X (2) Z 2
= 9. (b) x=3+2.5
| 1 1 £
:}13—_3—3(:{_;J=2T ¥~ 3% 3 =27 ¥=2+1+242
x x
1 =2+ +2.142
T =
= X" - o 27+ 9=136 g (NE-+HE
4. (d) Sa+;—=5 Vr=(2+)) (1)
o
1 1 A2-1 21
. 3 ) -~ 4 — :-JE—I
Multiply by 5 on both sides Jxr A2+1 21 2-1
: 1 .
5 3a 3 *
|
1 Jr-—=8
Sossl ; =
3H+5.:;r J; .
Squaring on both sides 4. (¢) a’#b*+c’=2a-2b-2
1 1 (a*=2a 1)+ (b2 +2b+ 1) +c2 =0
94> + ——+2x3ax—=9 (a= 125 (b+1)? +c2=0
23a” Sa This equation is possible if
I 6 39 a—1=0.b+1=0andc=0
= 9" +—— =9 =" a=1,b=—1,¢=0
25a" > 3 3a—2b+e=3x1-2x(-1)+0
35. (b) Ifatbte=0 =3+2=35
then a° + b* + ¢* = 3abc 4], (by a+b+c=3
Dividing both sides by abe Squaring ]Z:Dﬂl sides
s & @ a’+b%+¢?+2 (ab+be+ac)=9
- b L C  3abc 6+2(ab+be+ca)=9
abc abe abe  abe 3
ab+bc+ca= — A1)
at B 2 2
$—t—=3
be ac ab . ; R
36. (¢) Ha+b+c=0, v T
then, a° +b" +¢° =3 abc 3
Here, y—z+z gl§Fx -y=1 —ab+bc+ac=abe=—  [from(1)]
ty—z}3+ﬁz—x‘_|3+|:x—y}3 2
=3y-2(z—-x)(x—-y) 1 N Gi B 4ab
37. (b) Using(a+b)*=a3+b’+ 3aba +b) Rt e
(3] =2 e5fa3) i
X+—| =X +—3+3 X+— = =
x % x 2a a+b
Applying componendo and dividendo., we get
|
= (5]3=(3{3 +—3J+Iﬁ Xx+2a 2Zb+a+b a+3b .00
P x—2a 2b-a-b b-a
3 1 ¥ 2a
or x°+—=125-15=110 e 2o
X : 2b a+b
4 Applying componendo and dividendo, we get
8. ) x+_ =4 x+2b 2a+a+b 3a+b i)
Ptd=dxr=x?—dx+4=0=(xr=2F=0 x—2b 2a-a-b a-b
x=2
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Basic Operations & Factorization

Add (i) & (1),
x+2a x+2b a+3b 3a+b
+ = +
x—2a x-2b b—-a a-b
s b i o g SOFEE
b—a (b—a)
43. (b) Given,
X B ¥ B 7

= = =N
2%4+y+z2 x+2y+z x+y+lz

= x=a(2x+y+z),y=a(x+2y+z)and
z=a(x+y+2z)

= X+ty+tz=a(d+4dy+4z)=4da(x+y+z)
=i da= lor a :l.
44 (d) Gwven.at+b+ec=0

- A= (b+ f.:}E

2 2 o
. a b C
Now, consider — +— -
a“=bec b "—ca ¢ —ab
) 2
(b+c)? b 2
= -+ =y
HE—]}C b-—ca ¢~ —ab
)
[l:r++*.:]2 b- (ool
- +

T (b+c)P —be bE+clb+c) ¢ +bb4ey

o 7

(b+c)” b c

+ +u — -
j .
cZ4+b” +he

—n 2
b-+¢c“+bhe h2+1;:2+1:h_c;

_I::E+t:3+llzrr*;:+t::E +c? A 2{E§+c2+bc] B

bz +{:2 + be

b2 +¢? +be

I I 1
— —
l+a 146 l#e
Given that,
d=dte
a+a*=g+b+c
alatl)=atb+c

45. (¢

a+bh+c
a+l=——-
I,
| i

a+l a+b+rc

Similarly,

| b

h+1“ﬂ+h+c

| c

c+l a+h+c

2

47.

49,

50,

51.

Putin eq. (1)

cl h ¢ a+b+e
a+b+e a+b+c a+b+c

a+b+c

(d) Given that,

(a) x"+y — z°+ 2xy
= %2 +1-.rE + 2xy - #*
=(x+y) - £=(Xryvtd (x+y-2)
=(b+c-—2a% e+ a=2b+a+b-2c)(x+y-2)
=0

x 004 4 2

OIS ™ YTRT
) &l
2
3
Po—X
Now,
I]’E + 2xy o
() —xHy+x)
T ()’
£
y—X x
— y+x £+I
X
2
3 43
E+I &
2
(c) 2ty —dx—4y+8=0
=  x*—dxt+4+y —4dy+4=0

(x 2P+ (y-27=0
= x=2Zandy=2
X—y=2-2=40

U

(d) Let f(x)=x"+1
Since (x — 2) is the factor of (x° +1), hence from Remainder
f(2)=(2)Y +1=33

Hence, the remainder = 33
fa) x+ty=2z Sx=32z-y
Subtract *2’ from both sides > x -z=2z2-y-z2z=2-y

Theorem, we have,

X Z
+

¥Y¥—Z

T X—F
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Basic Operations & Factorization

52. (a)
53. (c)
5, (a)
55. (d)
56. (b)
57. (d)
58.  (c)
59. (b)

X £ X Z _ X- s
R E Eef e %R R
2. 4 &
b-c c—a a—b <&
p=kib-c), q=k{c—a)r=kia-b)

Expression=p +q +r
=kib-¢)+ ki{c—a)+ k{a-Db)
=kib-c+c-ata-b)
=kx0=10
atbtc=2s
c=25-a-b={(s-a)+{(s-Db)
L(s—ar +E—-by +3(-a)(s-bk
={s—af+E-b+3G-aEG-b[t-—a+{s-b)]
{Put the value of ¢)
=[s-a)+(-B'=(2s-a-by
{fa+b+c—a-by =c (Putthe value of 25)
atb+e=0
Le.a=—(b+c);

——[E"""H]._, —(ﬂ"":’]‘}

a+h 2b b+e
~ -

Now,
¢ c+a i,

b+c
—(b+c)

a+h
— —(a+bh)

——1+2-1=0
Wehavex® +y° +23 —3xnz=(x + y +2)
(x2+y2 + 22y — 2= zx)
Herex=a—-4.y=b-3,z=¢ -1
So, given expression is (x + y + z)

[1“2 + 1‘2 +22 — XysVz —zx)
=(aq—4+ .’J—3+::'— I]{:-.“+ y +22 iy 7x)
=(at+h+ec— 3}[_1’ +]’2 + ""‘—Jg; Yz zx)
= (8—8) (2 +y? + 22— xy'=yz—2%)
=
Ifa+btec=0
then a° + b° ¥ & =3abe
Dividing both sides by abe

2 Ac+a)] y

ct+a

a - b .':'3I _ dabe
c;fbc

abc :Ibr:' abec

be ac ab
Here,a+b+c=10
=331 +336-667=0

coat+bi+ et —3abe=0
Ifa+b+c=0,
then, a’ +b' +¢ =3 ahec

Here, y—-z+z-x+x-y=10
(v —z}3+{z—1)3+{x—}'}]
=3¥y-z){z-x)(x - ¥)
4

x+—=4
X

Prd=4x=x2-4x+4=0=(x-2)*=0
x=2

60,

61,

62.

63.

-T3+Iij—[2] +%=;,E+::}R+é:}8%
b) x=3+2./2

x=2+1+2.2

O by e N RO ]

x= (2 +1)?

Vx=(2+1) (1)

J- «J’JH i i \?—IIZE_I

Now, ——J]:—-J-H (-Ji—!} N2 +1-2+1

; ]
(b) Given, ¥=—=
X

Squaring both sides,

.9
Ox™ + —j—2K9=]

—

X

= 9+ —5 =19
X
(d) - [.-:.'+h+c] =&+ b+ + 2{ab + be + ca)
(ﬁ]‘—Zﬁ + 2(ab + be + ca)
= 2Hab + bec +ca)=10
= agb+ bc+ca=2>5
(a) Given.x+y+z=10

xX)yz

xyz B xyz

; =—]
(e y+z+x) (C2)(x)())

—XyZ

(c) b

x° +E)_r3 +5%2 + 10k

_1:3 + 2x

SxZ — 2x + 10k
sx2 410

2x-10+ 10k =Remamder

(iven. remainder = —2x
S —2x— 10+ 10k=-2x
= 10k=
= k=1
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Basic Operations & Factorization

0. (d) Statementl :

65. (c) Given that, x+ L= a When x = -3 then x° + 2x° + 3x + 8
' =(-3) +2(37 + 3(-3) + 8
Then, x° +_r2+~1—+i=[_r3+i]+[_r2+i} ~=kiz Y : 3 2
: TR i 2 Hence, (x — 3) 1s not the factor of x* + 2x~ + 3x + &
Statement 11 :
] 3 | 1 2 Sll'l'l.tidl]:'rf
=[I+¥] _3(-T+?]+(-‘:+;J —2 When x = 2, then x° + 2x* + 3x + 8
. S = (2) +2(2)* +3(2) + 8
=g —-3ata-2=a +a —3a-2 — 30+ 0

66. (c) We know that.
a+ b+ - 3abe
=(a+ b+ E}[HE'* b+ c* —ab- be — eca)

Hence, x — 2 15 also not the function of
2+ 27 +3x+ 8

2 3 3

X +y ) x—y)—(x—y

a>+b° + —3abe .y iy L SENERL AR
- {H+b-§-["_|= 3 ...{I] ru_]:'l__;lz
3 ah, O Xy —x)
a - +b"+c"—ab—-bc—ca
Given that, 0 X+ _1;_112 —x? y "J?-J A, yi = 31:3‘1: - 3_1:,1=2 )
3 3 3 XP-xy°
(2.247) + (1.730)" +(1.023)" — 3 x 2.247
) x1.730x1.023 X +_1:_'_|J.E —_1:2{}:'—”1}3 —x +.v3 4.—3_1:?1.3—3;'1:.1?E

(2.247)* + (1.730)" +(1.023)" —(2.247x 1.730) Cy—xp

(1.730 % 1.023) — (2.247 x 1.023) w2ty -20°  2(xPy-x?)

=2
= (2.247 + 1730+ 1.023) [from Eq. (i)] Ly-nt y-xt
A= R VW) -0 +D=1-x+x>—x°
67. () Given, 0.764 y=1.236x 2¢ —x +x—lisadded to | —x + x> —x” to obtain
3
| o» 1236 . £ 2 s o
x 0.764 i 2 ) xy—z)tplz—x" )z (x—y7)
Now, If divisible by (y—z). theny—z=0=y=1z
On putting y = z, we get
¥4 22 —2) + 2L — 1) + 2(x" — 2)
b= 2 2 3
S = -+ -2 =0
y+x ¥ g Hence, v — z 1s a factor, so it is divible by (v — 2).
X Also, 1f z — x 18 a factor, then
(9% z—x=0=z=x
s On putting z = : {
0.764 | 1.236% 0.764 AN S PP
= 1236 . 1236+0.764 HE =Y RE =) 2 v,
m + I e + a — -1:-:]'1‘_ = _Tj == .TJ — _T}. Ot ﬂ
o Hence, (z — x) 1s also a factor, so it 1s also divisible
0.472 by (z —x).
=m'= 0.236 4. (¢) x(x+ a)(x+ 2a) (x + 3a)
: = (x> + ax) (x> + Sax + 6a°
68. (¢) Given expression = Spx — 10gy + 2rpx — dgry LE < ;}fﬁ 3 f'rj 2 2 }+ o I
=x + ax ax a x X X
= -+ Zpe)— (1) = x4 4:;|L1r[.1r2 + §x% + Sax + 6ax + ﬁﬂz}
—p> 2=y 2r) = x* + ax(6x” + 1lax + 6a°) (1)
- 4+ _ B
(3 + Zrilpx— 2q7) So. for terms to be perfect square,
725 x 725 % 725+ 371x 371 x 371 =@ +yF (x+yr ="+ 22y +)7) (" + ) + 2y
6. (c) =725+ 371 :[4+‘}1}3[,+'1};+[ 2 141‘131[,4 ’ »)
T25x 725 —-T25 =371+ 371371 X e T St i y T :
+ 2x° y+4x° }:2 + 11"1?3
a +b _(a+b) [u‘? —ub+b2] o =x"+ -1:‘*’[412 + bxy + 4}’3} * ,1?4
S i 33 & [.:12 —a!:r+e’:rz] Eia fin comparing equations. {i? and (1), asy =a
a must be added to make 1t a perfect square.
= 1096
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Basic Operations & Factorization

75. (b) Letfix)=3x"—2 + 3" —2x + 3 Given, 3bc + b + ¢ — 1
. =5 +¢ — (1= 3bc (-1)
Remainder =.f‘[—§1 =(b+tc-1) [E;'2 + o+ 1P —be+e+ b
Hence, (btc—1) 15 a factor of 3bc + E+ e — 1.
4 3 2 Therefore, Statement 2 1s also correct.
2 2 21 A4 2 9§ 2 2 2 2
=3 | =2 = FH—=| =2|==|F3 T9. (¢) xg —xpt+4xpt —4dx"g" + 3xqg —3xpt
3 3 3 ) e
If we put x = 1
185 =g —pt+4pt—4q +3g = 3pt =10
T 9 So, (x —1) is a factor of this function of we put x =
3
5 1 17 Checking x = 3 also,
(B ["’ +_T_z] =3 = 274" — 27pt + 36pt — 36g° + 99> — 9pt = 0
So, (x — 1) and (x — 3) both are factors.
= L1 q
B o SN R B P g
x° 4 80. (¢} Given_+*_ =M and — @@=
X ¥ x ¥

m

1] 17

x——| +2=— PY +gx

X 4 — ie
Xy

2
I—l] :E—E . +p1=n
X 4 = Xy

9
T =y + px =nxy ~A2)
Dividing (1) by (2) we get

RE => Py + gx =mxy sad 1)
= [x-1]
X

| _3
x—— _E py+q:{=m

' : qQy+px n
On cubing both sides, we get

= =

3 3 X
[_T—i-] :(EJ Y PTq—
X 2 i i
= [ P x| n
- Y9 +TP—
- X —L—Exi.x[_r—i): < i 2L
P X %X bt
| . X X
7 1 27 Ee | - n|:p+q— =m{q+p—:l
e S ——3-?‘?33{(5] L b j
X
= 13—L=2—?+E — 1'Ip+l]q£r=1m_]+mpri
x 8 2 ¥ y
. 1 63 X
g — np—mq=(mp-ng)x—
¥ ¥ b4
77. (¢) Letf(x)=x"—5x + 125
- Required remainder = f(-5) = (—5)* =5 (-5)* + 125 = L L
=—3125- 125+ 125=-3125 Y mp—y
2 : A
B (o L GW?“"‘ 3{;:!}'{ +1b e = S Option (¢) 15 correct.
== e dabe) 81. (c) Givena? —by—cz=0 A1)
=~ [+ (b + 0 = 3(a) (=) (~0)] e A
=—(a—b—0) (@ + b+ + ab— be + ac) ax—b fez=0 wk2)
Hence. (@ — b — ¢) is a factor of 3abe + b + ¢ — ax+by—-c'=0 «(3)
a Adding (1) and (3), we get
Therefore, Statement 1 1s correct. 424 s dr et =10

afa+x)=clc+ z)
FREE STUDY MATERIALS DOWNLOAD &%+ & feiq gardt dagmge VISIT @2 : WWW.SARKARIPOST.IN



8. (b)
86, (a)

Basic Operations & Factorization

= A+X =%{c+z} (4

Substracting (2) from (3), we get
by +b*—¢? —¢cz=0

b(b+y)=c(c+2) = b+y= +(c+2)

X y z
+ +
a+x b+y c+z

Consider
Using (4) and (5). we get

ax+hy+z

c(e+z) cfe+z) c+z

ax + by Lz

c(c+z] [ ity

[Using (3) ax + by=¢?]

C Fil ity

C+Z C+Z C+zZ
=1

- Option (c¢) 15 correct

83. (c) 84. (b) 8. (c)
Givena'=117+b 1)
anda=3+b

Putting the value of ain (1). we get
(3+by=1174b
27+b+9° + 27b=117+ b°

9b* +27b—90=0

b2 +3b-10=0

(b+5)(b-2)=0
b-5 (- b>0)

= b=2

L a=3+b=3+2

> a=2>5
Thusa+b=5+2=7

- Option (a) 1s correct.

.

90,

(d)

(c)

(c)

(a)

Given (x + 1)is a factor of x> +kx*—x + 2
ol 1)

. x =—1 satisfies the equation (1), we get
(= 1P+ k(- 1P~ (1) +2=0
—1+k+1+2=0

k=-2

. Option (d) 15 correct.

Inequations are

x+ty<4andx—y=2

To check point P(5, — 1), we get
5—1<4and5+122

4<4and6=2

P is true.

Tocheck Q(3, —2). we get
3-2<4and3+2=2

| <4and 522

(J1s true.

Tocheclk R{1, 1)we get
I+l<4and]1-1=2

2<4and 022

R1is not true.

. Option (¢) 1s correct.

[f(x+ 2)1sa factor, x =—2 will satisfy the expression
— xt— 63+ 12224 x4+ 32

= (-2)*—6(-2F + 12 (-2)* 24 (-2)+ 32

= 16 +48+ 48+ 48+ 32+0

Agam,

= x*+ 63— 1262 +24 x - 32

= (2P +6(2Y —12(-2) +24(-2)-32

—= 16 —48—-48—-48-32 =0

Again 1f (x — 2) 15 a factor, x = 2 will satisfy the
expression-

— x*—6x7 +12x2—24x + 32

= (27— 6(2)° + 12(2)*>—24(2) + 32

= 16 —-48+48—-48+32=0

Again

= x*+6x*—12x2 +24x — 32

= (2)*+ 6(2) — 12(2)*+24(2) - 32

= 16 +48—48+48—-32 =0

So, option (¢) 1s correct.
According to question.
= 3x+2y=35k,+2

== 2x+3y=058k,+3
eq(i)-eqi)

= x—y=5(k,—k,)}-1
s when (x —y) 1s divided by 5 remainder will be
5+(-1)=4

So, option (a) 1s correct

——)

o)
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