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Polynomials

( KEY FACTS )

A function f(x) of the form f(x) = a, + a,x + ayx? + . +ax"
where ay, a,, a,, ......... , a, are real numbers, a, # 0 and 7 is a non negative integer is called a polynomial in x.

The real numbers a, a,, a,, .......... , a, are called coefficients of the polynomial.

. (a) 6x* — 8x + 5 is a polynomial with integral coefficients.

9 4
(b) gx3 + 7x2 —8 is a polynomial with rational coefficients.

(c) 6x* — V3x? 435 isa polynomial with real coefficients.

. Types of Polynomials

1
e Monomial : A polynomial having only one term as 9, \/Ex, sz, etc.
e Binomial : A polynomial having only two terms as 4x — 5, 6x> + 8x, etc.

1
e Trinomial : A polynomial having only three terms as 4x? — V2x + 3

. Degree of a Polynomial :

e The degree of a polynomial in one variable is the highest exponent of the variable in that polynomial.
Degree of 9x7 — 6x° + 4x> + 8 is 7.

e The degree of a polynomial in more than one variable is the highest sum of the powers of the variables.
Degree of 4x> — 6x%)* + 8 —3x)%is 1+ 6 ="7.

e A polynomial is said to be linear, quadratic, cubic or biquadratic if its degree is 1, 2, 3 or 4 respectively.

e A constant is a polynomial of degree 0.

. Division of a Polynomial by Another Polynomial.

If f(x) and g(x) are two polynomials, g(x) # 0, such that f(x) = g(x). g(x) + r(x) where degree of r(x) < degree of
f(x), then f(x) is divided by g(x), and it gives ¢g(x) as quotient and r(x) as remainder.

| Note : If 7(x) = 0, then the divisor g(x) is a factor of f(x). |
Remainder Theorem : If f(x) be any polynomial of degree > 1, and a be any number, then if f(x) is divided
by (x — a), the remainder is f(a).
(@) The remainder when f(x) = (5x% — 4x — 1) is divided by (x — 1) is f(1)=5.12—4.1 -1 =0.
(b) The remainder when f(x) = x* + 2x* — 3 is divided by (x +2) is f(-2) = (-2)*+2.(-2)’ -3 =16-16 -3 =-3.
Factor Theorem : Let f(x) be a polynomial of degree n > 0. If f(a) = 0, for any real number a, then (x — a) is
a factor of f(x).
Conversely, if (x — a) is a factor of f(x), then f(a) = 0.
f(x) =x — 6x% + 11x — 6 is exactly divisible by (x — 1) as f(1) =13 - 6.12+ 11.1 -6 = 0.

Ch 21




Ch 2-2 IIT FOUNDATION MATHEMATICS CLASS - IX

7. Some useful Identities :

e (a+b)Y=a>+2ab+b?
(a+b)(a—b)y=a*-b>
(a +b)>—(a—b)>=4ab
(a—by)=a’>—b>—-3ab (a—b)
a*—b*=(a—-b) (a*+ b*+ab)

(a—b)?=a*>—-2ab+ b*=(a + b)> - 4ab
(a+b)?+(a—b)Y>=2a*+1b%

(a +b¥=a>+b>+3ab (a+b)

a*+ b= (a + b) (a*> + b*> — ab)
(@a+b+cP=a?+b>+c>+2(ab + bc + ca)

o (AP+b+c3)-3abc=(a+b+c)(@®+b*>+c*—ab—ca—bc)

e atb+tc=0=d+b+c=3abc e (a"—b") is divisible by (a — b) for all values of n.
e (a"—b")is divisible by (a + b) for only even values of 7.

e (a"+ b")is never divisible by (a — b) e (a"+b")isdivisible by (a + b) only when n is odd.

8. Note : When a polynomial f(x) is divided by (x — @) and (x — b), the respective remainders are 4 and B. Then, if
the same polynomial is divided by (x — a) (x — b), then the remainder will be :

A—-B  Ba-A4b
X+ .
a->b a—>b
9. Homogeneous Expressions : If all the terms of an algebraic expression are of the same degree, then such
an expression is called homogeneous expression.

e Homogeneous expressions in (x, y) of e Homogeneous expression in (x, y, z) of

Degree 1 - px + gy Degree 1 > px+qy +rz
Degree 2 — px? + rxy + ¢° Degree 2 — px? + gy + rz> + sxy + tyz + uzx
Degree 3 — px3 + 1x%y + sxp? + ¢ Degree 3 — ax® + by + cz* + dx’y+exy? + %z +gyz?+ hz’x + kzx>.

10. Symmetric Expression : An algebraic expression f(x, y) in two variables x, y is called a symmetric expression
iff(x, y) =/, x).
An algebraic expression f(x, ¥, z) is said to be a cyclic expression, if f(x, y, z2) = f(y, z, x) = f(z, X, »)
e.g. fla, b, c)y=alb—c)+ blc—a)~+cla—b)

° 2 (Sigma) is used for the sum of the terms of a cyclic expression.

Ex. Y X (y-2)=x(-2+)-x) +2x-y)

X Y,z
e 7 (Pi) is used for the product of the terms of a cyclic expression.
Ex. 7; (a—=b)y=(@-b)(b—c)(c—a)

11. Horner’s Method of Synthetic Division for Factorization
Ex. Divide 3x* — 2x? — 19x + 22 by (x - 2)
2|3 -2 -19 22
Sol. 0 g,a 2/'8 oo
Multiplier | X 2% 2% 2 X
HPTer 37 47 -11”7 |0 «——Remainder
S () =(x-2)(Bx*+4x—11)
Step 1: Write the coefficients of the descending powers of x in the first horizontal row.

Step 2: The multiplier is obtained by putting the divisor (x -2) =0 = x = 2.

Step 3: Now below the 1% coefficient, i.e., 3 in the first horizontal row, put 0 and add 3 + 0, i.e., 3.
Now 3 x multiplier = 3 x 2 = 6 = 2nd element of 2nd horizontal row. -2 + 6 = 4

Now 4 x multiplier =4 x 2 = 8 = 3rd element of 2nd horizontal row. =19 + 8§ =— 11
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For the last element again —11 x 2 =22 and 22 + (- 22) = 0.

The first three figures in the third row stand for the coefficients of descending powers of x of quotient and the last
entry is for the remainder.

SOLVED EXAMPLES

Ex. 1. For what value of p is the coefficient of x? in the product (2x—1) (x— k) (px + 1) equal to 0 and the constant
term equal to 2 ? (CDS 2005)
Sol. 2x—1)(x—k)(px+1)=2x—1) (px*> +x — kpx — k)
= 2px3 + 2x% — 2kpx? — 2kx — px*> —x + kpx + k
=23 +x2[2—-2kp —p] x [2k+ 1 —kp] + k
Here constant term = £ = 2.
Coefficient of x> =2 -2kp—p=2—-4p-p=2-5p

2
Given,2—5p=0:>p=g.

Ex. 2. For what value of m will the expression 3x> + mx? + 4x — 4m be divisible by x +2 ? (CDS 2005)
Sol. f(x) =3x> + mx? + 4x — 4m
f(x) is divisible by (x +2) if f(-2) =0
Now f(-2) =3(2* + m(-2)> + 4(-2) —dm=—-24+4m — 8 —4m=-32#0
.. No such value of m exists for which (x + 2) is a factor of the given expression.
Ex. 3. If x> — 9x? + 12x — 14 is divisible by (x — 3), what is the remainder ? (CDS 2011)
Sol. Let f(x) =x° - 9x> + 12x — 14
f(x) is divisible by (x — 3) so remainder = f(3).
S f3) =3P -93)+12(3)-14=243 - 81 + 36— 14 =184.
Ex. 4. If the expressions (px® + 3x? — 3) and (2x° — 5x + p) when divided by (x — 4) leave the same remainder,
then what is the value of p ?
Sol. Let f(x) =px® +3x*> -3
gx)=2x*-5x+p
When divisible by x — 4, the remainders for the given expressions are f(4) and g(4) respectively.
f(@)=p4)3+3(4)>-3=64p+48 -3 =64p + 45
g(4)=2(4)>-5A4)+p=128-20+p=108 +p.
Given, f(4)=g(4) = 64p +45=108 +p =63 p=63 = p=1.
Ex. 5. What is/are the factors of (x** —x** +x13-1) ?
(a) (x—1) only (b) (x +1) only (¢c)(x-1)and (x+1) (d) Neither (x — 1) nor (x + 1)
(CDS 2008)
Sol. For (x — 1) to be a factor of the given expression, the value of expression at x =1 is
D -MH+MB-1=1-1+1-1=0
o (x—1)is a factor of x?* —x** + x13 - 1
Similarly for (x + 1) to be the factor, the value of expression at x =— 1 is
D —ED)H+ (DR -1=—-1-1-1-1=-4 %0
. (x+ 1) is not a factor of x?° — x?* +x13 — 1.

Hence, (a) is the correct option.



Ch 24 IIT FOUNDATION MATHEMATICS CLASS —
Ex. 6. Which one of the following is one of the factors of x> (y —z) +y* (z —x) — 7 (xy —yz — 2x) ?
(@) (x-y) ) (xt+y-2) ©x-y-2) @ x+y+z)
(CDS 2007)

Sol. X2 (y —2) +)? (z - x) — z(xy — yz — zx)

Ex. 7.

Sol.

Ex. 8.

Sol.

Ex. 9.

Sol.

Ex. 10.

Sol.

= x%y —x%z+ )’z — y*x —zxy + y22 + 2%

=xp(x—y—2)+2(x +y) -z (¥* -)?)

=xx-y-2)—z@x+y)(x-y-2)=@-y—2) (xy-yz—2zx)
Hence, (c¢) is the correct option.

Without actual division show that 2x* — 6x + 3x? + 3x — 2 is exactly divisible by x? — 3x + 2.

Let f(x)=2x*—6x3+3x* +3x -2 and g(x) =x> - 3x +2=x—2x —x+2=x(x - 2) -1 (x = 2) = (x —=2) (x — 1)
For f(x) to be exactly divisible by g(x), (x — 1) and (x — 2) should be the factors of f(x), i.e.,
f(1)=0and f(2)=0.
Now, f()=2.(1)*-6.(1)°+3.(1)>+3.1-2=2-6+3+3-2=0
f(2)=2.2)*-6(2)+3(2)>*+32-2=32-48 +12+6-2=0.
. (x—1) and (x — 2) are factors of f(x) = f(x) is exactly divisible by g(x).
If a + b + ¢ = 0, then what is the value of a* + b* + c* — 2a2b* — 2b*c?* — 2c%a* ? (CDS 2005)
Given,a +b +c¢=0.
Now, a*+ b* + c* — 2a’b* — 2b*c* — 2c%a? = (a® + b* + c?)? — 4a’b? — 4b*c? — 4c%a?
= [(a + b + ¢)> = 2ab — 2bc — 2cal* — 4a’b* — 4b*c? — 4c%a?
= [0%> —2ab — 2bc — 2ca]? — 4a’b* — 4b*c? — 4c?a?
= 4a’b* + 4b*c? + 4c2a* + 8ab*c + 8abc? + 8a’be — 4a*bh? — 4b*c? — AcPa?
= 8ab’c + 8abc? + 8a’bc = 8abc (b + ¢ + a) = 8abc. 0 = 0.
a->b b-c c—a 1+x 1+y 1+z

If x= y V= 0 %= , then what is the value of . . ? (CDS 2006)
atb b+c cta 1-x 1-y 1-z

a—b l_a+b

x= = =
a+b x a-b

1+ +b+a-b 2 1+
= - ;C = Z v Z " = ZZ I_—X % (Applying componendo and dividendo)

Similar] I+y b 1+z ¢ I+x 1+y 14z a b ¢ 1
imilarly, ——=—, =— . . =2 Z.= =1.
Y -y c¢cl-z a l-x 1=y 1=z b ¢ a

3 3 3
If x +y + z = 0, then what is [(y_;_x)} +[(Z‘;‘y)} +[(x‘;’_‘7')} equal to ?
yfzfx3 zfxfy3 xfyfz3
+ +
S NG
_ y—(z+x))3+(z—()2c+y))3+(x—(;/+z))3

3
(2] () ) S

3 3
2 2
= Tyj +( J (xj y3+z3+x3=3xyz. (v +b+c=3abc,ifa+b+c=0)
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1
Ex. 11. If x> — 4x + 1 = 0, then what is the value of x* + —-?

x
Sol. x*—dr+ 120 Roots quadratic eqn ax® + bx + ¢ =0
2
44 16 -4x1x1 4+23 243 :—bi\/b —dac
B - Bl 2a
2x1 2

Herea=1,b=—-4,c=1

3
Sy e [(2&‘3)@“@} = 2+3) +2-3Y

2>+ (3) +3><2><\B(2+\B)+23 — (B =3x2x B 2-B)

1
8+ 18+ 8 + 18 = 52. Similarly forx =2 — v/3,x* + = =52.
X

_(2+\/_) +

1 1 2
Ex. 12. If -+ = , then what is (x> + y*) equal to ?
y+tz z+x x+ty
1 1 2
Sol. + =
y+z z+x x+y
N 1 1 1 N (x+y)-(y+z2) (z+x)—(x+y)
y+z x+y x+y z+x +z2)(x+y) (x+y)(z+x)
= =T s () ()= () S R-P=P PP =k
y+z z+x
Ex. 13. If the sum and difference of two expressions are 5a*>—a —4 and a® +9a—10 respectively, then what is their
LCM ?
Sol. Let P and Q be the two expressions. Then,
P+Q0=5a*—a—4 (D)
P-Q0=d>+9a—10 ..(10)
Adding (i) and (if)

=2P=6a>+8a—-14=P=3a*+4a-T=(a—1)(Ba+7)
From (i), 0= (5a> —a—-4)— (3a* +4a—7)=2a*>-5a+3=(a—1) (2a - 3)
L LCMofPand Q= (a—1) 2a-3) Ba+ 7).
Ex. 14. Without actual division, show that (x — 1)2* — x?" + 2x — 1 is divisible by 2x> — 3x? + x.

Sol. Let f(x)=(x— 1) —x¥+2x— 1
g(x)=2x3 -3 +x=x(2x* - 3x + 1)
Now g(x) =0=>x[2x* - 3x+1]=0=x[2x> - 2x —x+ 1]=0

S22 G-D-1x-1)]=0=>2x- ) (x-1)=0=x=—1

1
2
1
.. For f(x) to be exactly divisible by g(x), f [E): f (1) should be all zero.
2n 2n 2n 2n 2n 2n
f 1 l—1 (L +2><l—1= (L +1-1= L +1-1=0
2 2 2 2 2 2 2 2

=0 -D"-1"+2x1-1=0-1+2-1=0.
" [(x = 1)?" —x*" + 2x — 1] is completely divisible by 2x3 — 3x? + x.
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Ex. 15. If the HCF of (x? + x — 12) and (2x? — kx — 9) is (x — k), then what is the value of k ?

10.

11.

(x — k) will be a factor of 2x*> — kx — 9
L2k —kk-9=0=>k-9=0=k=%3

(CDS 2008)

Sol. Since (x — k) is the HCF of (x> + x + 12) and (2x*> — kx — 9)

Also, the factors of (x> +x —12) = (x +4) (x - 3) .. k=3.

PRACTICE SHEET

. When x!3 + 1 is divided by x —1, the remainder is :

(a) 1 (b) -1 (©) 0 (d?2

. If x> + 5x% + 10k leaves remainder — 2x when divided by

x2 + 2, then what is the value of & ?
(a) 2 (b)-1 (o1 (2

(CDS 2012)

X+ X%y + a2 + 9% + 28 s divisible by

(@) (x —y) only (b) (¥ +)* +2°) only
(c) both (x + y) and (x> + 13 + 23)

(d) None of the above (CDS 2012)

. For what value of k, will the expression (3x> — kx? +4x + 16)

be divisible by (x — k/2) ?

(a)4 (b) 4 ()2 (d) 0

(CDS 2007)

. When (x* — 2x2 + px — ¢q) is divided by (x? — 2x — 3),

the remainder is (x — 6), What are the values of p and ¢
respectively ?
(@-2,-6  (0)2,-6

(c)2,6 (d)2,6

(CDS 2009)
¥ +ax +bhx+4

If is a polynomial of degree 1 in x, then

x*+x-2
what are the values of a, b respectively ?
(a)-1,-4 (b)-1,4 ()3,—4 3,4
(CDS 2005)

.When a + b + ¢ + 3a'? b?3 + 34%3 b'3 is divided by

a'® + b3 + ¢13 what is the remainder ?
(a) 3a (b) 3b (©0 (d) 3

(CDS 2005)

. Ifthe polynomials ax® + 4x%+ 3x — 4 and x> — 4x + a leave the

same remainder when divided by (x — 3), the value of a is :

(@)2 (b)-3/2 () -1 d) 4

. Let R, and R, be the remainders when the polynomials

x>+ 2x* — 5ax — 7 and x* + ax?> — 12x + 6 are divided by
(x + 1) and (x — 2) respectively. If 2R, + R, = 6, the value
ofais:

(a) -2 (b)1 (c)-1 (d)2

Ifboth (x —2) and (x — 1/2) are factors of px* + 5x + r, then:
(@p=2r (B)p+tr=0 ()p=r (dpxr=1

If the expression ax? + bx + ¢ is equal to 4, when x = 0,
leaves a remainder 4 when divided by x + 1 and leaves a

remainder 6 when divided by x + 2, then the values of a, b
and c are respectively,
(a)1,1,4  (b)2,2,4 (©)3,3,4 (d)4,4,4

12. f(x) = x* — 2x* + 3x? — ax + b is a polynomial such that
when it is divided by (x — 1) and (x + 1), the remainders are

respectively 5 and 19. Determine the remainder when f(x)
is divided by (x — 2).

(a) 6 (b) 10 (c)2 (d) 8
13. If (x2 — 1) is a factor of ax* + bx> + cx? + dx + e, then :
(@a+c+e=0 (b) ace=1
(c)b+d=0 (d) Both (@) and (¢)
CxXP=3x+2 x*—5x+4
14. What is — +— equal to ?
X" =5x+6 x"-Tx+12
x+3 x+1
(@— O]l () — (@2
x-3 x—1
(CDS 2011)

15. If the expression (px® + x2 — 2x — g) is divisible by (x — 1)
and (x + 1), then the values of p and ¢q respectively are ?
(@2,-1  (b)-2,1 (©)-2,-1 (@21

(CDS 2010)

16. When x** + 2 is divided by x* + 1, what is the remainder ?
(a)1 (b)2 (©3 (d) 4
(CDS 2009)

17. If the remainder of the polynomial a, + a,x + ax* + .......
+ a,x" when divided by (x — 1) is 1, then which one of the
following is correct ?

(@ay+ay+.. =a,tay; ...

b)ay+a,+ ... =l+a ta;+...

() 1+ay+ayt... =—(a,tay+...)

1 -ay—a,—... =a, ta;+... (CDS 2009)
18. The remainder when 1 +x+x>+x>+........ +x1007is divided

by (x—1)is

(a) 1006 (b) 1008 (c) 1007 (@0

19. A cubic polynomial f(x) is such that f(1) = 1, f(2) = 2,
f(3)=3and f(4) =5, then f(6) equals :
@7 b) 6 (©) 10 () 13

20. If the polynomial x + px> + gx* — x> —x — 3 is divisible by
x*— 1, then the value of p*> + ¢ is :
(@)1 ()9 (©) 10 () 13
(CDS 2001)
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21. The factors of x¥ + x* + 1 are :
@E+1-x)F+1+x)(2+1-x)
B +1-x)(2=1+x)(*+1+x)
@O =1+x)(2—1+x)(x*+1+x)
@E* =1+ (2+1-x)(*+1+x) (CDS 1999)
22. Ifthe polynomial x'% +x!'7 + x'3 + x!! + x7 + x° + x3 is divided
by (x> + 1), then the remainder is :
(a) 1 b)x*+4 (c)—x (d) x
23.1If (x + k) is a common factor of x> + px + ¢ and
x2 + Ix + m, then the value of k is

Pty P!
@ O, O @0
24. If (x — 1) is a factor of Ax> + Bx*> — 36x + 22 and 2% = 644,

find 4 and B ?

(a)A=4,B=16 (b)) A=6,B=24

(c)A=2,B=12 (d)A=8,B=16
25. When a polynomial f{(x) is divided by (x —3) and (x + 6), the

respective remainders are 7 and 22. What is the remainder

when f(x) is divided by (x —3) (x + 6) ?

q+m q—m

(a) _?5x+12 (b) f%x+l4 (o) f§x+16 (d) f§x+12

26. If p(x) is a common multiple of degree 6 of the polynomials
f(@)=x>+x*—x—1and g(x) =x* — x> + x — 1, then which
one of the following is correct ?

(@) p(x) = (x = 1) (x + 1) (> + 1)

(b) p(x) = (x—1) (x+ 1) (& + 1)
@©pe)=@-1’x+1)E>+1)
(d)px)=@x—1)2@x*+1) (CDS 2012)

27. Which one of the following is divisible by (1 + a + ¢°) and
(1 +a*+ @) individually ?

(@) (@+a+ ) (@+a*+1)(@+a+1)

b)(@-a+)(@+a*+1)(@+a-1)

@ @+a+ ) (@-2+1)(@+a+]1)

@ @+a+1)@-d+1)(@—-a+1)
28. Consider the following statements :

1. a"+ b"is divisible by a + b if n =2k + 1, where k is a
positive integer.

(CDS 2005)

2. a"—b"isdivisible by a — b if n =2 k, where k is a positive
integer. Which of the statements given above is/are

correct ?
(a) 1 only () 2 only
(c) Both 1 and 2 (d) Neither 1 nor 2
(CDS 2005)
29. If (x — 2) is a common factor of the expressions x> + ax + b
and x2 + cx + d, then —— is equal to
(a)-2 (b)-1 ()1 (d) 2

(EAMCET 2004)
30. Leta # 0 and p(x) be a polynomial of degree greater than 2. If
p(x) leaves remainders @ and —a, when divided respectively

by (x + @) and (x — a), then the remainder when p(x) is
divided by (x*> — a?) is

(a) 2x (b) = ()0 (d) 2a
(EAMCET 2003)

31. If9x? + 3px + 6 when divided by (3x + 1) leaves a remainder
3
(_Z) and gx? + 4px + 7 is exactly divisible by (x + 1), then

the values of p and ¢ respectively will be :

(@) 0, % (b) —%, 0 (c)Same  (d) %, 0

32. What should be subtracted from 27x3 — 9x2 — 6x — 5 to make
it exactly divisible by (3x — 1)

(a)=5 (b) -7 ()5 ()7
(CDS 2009)
33. The values of a, b and c respectively for the expression
Sx)=x*+ax® +bx+c,if f(1)=£(2)=0and f(4)=f(0) are :
(a)9,20,12 (b)-9,-20, 12
(¢)-9,20,-12 (d)-9,-20,-12
34. The remainder, when x?% is divided by x* — 3x + 2 is
(a) (2200 _ 1) X+ (_2200 + 2)
(b) (2200 + 1) x+ (_2200 _ 2)
(c) (2200 _ l) x+ (_2200 _ 2)
(d) 2100
35. (i) Fora# b, ifx + kis the HCF of x> + ax + b and x> + bx
+ a, then the value of a + b is equal to
(a)-2 (b)—1 (©)0 (d)2
(Type Raj PET 2004, Kerala PET 2004)
(ii) If (x + k) is the HCF of ax? + ax + b and x*> + cx + d,
then what is the value of & ?

()b+d (b)a+b ()a—b
a c
a+c c+d c—d
(d) None of these (CDS 2008)
LEVEL-3
S b)Y _a)
36. The value of @=by +b-c +(c-a) is:
(a=b)y(b-c)(c—a)
(a) 1 (b) 3 (o) 1/3 (d) Zero
(CDS 2000)
37.If a®> = by + cz, b* = cz + ax, ¢ = ax + by, then the value of
T X 42 willbe:
a+x b+y c+:z
1 1 1
(a)a+b+c(b)—+z+— (o)1 (@0
a c
(CDS 2001)
38. If x+y+z=0, thenx (y —z)> +y (z —x)* + z (x — )3 equals
(@) 0 (b)y+z (o1 (d) (z + x)?
1 1 1 1
9. If —+—+—= wherea +b +c¢#0,abc#0,

a b ¢ (a+b+c)’
what is the value of (@ + b) (b +¢) (c + a) ?

(@) 0 ()1 (o)-1 (d2
(CDS 2005)
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40.

41.

42.

43.

44.

45.

46.

x Y

o te—20) (- ctra_2b)

z

T (a-b)(a+b-20)
(@)(@+b+o)

, what is the value of x +y + 2z ?

(b) a® + b2+ 2

()0 (d) 1 (CDS 2005)
If a + b + ¢ =0, then find the value of :
a’ b? c?
a* —bc b*—-ca c*—ab
(a)4 (b)2 (01 (40
(MAT 2005)

=’ +(-27+(-x)’
(x2 7y2)3 +(y2 722)3 +(z2 7x2)3
(b) [2(x+y+2)]"
(CDS 2004)

The value of

(a)1
@I+ @+ E+01" (@0

Ifa+b+c=0,thena®+ ab+ b is equal to :

(a) b*> —bc+ 3 (b) 2 —ab
(¢) b?> + be+ 3 (@0 (CDS 2004)
1 1
If pgr = 1, the value of +
Pa [+p+q'] [+g+r ]
1
+ ————— will be equal to :
M+r+p ]
(a)1 (6)0 (o)1 (d)-2
(CDS 2004)
Xy
Ifa= , b= and ¢ = , where a, b and ¢
x+y X+z y+z
are non-zero, then what is x equal to ?
2abc 2abc
@ ——7— b)) V77—
ac+bc —ab ab — ac + bc
2abc 2abc
© ab + bc + ac @ ab + ac — be
(CDS 2006)
If a + b + ¢ =0, then what is the value of
a’ + b +c?
(a—b)2 +(b—c)2 +(c—a)2
1
(a) 1 (b)3 (o) 3 (d)0  (CDS 2006)

47.

48.

49.

50.

51.

52.

53.

54.

SsS.

Ifx + y + z=2s, then what is

(s—xP+(E—-yP+3(—x)(s—y)zequal to:

(a) 2 (b) —2* (c) X )y
(CDS 2007)
1 1
Ifx+ — =p, then x® + — equals to :
x x
(a)p° +6p (b) p° - 6p
(c) p°+ 6p*+9p* +2 (d) p°—6p* +9p* -2
(CDS 2007)
If x + y + z= 0, then what is the value of :
1 N 1 N 1 o
RN S B A B
1
a) ———— b) 1
@ x4yt 42t ®)
(©)-1 (d) 0 (CDS 2010)
2 32 2
Ifx+y+z=0,then 3 +— +— =
2x"+yz 2y  +zx  2z" +xy
(a)4 (b)2 ()3 (d)1

fb+c—ax=(c+a-b)y=(@a+b-c)z=2,then

(1 1](1 1)(1 1].
—+— || —+— | —+— |is equals:
y zN\z x){x y

(a) b’ (b) abe (©a’*  (d)(abe)
Ifa'=(x+y+zy,a=@+y+z),a=(x+y+z), then:
(b)2a=x+y+z
(dx=y=z=a/3

1 . 1 1
Ifx + —=a, then what is the value of x> + x2 + —5+t=7?
X x> x

(@3x+y+tz)=a
(c)x+y+z=0

(a) @+ a? (b) @+ a*> - 5a

(c)a*+da*-3a-2 (dyd®+a® —4a-2

(CDS 2012)
If x!3 + y13 + z13 = 0, then what is (x + y + z)* equal to ?
(a) 1 (b)3 (c) 3xy (d) 27xyz
2a N 2b N 2c +(b—C)(C—a)(a—b) equals
a+b b+c c+a (b+c)(c+a)(a+b)
(@) 0 (b) -1 (03 (d)2

1. (d) 2. (0) 3. (b) 4. (b) 5. (c) 6. (a) 7. (c) 8. (0) 9. (&)  10. (¢
. @  12. )  13.(@d) 14. (b) 15. @  16. (¢) 17. (@  18. ()  19. (b))  20.(c)
2. (@) 22. () 23.(d) 24. (¢) 25. (@) 26. (@) 27.(b)  28.(c) 29.(d)  30.(b)
3.d)  32. (b))  33.(c) 34. (a) 35. (i) (b) (i) (d) 36. )  37.(c) 38 (@ 39 (q)
40. (¢c) 4. (b))  42.(¢) 43. (b) 4. (@)  45. (@)  46. ()  47. (@)  48. (d)  49.(d)
50. (d) 5. ()  52.(d) 53. (¢) 54. d)  55. ()
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HINTS AND SOLUTIONS

1. Remainder when x'3 + 1 is divided by (x — 1) =13 + 1 = 2.

x+5
2. x° +2>x3 55 +10k
¥’ + 2x
5x2 —2x+10k
5x7 +10 ,
= - — = Remainder
—2x+10k - 10

Given, —2x + 10k - 10 =-2x

= 10k=10=k=1.

3. Hint. x* + x)3 + X3y + x2° + 4 + 23

=+ 07 +x2) + Py + )yt + )

=x(3+ )y +2)+ 3+ + )

=@ ) @@+ )

4. Let f(x) = 3x> — kx? + 4x + 16. Then, f(x) will be divisible
by (x — k/2) if f(k/2) = 0

— 3.(K2)} — k(k/2)? + 4(k/2) + 16 =0

3 3
i—k—+ﬁ+16=0
8 4 2
33— 2k +16k +128
= 2 =0

=B+ 16k+128=0= (k+4) (¥ -4k+32)=0
=>k+4=0=>k=-4.

X

. x2—2x—3>x3—2x2+px—q
x312x213x
(P+3)x—¢q
Given, (p+3)x—g=x-06
=p+3=landg=6
=>p=-2,9=6
x+(a-1)

. x2+x72> X +ax’ + bx+4
X+ xP— 2x
- -+
(a-1) x>+ (b+2)x+4
(a-D)x>+ (a— Dx —2(a—1)
b—-a+3)x+2a+2)
As the given polynomial is of degree 1, the degree of the

remainder should be less than 1, i.e., 0, i.e., the remainder
has only a constant term.

=>b-a+3=0and2¢+2=0=a=-1

A bh—(-)+3=0=b=—4.

s a=-1,b=—4.

.Leta'®=x, b3 =y, ¢! =z Then,
a+b+c+3a3p?P+3a23 PR =x3 43+ 23+ 302+ 3x%y
and @+ b+ B =x+y + 2.

10.

11

12.

Now x3 + )7 + 23 + 3x)2 + 3x%y
=X +3’xy2 +3x2y+y3 +2°
=(x+yP+23
= [x+y+z][(x+y)2 —(x+y)z+zz].

.. Given expression is completely divisible by (x +y + z),
ie. by a1/3 + b1/3 + C]/3.

.Let f(x)=ax’+4x*+3x—4

g(x)=x*—4x+a.

Remainders when f(x) and g(x) are divided by (x — 3) are
f(3) and g(3) respectively. Now,

fB)=a 31 +4.(3)?>+33-4

=27a+36+9—-4=27a+41 ()]

g3)=0BP-4.03)+a=27-12+a=15+a ..(ii)
Given, f(3) =g(3)
S 27a+41=15+a=>26a=-26=>a=—1.

.Let f(x) =x3+2x* - 5ax — 7

R =f(-1)=(-1+2.(-1)*=5.a. (-1)-7
=—1+2+5a-7=5a-6
g)=x*+ax*-12x+6
R,=g(2)=(2) +a.(2)>-12.2) +6
=8+4a—-24+6=4a—-10
Given, 2R, +R,=6= 2(5a—6)+ (4a—10)=6

= 10a—12+4a—-10=6
= 14a-22=6=14a=28=a=2.
Let f(x) = px> + 5x +r

1
Since, (x—2) and (x - E) are the factors of f(x), therefore,

f(2)=0and f{%j =0.

L fQRQ)=px (2P +5x2+r=4p+10+7r=0 (D)
2
1 1 1 5
f(E)sz(E) +5x5+r=§+5+r:p+10+4r=0 ..(ii)

(@)and () =>4p+10+r=p+10+4r=3p=3r=>p=r.

. Given exp. f(x) = ax> + bx + ¢

.. Whenx=0,a.0+b0+c=4=c=4.

The remainders when f(x) is divided by (x + 1) and (x + 2)

respectively are f(—1) and f(-2).
fD)=a(-1)?+b(-1)+c=4

= a-b+tc=4=a-b+t4=4=a-b=0 ..(0)
f(2)=a.(2)>+b(-2)+c=6

= 4a-2b+4=6=>4a-2b=2 ...(i0)

Solving (i) and (if) simultaneously we get,a =1, b =1.

When f(x) = x* — 2x3 + 3x% — ax + b is divided by (x — 1) and

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

ie, f(l)=5andf(-1)=19

=1-2+3-a+b=5and1+2+3+a+b=19

=-a+b=3anda+b=13
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Adding the two equations, we get 2b=16=b=8 = a=5
L) =x* 23+ 3% —ax + b
=x*-2x3+3x*-5x+8
.. Remainder, when f(x) is divided by (x —2) is equal to f(2)
L f(2)=24-223+322-52+8
=16—-16+12-10+8=10.

13. Let f(x) = ax* + bx* + cx? + dx + e be the given polynomial.
Then, (x> — 1) is a factor of f(x).

= (x— 1) (x + 1) is a factor of f(x)
= (x— 1) and (x + 1) are factors of f(x)
=f(1)=0andf(-1)=0
=a+b+tct+d+e=0anda-b+c—d+e=0.
Adding and subtracting the two equations, we get
2@+c+e)=0and2(b+d)=0
=a+tc+e=0andb+d=0.
x* =3x+2 . x* —5x+4
2 -5x+6 xF—Tx+12
C(x-D(x-2)  (x-4H((x-1)
(-3 (x-2) (x-3)(x-4)
G- D _ =D (-3
(x=3) (x-3) (-3 (-D
15. px® + x> — 2x — q is divisible by (x — 1) and (x + 1)
=p(1)P+1)P-2()-g=0=>p—q=1 (D)
and p(-1P +(-1)*-2(-1)-g=0=p +¢=3 ..(i)
Solving (i) and (i) p =2, g = 1.
16. Putx*=— 1 in f(x) =x* +2
Remainder = (x*)!0 +2=(-1)10+2=3.

14.

17. Let f(x) =ay + a,x + a* + ... +ax"
Given, f(1) =1
=a,ta ta,t.... +a,=1
=>l-ay—a,— ... =a,tayt... .
18. Required remainder = f(1)
=1+1+1+1+1..... + 1 (1008 times)

=1008 x 1 =1008.
19. Let the cubic polynomial be :
f)=ax® + bx*+cx +d.

Given, f(l)=1=a+b+tc+d=1 (D)
fQ)=2=8a+4b+2c+d=2 (7))
f3)=4=27a+9b +3c+d=3 (7))
f(4)=5=125a+25b+5¢c+d=35 (v)

(i)—()=>Ta+3b+c=1 ..(v)

(iii) — (i) > 19a+5b+c=1 ...(vi)

(iv) — (iii) = 98a + 16b + 2¢ =2 ...(vii)

vi)—-(v)=>12a+2b=0=6a+b=0 ...(viii)

il)—=2 (vi)= 60a+6b=0= 10a+b=0 ..(ix)

Solving (viii) and (ix), we geta=0=>5b=0
Puttinga=0,b=01n (v), we, getc =1
Also from (i),a=0,b=0,c=1=d=0.

Putting values of a, b, ¢, d in f(x) = ax® + bx*> + cx + d, we
get the polynomial f(x) =x = f(6) = 6.
20. f(x) =x°+px> + gx* —x* —x -3
=x*. X+pxix+tgxt-x*-x-3
As (x*— 1) is a factor of f(x), so putting x* = 1, we get
XH+pxt+qg-x*—x-3=0
=>@pE-1x+(@-3)=0=p-1=0andg—-3 =0
=p=1landg=3.
LprPtgP=1+9=10.
21 x8 + x4+ 1=x%+ 2x* + 1 —x* (Adding and subtracting x*)
G122 =+ 1+ + 1 —x2)
[*+2x2+ 1) —x2] (x* +1-x?)
=[P+ 1= @)+ 1 -2
=2+ 1+x) @+ 1-x)(x*+1-x?)
22.f(x) =xl9 4 X7 xB x4 X7+ x5+ 53
Putting x> = — 1, we get
f)= (2’ x + (x2)8x + (x2)0x + (2’ x + (x2)x + x%x
=D+ (18x+(-1)0x+ (1P x+(-1)2x+(-1)x
=—xtxtx—xtx—-x=-x.
23. Letf(x)=x>+px+gq
g(x)=x*+Ix+m.

Since (x + k) is a common factor of f(x) and g(x),
Sk =k —pk+q=0
g-k)y=kK-lk+m=0

>kR-px+q=k—lk+m

—qg-m=p-Dk=k=1""

p-—1
24. Since (x — 1) is a factor of Ax> + Bx? — 36x + 22

s A+ B(1)?-36(1) +22=0

=A+B=14 ..(0)

and 28 = 641 = 26 = (2% = B=64 ()

.. From (i) and (i) 4 =2, B=12.

25. The function f(x) is not known. Here,

a=3, b=-6
A=1, B=22 [Refer to Key Fact 8]
. . A-B Ba — Ab
.. Required remainder = X
a—-b a->b
_1-22 x+22X3_7X(_6)=_—5x+12.
3—-(-6) 3—-(-6) 3

26. f(x)=x>+x?—x—1

g)=x-x>+x-1

f@ . g0 =+ -x-1). (P -x*>+x-1)
= ) A

I S SN R S

=x0—x*—x2+1

Sp)=x0—xt—x2+ 1
=P -D-F-D=x-DE*-1)

= =D+ D) 1]
== @+ D[E-1) (2 +1)]
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=@-DE+HD[-D) @+ 1) 2+ 1)]
=(x—1D>(x+1D>@E2+1).
27. The given expression has to be divided by (1 + a + a°)
and (1 + a* + @°) individually, so highest power of a is
5+ 5=10, followed by 5 + 4 =9, and both are positive.

In options (a) and (d) the highest power of a is 8, hence
these options are not acceptable.

The only choices are (b) and (c), but in option (c) a'® is
positive but ° is negative and in (b) both ¢'® and &’ are
positive. Hence (b) is the correct option.

28. Statement (1) is correctas fork=1,n=2x1+1=3.
@’ + b = (a + b) (a* + b> — ab) which is divisible by
(a + b), statement (2) is also correct as for k=1, n =2,
@~ b= (a—b) (a+ b) which is divisible by (¢ — b).

29. (x—2) is a common factor of (x*> + ax + b) and (x*> + cx + d)
=4+2a+b=0 (D)
and4+2c+d=0 (7))

b-d

c—a

=2.

L2a+b=2ctd=>b-d=2(c—-a)=>

30. Let rx + ¢ be the remainder, g(x) be the quotient when p(x)
is divided by x> — 2.
Lpx)=(2—ad). qgx+rx+t (D)
Given, p(x) leaves remainders a and —a respectively when
divided by (x + @) and (x — a).
Spa)=aand p(a)=—a
Putting x = — a in (i), we get
p(=a)=0.q(-a)+ (—ra+1)
=>a=-ra+t ...(ii)
Putting x = a, in (i), we get
p(a)=0.q (a) + (ra +1)
=>-a=ra+t (7))
.. Adding (ii) and (iii), we get 2t =0 = t=0 = r=-1
.. Required remainder = rx + ¢t = —x.

31. Given, (9x + 3px + 64), when divided by (3x + 1) leaves a

remainder — Z

3 3
o f(x) =9x% + 3px + 6g — (—Z)=(9x2 +3px+6q+zj

is exactly divisible by (3x + 1)

2
g f(—%jzo = 9[—%} +3p.(—§)+ 6q+%=0

7
=6g—-p+—=0
q-p 4

—24g - 4p+7=0 ()
Now, the expression g(x) = gx? + 4px + 7 is exactly divisible
byx+1
=g-1)=0=¢qg—-4p+7=0 ...(ii)
7
Solving equations (7) and (if), we get g =0, p = T
32. To make f(x) = 27x> — 9x*> — 6x — 5 exactly divisible by

(3x — 1), the remainder obtained on division should be
subtracted.

1 1y 1Y 1
Remainder = f(+—)= 27 X (—j -9x (—j —6X—-5
3 3 3 3
'.'3xfl=O:>x=l
=1-1-2-5=-"T. 3

33. Given, f(x) =x* + Ix* + mx + n.
f(1)=f(2)=0= (x—1) and (x — 2) are factors of f(x).
Since, f(x) is polynomial of degree 3, it shall have three
linear factors. So, let the third factor be (x — k).

Then, f(x)=(x—1) (x—2) (x—k)

S =xX++mx+n=x-1)(x—-2)(x—k)

Given, f(4) =£(0)

=>@-D@-2)@-bH=D2) k)

=24-6k=-2k=>4k=24=k=6

L) =x-D(x-2)(x-6)=(>-3x+2)(x—06)
=x3-9x>+20x - 12

XD+ mx+n=x3—9x%+20x - 12

=[=-9,m=20,n=-12.

34, Letx?0=(x? - 3x+2). O(x) + Ix + m (D)
where, Q(x) = quotient and ([x + m) is the remainder
Now (x> -3x+2)=0=>(x—-1) x-2)=0=>x=1,2.
Substituting x = 1 in (i), we have,

120=0.0.(x)+1+m ..(i0)
Similarly, for x =2,
2200=0.0(x)+2[+m .. (iii)

S+ m=1,2]+m=220

Solving we get, [ =229 — 1 and m = 2 — 2290

Hence remainder = Ix + m = (2290 — 1) x + (-2290 + 2).
35. (i) Since x + k is the HCF of the given expressions,

therefore, x = — k will make each expression zero.

P —ak+b=0 (D)
P —bk+a=0 (i)
Solving (i) and (i7) by the rule of cross multiplication,
koo k1
-a*+b> b-a -b+a
) b—a
From last two relations, k= ———=—
—(b-a)
k* 1 (1) 1
.. = ey =
—a*+b* -b+a —a*+b* -b+a
= ! = S a+b=-1.
b-a)y(b+a) ((b-a)
(ii) Hint. ak®>—ak+b=0
B—ck+d=0
Solving by the rule of cross multiplication,
ko k1
—ad +bc b—ad -ac+a
b—ad bc—ad

a(l-¢) b—ad "’
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36.

37.

38.

39.

Sincea + b +c=0=a*>+ b+ =3abc.
So,as(a—b)+(b-c)t(c—a)=0
=@-bP+b-cl+(c-aP=3a-b)(b-c)(c—a)
3a-b)y(b-c)(c—a) _
@-bb-oc-a)
aA=by+tcz=>a*+ax=ax+by+cz
=alatx)=ax+by+cz
Similarly, b>=cz + ax = b(b + y) =ax + by + cz
andc?>=ax+by=>c(c +z)=ax+by+cz

v c
b+y+c+z

.. Given expression =

(D)
..(ii)
...(iii)

Hence,

ax by cz
= + +
ala+x) bb+y) clc+2z2)

x.a b z.c
— +

ax+by+cz ax+by+cz ax+by+cz

_ax+by+cz

ax+ by + cz
Now,x+y+z=0
=SX=—y-z,y=—X—-2z,Z2=—X-)
LX)ty E-x)tz(e-y)
=y-20-2P+z-0E-x+(x-y) -y’
=T -2’ -+ @ - +y) (- y)
=-[0"-2) -2+ (@ ~x) -2+ (=) (v »)]
S [P (P D)+ (P2 (P2 4 )

+ (2 =)2) (7 = 2xy + )]
— 1 - -2 0P =)+ (- 4
,zxz(zz7x2)+(/7/)72xy(x27y2)]
=2yz (1* — 22) + 2xz (2> — x%) + 2xy (x* —)?)
=2(Pz—yB+2x -z + X%y —xd)
2P (-2)+y @-x)+2 (x—y)]
=2[-0-2E—x)(x-y). (x+y+2)]

=0. (cx+y+z=0)
1 1 1 1
—_—t =
a b ¢ a+b+c
:>(a+b+c)|:w:l=1

abc

= (a+b+c)(bc+ ac+ ab)=abc

1
= abc +a*c+a*b + b*c + abc + ab* + bc* + ac* + abe = abe
= a*(c + b) + be(c + b) + ab(c + b) + ac(c + b) =0
= ((b+c)(a@*+bc+ab+ac)=0
= (b+c)(a*+ab+bc+ac)=0
= b +c)lata+b)+cla+b)]=0
= (b +c)(a+b)(c+a)=0.

x _ y
(b—c)(b+c—2a) (c—a)(c+a-—"2b)

z

= = k.
(a—b)(a+b-2c)

40. Let

Then, x=k(b—c) (b+c—2a)
y=k(c—a)(c+a-2b)
z=k(a—b)(a+b-2c)
Lxtytz=k(b—c)(b+c—-2a)+k(c—a)(ct+a—2b)
+k(a—b)(a+b-2c)
= k(b* — ® = 2ab + 2ca) + k(c* — a* — 2bc + 2ab)
+ k (a® — b* —2ca + 2bc)
=k(b*—c*—2ab +2ca + c* — a? — 2bc + 2ab + a* — b?

—2ca + 2bc)
=kx0=0.
41.a+b+c=0
=>a*=(b+cPora=-b-c
2 B> 2
.. Given expression = +
P a* ~bc b*—-ca c*—ab
bty b? . 2
(b+c)Y —be b +cb+c) +bb+c)
(b+c) b? ?
2. 2 2., 2 TS
b*+c"+bc b +c" +bc ¢ +b°+bc

B>+ +2bc+b* +c* _ 2(b* +c* +bc) ,
b* +c* + be (b* +¢* + be)

-’ +(-27"+(z-x)’
(xz —y2)3 +(y2 _22)3 +(22 —x2)3
3(x—y)(y—2)(z—x)
3(x* —»H) (0 -2 (27 —x)
ca+bte=0=a>+b> +° =3abc
Here(x —y)+(y—2)+(z—x)=0
and (X2 — )+ -2+ (2 —x)=0
3(x—p)(y—2)(z—x)
3x+1) (x—») (¥ +2) (y—2)(z+x) (z—x)
1
() (y+2) (z+x)

42.

=[x+ p)(y+2) @+ )"

43. Ifa+ b +c=0,thena® + b> + > - 3abc =0
= (a + b) (a®>—ab + b*) + > =3abc
= (=¢) (@*—ab + b*) + ¢ = 3abc
= a’—ab+b>—c*=-3ab
= a’>—ab + b*+2ab— c?=—3ab + 2ab

=a?+ab+b*=c?—ab.

[ (a+b)=—c]
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1 1 1
44. 3 + - + - a2 +b2 _,,_02
l+p+g l+g+r I+r+p = SRR T—
2(a” +b"+c”)—(2ab + 2bc + 2ca)
1 1 1
:l+ -+1+1+ 4—1+1+ +1 a’+b” +
2 1 P -
P q 5 P 2@ +b*+ )+ (@ +b* +P)

q " r " )4
q+pg+1l r+qgr+l p+pr+l1

-4 4 4 P
q+l+1 padlyp prprel
r p
g pr_ P

+
qr+1+r pr+l+p p+pr+l

L 4
pr+l+p p+pr+l

l+1+r
p

pqr_ | pr n p
Il+p+pr pr+l+p p+pr+l

pgr+pr+p l+pr+p -1

1+ p+pr 1+ p+ pr
. yz
45. Given,c= n Scytez=yz=yz—cz=cy=z(y—c)=cy
y+z
=>z= 4
y—c
Alsob= 2 o=
xX+z x—b
cy bx
L= = cyx — cyb = bxy — bxc
y—c x-

= cyx — cyb — bxy =— bxc
= —y(bx + bc — cx) =— bxc

bxc
>y=—
bx + bc — cx
Xy ax
Now, a = =>y= .
x+y X—a
bxc ax

U bx+bc—cx x-—a

= abx? + abcx — acx? = bx*c — abex
2abc

= 2abcx = x? (bc + ac — ab) = x =
46.a+b+c=0=(a+b+c)?=0
=a>+b*+c*+2ab+2bc+2ca=0
= a® + b*+ c* =— (2ab + 2bc + 2ca)
a’ +b* +c?
Ws 2 2 2
(a=b)y +(b-c) +(c—a)

No

a’ +b* +c?
a’ +b> —2ab+b* +c* —2bc+c? +a* —2ca

[ pgr=1]

(bc + ac — ab)

47.

48.

49.

a’ +b* +¢? 1
3@ +b +c?) 3
x+y+z=2s
Also, (s—x)+(s—y)+(-2)=2s—(x+y+2)
=2s-25s=0.
SE-xP -+ -36-0) (-2 (2)=0

a+b+c=0
=a+b+c —3abc=0
S@E-xP+HE—pP+3(-0) (- (@)=2

2
) 1 1 5
Given, Xx+—=p =|x+—| =p
X X
2, 1 _ 2 2, 1 9
= X +—2+2—p = X+ = )
X X

3
1
= (xz +—2j =(p* -2
X
= x6+i6+3(x2+i2J=p68+6p2(p2 -2)
X X

= x6+i6+3(p2—2)=p6—8+6p2(p2—2)
X

1
= x6+x—6=p6—6p4—9p2—2

Given,x+y+z=0=x+ty=-z
:>x2+y2+2xy=22:>x2+y2=2272xy
1 1 1 1

Xt 4yt ot ooy -2 2w 2xy
Similarl SR ! d—1 !
milarly, =—— ant =
Y yi4 2t - X 2yz 2+ xr -yt 2zx
1 N 1 N 1
R R I A I
11 _71 z+x+y -0
2xy  2yz  2zx 2 xyz
[ x+y+z=0]
50.x+y+z=0=>x=-y—z ()]
y=—-x-z (7))
Z=—Xx-Yy ...(iii)
2 32 22
Now, — +— +—
2x“+yz 2y"+zx  2z° +xy
2 3?2 22

T2 t t
X" +x.x+yz y +y.y+zx z +z.z+Xxy



Ch 2-14

[IT FOUNDATION MATHEMATICS CLASS —

2 2
_ X Yy
T2 + 2
X +x(y-2)+yz Yy +y(x—-z)+zx
22
5
zZ+z(=x—-y)+xy
e 2
_ N y

2

X" —xy—xz+)yz yzfyxfzy—i-zx

22

T
z5—zZx —zy + Xy

x2 y2
+

x(x=y)-z(x-y) y@y-x)-z(y-x

22

+
z(z=x)—y(z—x)

_ 2 N y2 . 22
- (x—-2) (-0-2 (-x(E-p)
x2 y2 22
- GE-0 -»G-2 (-0(-2)

__{x%yn+y2um+zﬂxw}
x-»N-2(E-x
{—u—yxy—n@ xq et
x=-N-2)(z-x
Factorising the numerator.
51. Given, (b+c—a)x=(cta-b)y=(a+b—c)z=2

o2 2 2
brc-a)’ (cra—b)  (a+b-o)

1 _b+c-a 1 _c+a-b 1 a+b-c

T x 2y 2 Uz 2

1 1 cta-b a+b-c 2a
L=+= = + =—=ua
y oz 2 2 2

+b+cfa :&:b

2 2 2
2c

+ R

2 2 2

(l+l)(l+lj:a.b.c=abc.
z x)lx y

/N /ﬁ\
Q
+
S
I
(9

52.0°. @ . aF=(xty+z)rtrte
:>ax+y+z:(x+y+z)x+y+z
=Sa=x+y+z)
Now, (x +y + z)' = a* (given)
SXt+ytzy=x+tyt+tzyf=>y=x
Similarly, y=z and z = x.

x+y+z_a
3003

LXx=y=z=

1
53. Given, x +—=a.
X

3 2

1 1
Now, ¥ +x2+ —+— = | x" +
¥ oox

e
e

=a*-3a+ad*-2=a3+a®-3a-2.

54. 1f x!3 + y!3 + 213 = 0, then
(x1/3)3 + (y1/3)3 + (21/3)3 — 3x1/3 13,173
1/3,,1/3 ,1/3

v a+b+c=0
3,43, 3 _
=a +b +c =3abc
=>x+ty+z=3x"y’z

Now taking the cube of both the sides, we have
(x +y + Z)3 — (3x1/3y1/321/3)3 — 27xyz.

55. Given expression
2a(b+c)(c+a)+2b(a+b)(c+a)+2c(a+b)(b+c)

(a+b)y(b+c)(c+a)
+(bfc)(cfa)(afb)
b+c)(c+a)(a+d)

2a(bc+c2 +ab+ac)-+—2b(ac-i—bc-ka2 + ab)
 +2c(ab+b” +ac+bc) + (be — ¢* —ab +ac) (a - b)
(b+c)(c+a)(a+b)
2abe + 2ac* + 2a*b + 2a’c + 2abe + 2b*c + 2ba*
+2ab’® + 2abc + 2¢b* + 2ac® + 2bc* + abe — ac?
—a’b+a*c - b*c+bc? + ab® — abe
(b+c)(c+a)(a+b)
_ 6abc +3ac® +3a’h +3a’c + 3b%c + 3ab® + 3bc?
b+c)(c+a)(a+b)

_ 3[2abc + ac® + a*b + a’c + b*c + ab® + bc? ]
- (b+c)(c+a)(a+b)
_3(+c)(cta)(a+b)

© (bto)(c+a)(a+b)

SELF ASSESSMENT SHEET

1. (x" — a") is divisible by (x — @)
() for all values of n (b) for even values of n
(c) for odd values of n

2. If (x + 1) is a factor of x* + 9x3 + 7x2 + 9ax + 542, then :

(a) a=137 (b)5a*>-9a—-1=0

(d) only for prime values of n

(¢)5a*>+9a+17=0 (d) a=+/131
(CDS 2004)

3. When x* + 2x? + 4x + b is divided by (x + 1), the quotient
is x? + ax + 3 and the remainder is — 3 + 2b. What are the
values of a and b respectively ?

(@) 1,0 (b)-1,0 (1,1 d)-1,-1

(CDS 2005)
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4. If X3 + px + g and x* + gx + p have a common factor, then
which of the following is correct ?

(@pt+q=0 b)yptqg-1=0
@©@tqgt1)=0 (dp-q+1=0
(CDS 2005)

5. (2x —3y)* + 3y — 4z)> + (4z — 2x)* can be factorised into

which one of the following ?

(a) 2x+3y+4z) 2x -3y —4z2)

(b) (2x+3y—4z) 2x -3y +42)

(¢) 2x—=3y) By —4z) (4z— 2x)

(d) 6 (2x —3y) By —42) (22 —x) (CDS 2005)
6. If ax® + bx*> + x — 6 has (x + 2) as a factor and leaves a

remainder 4, when divided by (x — 2), the value of @ and b
respectively are :
(a)1,-2 (h)2,1 (0,2 @ 1,-1
7. If 4x? — 6x + m is divisible by x — 3, which one of the
following is the greatest divisor of m ?
()9 (h) 12 (c) 18 (d) 36
(CDS 2006)

1
8.Ify= x+—, thenx*+ x> —4x? + x + 1 = 0 can be reduced
x

to which one of the following ? (x # 0)
(@)y*+y-2=0 (b)y*+y-4=0
(€)y*+y-6=0 (d)y*+y+6=0
(CDS 2006)
9. Ifx>=y +2z,y> =z +x, z2 =x + y, then what is the value of:
1 N 1 N 1 9
x+1 y+1 z+1

()1 )0 (o)1 (d)2
(CDS 2007)

(az —b2)3 +(b2 _Cz)3 +(Cz —a2)3
(a—b’+(b-¢)+(c-a)

equal to :

(a)1 (b)(@=b)(b-c)(c-a)

(c)(@a+b)(b+c)(ct+a) @0

on simplification is

1. (a) 2. (b) 3. (@) 4. (¢) 5. (d) 6. (c) 7. (c) 8. (c) 9. (@  10. (¢
HINTS AND SOLUTIONS

2. Let f(x) =x* + 9x® + 7x? + 9ax + 54°.
If (x + 1) is a factor of f'(x), then
fED=0= DA+ 9 (1) +7 (1) +9a (-1) +5a>=0
=1-9+7-9a+54>*=0=5a>-9a—-1=0.
3. Let f(x) =x> + 2x% + 4x + b.
When divided by (x + 1), the remainder = f'(-1)
Given, remainder =— 3 + 2b
L3426 =f(-D)=(1P+2 (1) +4(-1)+b
=-3+2b=-1+2-4+D
=-3+2b=-3+h.
This is only possible when b = 0.
S () =342 + 4.
Now dividing f'(x) by (x + 1), we see that
+x+3
x+1) 5 +22 +4x

X3+ x2

X2+ 4x
xX2+x

o Quotient=x*>+ax+3=x>+x+3=a=1.

4. Let the common factor be x — o, then x = o will make the

given expressions zero, i.e.,

o> +pa+qg=0

a’+qa+p=0
Solving by the rule of cross-multiplication, we have

o a1

pP’-¢ 4-p q4-p

From, last two relation, oo = 1.

2_ 2
- 2= 21
q-p

5. Since (2x — 3y) + 3y — 4z) + (4z — 2x) = 0, therefore,
(2x —3y)* + By —4z)® + (4z - 2x)

Take out 2 common

=>1l=—@p+tqg)=>p+tq+1=0.

=3.2x-3y)3y —4z) (4z - 2x)
=6.2x - 3y)(3y —42)(2z — x).

6. Letf(x)=ax’+bx>+x—-6
(x +2)is a factor of f(x) = f(-2) =0
L f(2)=-8a+4b-2-6=0
= -8a+4b-8=0=>-2a+b=2 (D)
(x—2) leaves a remainder 4, when dividing f(x) = f(2) =4
L f2)=8a+4b+2-6=4=8a+4b-8=0
=2a+b=2 ..(ii)
... From (i) and (i) b =2, a = 0.
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7. If f(x) = 4x% — 6x + m is divisible by (x — 3), then /(3) = 0
=403 -63+m=0=36-18+m=0=>m=-18.
The greatest divisor of m = 18.

8.x*+x3 -4 +x+1=0

= X’ +x—4+l+i=0

X x2

1 1
= x2+—2+x+—74=0
X X

1Y 1
= |x+—| -2+|x+—|-4=0
X X

1
=)’+y-6=0 ('.'x+—=y)

9. x*=y+z=>x>+x=x+y+z

X 1
S>xx+)=x+y+tz> ——=
x+y+z x+1
. y 1 z
Similarly, = and =
y+l x+y+z z+1l x+y+z
. 1 N 1 N [ X N y
x+1 y+1 z+1 x+y+z x+y+z
N z :x+y+z=1.
X+y+z x+y+z

10. Use the identity, if a + b + ¢ = 0, then a® + b* + ¢3 = 3abc.
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