D aD G GD GD D GD D GD GD G G G G G GD G G G ) I I I GID GID GID GID GID GID GID GID GED GED GID GED GED GED GED GED GED GID GID GID GID GID GID GID GID GIb b G @D @D @D @G> a» a» a» o

P
[ ]
Polynomials
.
POLYNOMIAL For example, in the polynomial 8x® — 4x° + 7x* — 8x?

A function p (x) of the form
p)=a,tax+ax +..+ax"

where a,, 4,, a,, ..., a, are real numbers, g, # 0 and n is a
non-negative integer is called a polynomial in x over reals.

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

If ay, a;, a5, .., a, are all integers, we call it a
polynomial over integers.

If they are rational numbers, we call it a polynomial
over rationals.

Hlustration 1

(@) 4x*+ 7x—8 is a polynomial over integers.

. T 3,245 8 y : ’
by —x'+ Ex - ;_\' + 5 is a polynomial over rationals.
(¢) 4x’— \ﬁ x+ 45 isa polynomial over reals.

Monomial

A polynomial having only one term is called a monomial.
For example, 7, 2x, 8 are monomials.

Binomial
A polynomial having two terms is called a binomial.

For example, 2x + 3, 7x° — 4x, x> + 8 are binomials.

Trinomial

A polynomial having three terms is called a trinomial.

For example, 7x2 — 3x + 8 is a trinomial.

Degree of a Polynomial

The exponent in the term with the highest power is called
the degree of the polynomial.

+ 3, the term with the highest power is x°. Hence, the degree
of the polynomial is 6.

A polynomial of degree 1 is called a linear polynomial.
It is of the form ax + b, a = 0.

A polynomial of degree 2 is called a gquadratic
polynomial.

It is of the form ax* + bx + ¢, a # 0.

Division of a Polynomial by a Polynomial
Let p (x) and f'(x) be two polynomials and f(x) 0. Then, if
we can find polynomials ¢ (x) and » (x), such that

p () =/(x). g (x) +r (),
where degree r (x) < degree f (x), then we say that p (x)
divided by f(x), gives g (x) as quotient and r(x) as remainder.

If the remainder » (x) is zero, we say that divisor f(x)
is a factor of p (x) and we have

px)=/(x).qx)
Nlustration 2 Divide f (x) = 5x° — 70x% + 153x — 342 by
g(x)= x*> —10x + 16. Find the quotient and the remainder
Solution:
Sx—20
5% — 70x% + 153x — 342
5x° — 50x% + 80x
i i =

- 10x+ 16

_20x% + 73x— 342
2052 + 200x —320
- B

—127x—-22

Quotient = 5x — 20 and
Remainder =—127x — 22.
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Ilustration 3 Determine if (x — 1) is a factor of
p)=x-3x2+4x+2

P2 _2x+2

x-1 ¥ -3 +4x+2
P
-
—2¢% +4x
~ 22 2%
= 4
2x+2
2x-2
-+
4

Since the remainder is not zero, (x — 1) is not a factor
of p (x).

| Some Basic THEOREMS |

o ~
| Factor Theorem l
] [
1 Let p (x) be a polynomial of degree n = 0. If p (@)=
I 0 for a real number a, then (x—a)isa factor of p (x). !
) 1
1 Conversely, if (x — a) is a factor of p (x), then p (a) 1
t =0 i
N P

Illﬁstr;ltion 4 Use: féé-tor t_h.eorem-u.:-; defe;'-ri{iﬁé 1f‘(r— I.) is

afactor of X® —x7 + x* — X7 +x* —x + 1

Solution: Letp (x)=x" —x" +x° ¥ +x* —x+1

Then, p(1)=(D)"—(1)"+(1)°~(1)
+(1)¥-1+1=1#0

Hence, (x — 1) is not a factor of p(x)

s A
1 Remainder Theorem 1
1 i
! Let p (x) be any polynomial of degree = 1 and ¢ any 1
: number. :
‘:\ If p (x) is divided by x — @, the remainder is p (a). /'

IMlustration 5 Let p (x) =x° + Sx* — 3x + 7 be divided by
(x—1). Find the remainder

Solution: Remainder =p (1) =P +5(1)*3(1)+7
=10

= Some UseruL ResuLts AND FORMULAE ==

T

1. (A+By¥=4> + B>+ 24B
2. (A—-BP=A*+B*_-24B=(A+ By* - 44B
J.(A+B)(A-B)=4*-B*
4. A+ByY+(A-BP=24*+B)
5. (4+B)’—(4A-B)Y’=44B
6. (A+BP=A>+B>+34B (4 +B)
7. (A-B)*=4*-B*-34B (4 - B)
8. A°+B*=(4+B)*-24B
9. 42+ B =(4+B) (4% + B> — 4B)
10. 4> - B*=(4 - B) (4> + B>+ AB)
11. (A+B+C)y*=42+B*+C*+2 (4B +BC+ C4)
12. (42 +B*+C* 3 4BC
=(A+B+C)(4*+B*+ (- AB—-CA-BC)
13. A+B+C=0= A4+ B>+ C* =34BC.
14. 4" — B" is divisible by (4 — B) for all values of n.
15. A" - B" is divisible by (4 + B) only for even values
of n.
16. A" + B" is never divisible by (4 — B).
17. A"+ B" is divisible by (4 + B) only when n is odd.

e o mm mw m mm o e o e E e e e EE R E W m e e o m mm e o o e =

{ A UseruL SHorT-cuT METHOD |-

% o’

, N
1 When a polynomial f(x) is divided by x — & and I
: x — b, the respective remainders are 4 and B. Then, :
y  if the same polynomial is divided by (x —a) (x - b),
1 the remainder will be I
1 A-B _ Ba-Ab :
: X+ .

1 a-b a-b ]

Hllustration 6 When a polynomial f(x) is divided by (x — 1)
and (x — 2), the respective remainders are 15 and 9. What is
the remainder when it is divided by

(x—1)(x—2)?
Solution: Remainder = = B.\'+ B~k
a—nh a—b
” ]5—9"_4_9(])—15{2)
1-2 1-2
=(=x+21)
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Practice Exercises

DirricuLty LEVEL-1
(Basep on MEemoRy)

.Af{a+b+2c+3d) (a—-b—2c+3d)

=(a—-b+2c-3d) % (a+b-2c~-34d),
then 2be is equal to;

3
3 ad by =
(a) 3 ac {)2

2 a2
(c) a [)M

[Based on MAT, 2003]

. What is the value of the following expression?

(1+ )1+ + 2 +x81 -0
(@) 1+x'¢ B 1-x'°
() x'¢-1 (d) > +1
[Based on MAT, 2000]

. If x* — 6x + a is divisible by x — 2, then a is equal to:

(a) 8 (b) 6
() O (/) None of these

. If (x — 2) is a factor of the pc-iyjrmmial,\-3 “2ax® tax— 1,

find the value of a.
(a) 5/6 (b) 7/6
() 11/6 (d) None of these

. Divide the polynomial 4y3 - 3}12 +2y—4 by y+ 2 and find

the quotient and remainder.
(@) &2 —1ly+24,-52  (b) 6% — 13y + 36, — 64
(¢) 4_1;2 + 13y —24,+52  (d) None of these

. Resolve into factors: 16 (x—_v}z -9 (x +y]2.

(@) (x—35y) (5x—y)
(e) (x=Ty) (Tx—w)

() (x+7) (Tx+y)
(d) None of these

. Resolve into factors: 4x> + | 2xy + 9)2 —8x—12y.

(@) 3x+2y) (dx+2y-3)
(b) (x+3y) (2x + 3y —4)
(¢) (2x—3y)(2x + 3y + 4)
(d) None of these

. Resolve into factors:

167 — 72xy + 81y% — 12¢ + 27y
(@) (6x—Ty) (6x— Ty —5) (h) (4x—9y) (4x — 9y —3)
(c) (4x+9y) (4x + 9y +3) (d) None of these

. Resolve into factors: (a + !:}3 —14e(a +b)+ 492,

(b) (a+b—Tc)
(d) None of these

(@) (@a—b—9¢)°
(©) (a+b+9c)

10.

Resolve into factors: 8 b_zyz + 108xyz + 362°.

(@) (6xy +92)° (b) 9xy —72)°
(¢) (9xy + 62)? {d) None of these

11. If a + b+ ¢ =0, then the value of @ (b + ¢) + b (¢ + a)
+c (a+b)is:
(a) abe (b) 3 abe
(c) =3 abc (d) 0
[Based on MAT, 1999]
12. If (c + 1) is a factor of 2x* — ax’ — (2a — 3) x + 2, then the
value of ‘a’ is:
(a) 3 (b) 2
(c) 32 (d) 1/2
., |Based on MAT, 1999]
13. 16P= 2 2% and 0= Z*_ then the value of PIQ is:
x° —49 x+7
x—6 x—6
@ x=T] ®) x+7
x—6 x+6
© x+6 L x=7
[Based on MAT, 1999]
14. What is the value of the following expression?
(1+x) 1+ (1 +2) (1 +x% (1 -x)
(@) 1 +x'© (b) 1 —x'®
(c) ¥ 1 () x*+1
[Based on MAT, 2000]
15. Resolve into factors:

16.

9 (3x+5¢)* — 12 (3x + 5p) (2x + 3p) + 4 (2x + 3p)°
(@) (7x+9)* (b) (5% + 9y)
(c) (5x - 9_1-‘]2 (d) None of these

If x + 1/x =3, then > + 1/x” is equal to:
(a) 9 (h) 18
(c) 27 (d) 6

|Based on ITFT, 2005]

. Factorize: 45a°h + Sab® — 30ab*

(b) Tab (5a— b)Y
(d) None of these

(@) Sab (5a— b)*
(c) Sab (3a—b)?

. Find the factors of (@ — b)* + (b—¢)® + (c —a)®

(@) a+b) (b+c)(c+a)
(b) 5a—b) (b—c)(c—a)
(c) 3a—b)(b—c)(e—a)
() None of these
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22

23.

24,

(a) 64 (h) 14
(c) 8 (d) 2
. 1 . . 1
If Vx + —— =5, what will be the value of x> +—?
w./-; X
(a) 927 (b) 727
(c) 527 (d) 627
Ifx+ i = 3, the value of x% + L is:
X .1'6
(a) 927 (b) 414
(c) 364 (d) 322
3, 1 1.
If | x Fml| = 52, the value of x + — 1is:
X X
(a) 4 (b)3
(c) 6 (d) 13
1
. Ifx+ T 1 and y + L. 1, find the value of z + i
J Z X
(a) 2 (b) 1
(c) 0 (d) 3

DirFicuLty LEVEL-2
(Basep on MEMORY)

'
|
|
|
|
|
| 1 2
| 19. Factorizea’ + — +3-2a— =
" a a
| (a) {a+l—l](a—l+1J
| a . i
| . LY
| ) la+——1 a+—+IJ
' 1 o a
| 1Y 1
| (c) Lzr+—+l La+—+l
| a a
: ) [a+l—1][a+l—1J
a a

' 1 1
| 20. Ifx+ — =2, find the value of x* + —.
| * &
| (a) 2 (h) 4
| (c) 6 (d) 8
| 1 3 E o
" 21, If x+ — =2, thenx” + — is equal to:

X II'
|
|
|
|
|
|
|
i 1. (" — "y is divisible by (x — a)
| (a) For all values of n
i {6) Only for even values of n
| () Only for odd values of »
i (d) Only for prime values of n
| 2. Which of the following expressions are exactly equal in
| value?
] {a) (3x— ,r)z - {5);‘2 — 2xy)
[ (b) (2x—p)*
[ () (2x+y)*—2xy
| (d) (2x+3y)° — 8y (2x +))
: (@) (a) and (b) only (h) (a), (b) and (¢) only
0 () (b)and () only (d) (a), (b)and () only
| [Based on IRMA, 2002]
] 3. Find the values of nr and # in the polynomial 2x” + mx” +
| nx — 14 such that (x — 1) and (x + 2) are its factors.
| (aym=4,n=5 Mm=9,n=3
| (c)m=6,n=7 () None of these
| 4. Factorize (a — b + c)z + (b —c+ cr)z + 2{a — b + <)

(b+e¢—a).

l 2 2
| (a) 4a (b) ba
| (c) 8a> (d) None of these
|
|
|

. Value of k for which (x — 1) is a factor (x3 — &), is:

(a) — 1 (h) 1

(c) 8 (d)—8
|Based on FMS, 2005]

CIE X 4y X% =0, then:

(@) x+ty+z=0 (b) (x+y+ 2)3 =27 xyz
(¢) x+y+z=3x2 2+ +2=0
[Based on FMS, 2005]
L1330 —9¢% + kx — 12 s divisible by x — 3, then it is also
divisible by:
(@) 3x2 -4 (b) 3% +4
(c) 3x—4 (d) Ix+4
|Based on FMS, 2010]

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

remainder 6 when divided by x + 2, then the values of a, b
and ¢ are respectively:

(@ 1,1, 4
() 3,3,4

(h)2.2,4
(d)4.4,4
[Based on XAT, 2006]
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10.

11.

12.

13.

14.

15.

16.

17.

. The condition that ¥° + 10x* — 7x* + 10ax + 5a° will

contain x + | as a factor is;

(a) a= J-169
(¢) 5a*—10a+16=0

(b) a=-2
(d) 5a*~10a—16=0
|Based on XAT, 2006]

If ' + 2% + ax + b is exactly divisible by x> — 1, then the
values of @ and b are respectively:

() 1 and 2 (b) 1 and 0
(¢) —1 and -2 (d) 0D and 1
|Based on XAT, 2006]

If the polynomial x> + px + ¢ has three distinet roots, then
which of the following is a possible value of p?

(a) -1 (b0
(e) 1 (d)2
|Based on XAT, 2007]

Xy ey
If —+= =6, find the value of — +—-.

J.‘ X }. X
(a) 176 (b) 198
(c) 184 (d) None of these

o + 7 + 22
If x + y+ 2 = 0, what will be the value of ————?
X" =yz

(a) 4 (b) o
(c) 2 (d) 8
Which of the following must be equal to zero for all real

numbers x?7
L -E At neu
(b) | only
(d) None of these
[Based on NMAT, 2005]

(@) 1l only
(¢) 1 and 11 only

Factorize: (2x + 31)° + 2 (2x + 3v) (2 — 33) + (2x — 3)°
(a) 16x (b) 18+
(c) 127 {d) None of these

1 .
Factors of a® + Z + a will be:

(a) (a+%}[a—-l2]

1y 1
(¢) (cr+5] (d) [a 1—5] Xa
a’

B2 2
Ifa+ b+ c=0, the value of [— +— + —] is:

5

1\
h b
{)[ﬂ+2]

be ca ab

(a) 1 (b) 0
(e) —1 (d) 3

20.

21.

22.

23.

24,

3

. Ifx+y+z=9and xy + yz + zx = 23, the value of x> + y
+2- 3xyzis:
(a) 108 (b) 207
(c) 669 (d) 729

. When (x° — 2x% + px — q) is divided by x* —2x — 3 the
remainder is (x — 6). The values of p and q are:
(@p=-2,9=-6 Byp=2,q=-6
(c) p=-2,g=6 (dyp=2,9=6

n—1

i _ n n-2 .
Let f(x) = agx’ tapx’ T tayx +..ta,  x+a,

where ay, @, a5, ... , a, are constants. If £(x) is divided by

ax — b, the remainder is:
1=
a

b
(“]f[—)
a

o =
e} fl— Nl —
(]J[b] ((”[b]

1 (2 — o'+ 512y 132 is divided by (' — %), the
quotient is:

(@) x+y () x -y

() x'2 4172 @ 212

When 4x* — ax” + bx — 4 is divided byx—2andx+ 1, the
respective remainders are 20 and —13. Find the values of @
and b.

(@) a=3,b=2
(c) a=7,b=6

(hya=5,b=4
(d)a=9,b=8
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)7

(a) _—5_1:+ 12 (b) _—7_\'+ 14
3 3

(c) _—5x+ 16 (d) _—7_\‘+ 12
3 3

If (x — 1) is a factor of Ax" + Bx® — 36x + 22 and 25 = 649,
find 4 and B.

(@) A=4.B=16 (hyA=6,B=24
(c) A=2.B=12 (c)A=8,B=16
. Find the remainder when &’ —5a" 4+ 7a—9is divided
bya® +a—6.
(@) 19a—31 (b) 19a—38
(c) 19a—49 (d) 19a—45

[Based on CAT, 2009]
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Answer Keys

DirricuLty LEVEL-1

6. (c)
19. (d)

7. (b)
20. (a)

8. (b)
21. (d)

9. (b)
22. (¢)

DirricuLty LEVEL-2

L@ 23 3@ 4&@GB 5 (@
14. () 15.(p) 16. (b)) 17.(c) 18. (¢)
1. (@) 2.(d) 3.(b) 4 (a) 5. (b
14. (d) 15 (@) 16. () 17.(d) 18. (a)

1. (a) Given expression

6. (b)
19. ()

7. (b)
20. (a)

8. (a)
21. (a)

9. (¢)
22. (a)

Explanatory Answers

DirricuLty LeEveL-1

= (a+b)(a—b)—(a+b)(2c—3d)

+(2¢+ 3d) (a - b) — (2¢ + 3d) (2¢ — 3d)

5. (a)

v +2

10. (¢)
23. (d)

11. ()
24. (a)

10. (c)
23. (a)

11. (a)
24. ()

4% — 11y +24

12. (a) 13. (a)
25. (h)

12. () 13. (¢)
25. (d)

4 - 37 +2y -4

=(a—b)(a+b)-(a—b)(2c+3d)

= (a+b)(2c —3d) = (a—b) (2c + 3d)
= 2ac —3ad + 2bc — 3bd = 2ac + 3ad — 2bc
= 4be = Gad
= 2be = 3ad.

2. (b) Given expression
= (1 =21+ 001 + )1 +xH(1 +2%)
= (1 =)L+ D)1 + ¥y +2Y)
= (1 -1 +x*)1 +5%)

=(1 =M1 +2%=1- "
3. (a)

4. (h) Let, px)= - 2a +ax—1

2 2a (2 +2a—-1=0
= 8—-8a+2a-1=0

= —fm——?:au—z.
6
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+(2¢c—3d) (a+ &) —(2c - 3d) (2c + 3d)

— 3bd

Since x — 2 is a factor of p (x), we must have p (2) =0

4_1-'3 + 8)»'3

4

117 +2y -4

1222y

24y +

24y -4

48

—52

. Quotient =47 — 11y +24

Remainder = -52.

6. (c) 16 (x—y)> — 9 (x+ )
“BE-YF-Bk

+ )

=4 x—y)3x+][4x—-py)+3(x+y)]

=(dx—dy—3x—3p) (dx— 4y +3x+ 3y)

=(x—7) (Tx—y).

7. (b) 4x* + 12xy + 9% — 8x — 12v
= [(2x)% + 2 (2x) (3y) + (3y)"] 4 (2x + 3y)
= (2x + 3y)* 4 (2x + 3y)
={2x+3y) (2x +3y—-4).

hendhedh ettt et e et i iy |

L o aon cop G CED CED GED GED GED GEHD GED GED GHD GED CGHD CHD GEHD GHD CHD GEHD GHD GHD CHD GHD GHD GHD GHP GEHD GHD GHD GHD GEHP GED GHD GHD GHD GHD GEHD GEHG GNP > am> o> o o



Gh b Gp Gb b Gb Gb G GD GD G Gh G Gh Gh G Gh G @b Gh G Gh G G Gh G Gh G @b Gh @GP Gh @b @b Gh G Gh G Gh Gh G Gh G Gh Gh GP Gh G G) b GP Gb GD GP G aP a» an o

8. (b) 16x” — 72xy +81y° — 12x + 27y
= (4x)” -2 (4x) (9) + (9¥)° -3 (4x — 9y)
= (4x — 9y)> —3(4x — 9y)
=(4x—9y) (4x -9y -3).

9. (b) (a+ 37)2 —1de(a+b)+ 49¢°
=(a+ b]2 2(a+b)-(Te)+ (75)3
=(a+b-Tc) .

10. (¢) 81x%7 + 108xyz + 362°
= (9xy)? + 2 (9x) (62) + (62)°
= (9xy + 62)3.
1. (¢) If a+b+c=0,then
@+ B+ =3 abe
o az(b +e)+ bl(.r.' +a)+ & (a+h)
= a® (—a) + b*(=b) + (<)

=—-p

B
=@+ b+
=—3abc.

12. (a) x =—1 satisfies the equation

27—~ (2a-3nx+2=0
= a=3

b = ~ =
13-(a}£=x—3()x,\+7=x [}
O ¥ -49 x+6 x-—7

14. (b) Given expression
=(1-0)(1+0) 1+ (1+xH) (1 +xD
=(1-D U+ A+ +xH
=(1-xh (1 +x% (1 +5Y
=1 —x% @ +5%=1-x,
15. (b) 9 (3x + 5y)° — 12 (3x + 5y) (2x + 3p) + 4 (2x + 3p)°
=[3 Gx+ 50 -2 [3 Gx +51] [2 (2x + 3y]
+[2 2x + 3]
=[3 Gx+50) 2 (2x+ )P
=(9x + 15y — 4x — 6y)°

= (5x + 9%
1y I i1
16. (b) (4‘4- —J = P r—+3-x—| x+ —]
X xJ _'f!\ X
=  27-9=x+ i‘
X
3 1
' +— =18
¥

17. (c) 45a°b + Sab> — 30a°b>
=5ab [9;:12 +b% - 6ab]

= 5ab [9a® — 6ab + b7
= Sab [(3a)* -2 (3a) (b} + (b)*]
= Sab [3a - b
18. (¢) Suppose,a—-b=x,b-c=y,c—a=z

Sla-b)+(b-e)+(c—a)=x+y+z

= 0=x+y+z
xty=-—=z (1)
: (x+y) =(2)’
or, X +_1>3 +3xy(x+y) = 2
o, X4 +74 Iy (=) = -z
[On substituting x + y = —z from eq. (1)]
or, X+ .1’3 = Jxyz =~ 2
or, x‘l + }'3 + :3 = 3xyz

s (a—bY +(b-c) +(c—a)
=3a-by(b-c)(c—a)

1
19. () &®+ — +3-24 2
2

a
1
= [az+-:;+2} —2a = +1
a” a
2 )
=(¢I+-—J —2[511— +1
a | a

=(x=1)
| 2
=(a’+——|] ;
o
| 1) "
20. (a) x+ = =2=3|x+—| =@°
x X
,\‘2+—,_,+1r— =4
x x
2 1
= .'€_+—,T+?.:4
o
2 1
= X +-—j- =2
2
( 2 ) op
- N
7
= ol g2 L oy
] 5
X X
= . S0
o
4 1
Xk — =2
o
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21. (d)

22. (¢)

23, (d)

1. (a)
2. (d)

r+ — =2
X
I a3
(.r+—] =123
=
ENEROY ()
X \ X
1
A+ — +3x2=8
x
|
X+ :3 =2
X
— 1
Jx+—= =5
x
(= 1 .
|\|'_r-+—_] =(5)°
A=
w2l = L os
Jxooox
1
2+x+— =25
X
,'r+l =23
X
| x+—| =(23)

1
e+ — =527,
g
i 1 2
ppe| =32
X

24. (a)

= A
¥
1 3
= [J\ +—2] :73
X

x4 --'b- +3 [.\-3+--1,--] =343
Xx

=>xf’+lﬁ+3x7:343
X

S+ L —sa3o21=32,
X

() (o)t

|
where, v=x+ -
X

ie., ¥ -3p-52=0
Clearly, y = 4, satisfiesy> 3y 52 =0

1
v+ — =4,
x
1 1 =1
i+ — =l=x=1_-—= 2
¥y ¥ J
1 v
= - = =
X y—1
1 1
and y+—=1=—=1ly=z=—
z z -y
:+l_ | 3 S N
X -y y-1 -y 1-»

DirricuLty LEVEL-2

(a) =(3x— I\’}z - l(S.\'2 - 2xy)
= ‘E?x2 + _1-'2 — bxy — 5x2 + 2xy
=4x%+)7 4y

= (2x - vy

(h) = (2x — Y’
(c) =(2x +)‘)2 — 2xy
=457 +_1'2 + 2xy
(d) = (2x + 3’ -8y (2x +y)
= 4x2 + 9_1-‘2 + 12xy — 16xy - 8_1-‘.‘)'

o ] 2
=4x% +37 _dry = 2x—y)%
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3. (b) Let, £ =26 + mx? + nx — 14

Since, x — 1 is a factor of f'(x)
Say=0
= 2P +m)+n()-14=0

[By factor theorem]

= 24+m+n—14=0

= m+mn=12 (1)

Since, x + 2, 1.e., x — (-2} is a factor of /(x)

f=2)=0 [By factor theorem|
=22 +m(2+n(2)-14=0
= —16+4m—-2n-24 =0
= 4n—2n-30 =0
= 2m—n =15 (2)

Adding Egs. (1) and (2), we get
Im=2T=>m=9
Put, m=9in Eq. (1),
weget 9+n=12
= n=3
4. (@) (@ b+cl+(b c+a)?+2a b+c)(b+c a)
=(a-h+cP+2(a-b+A(B+c—a)
+(b—c+ a]z [rearranging]

=[(@a-b+e)+(b-c+a)l =(2a) =4d°

5. (b) Put x—1l=0=x=1
Putting the value in
X —k=0
k=1

1 1 1
6. (b) If x3 + ¥3 + 23 =0, then

| 1 1
x+y+z)=3x3xy3xa3
(Ifa+b+¢c=0, then &+ = 3abe)
= [x+y+z}3=27_1y:.
7. (b) 3x® — 9x% + kx — 12 is divisible by x — 3
f3=0
3x3'-9x32+3k—-12=0

=
= 81 -81+3k—-12=0
= 3k=12
= k=4

So, the equation will be
-0l +d4x—12=0
(x—3)(3x>+4) =0

So, the given equation is also divisible by (32 +4),

8. (@) Applying factor theorem and Remainder theorem

JS0)=4
= c=4
fi=1)=4
= a—-b+tc=4
and, f(-2)=6

= 4a-2b+c=6

On solving, we get

9. (¢) Using factor theorem
x+1=0=x=-1
Putting f{—1) =0, we get
5a°—10a+16=0

10. (c) Using factor theorem
S =0andf(1)=0

wegeta=-land b=-2.

11. (@) Since. coefficient of x* = 0. Sum of roots o + B+y
=0.

This means at least one of the roots must be negative.

12. (b) —+= =6
VX
3
= [i+i] (0)1’
\y x
' v S
;i'+__3 +3 ['—+'—] =216
¥ X y x
3 3
X ¥
—3+—‘ +3x6=216
y X
v
3+73- =216-18 = 198.
¥V X
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13.

14.

16.

17.

18.

19.

20.

21.

() v xtytz=0=(x +'1-‘+z)2=0

2

2 2
Loxt Ay bzt 2 xy tyzta)=0

242=2 (xy +yz +zx)

=-2[x(y+2z)+yz]

2
L

:.2{):)( -‘:+.1J‘:)
(Crx+ty+z=0)
=2{,t2 ¥z)

bl 3 2
x“+y +z°
S e A 2

xT—yz

(d) None of the given expression will be zero by hit and
trial method.

o (@) (204397 2 (2x + 3y) (2x— 3) + (2x— 3y)?

=[2x + 3p) + (2x = 3p))* = (4x)® = 16x°
; 2
(h) at+ l +a;az+(lJ +2.a {l}
4 2 2
(3
=g |
2

(d) a+b+c=0=>a"+b>+c =3abe
@ b @ a2 b &
. t———— =3 o ——b—=3
abe abe  abe be ac ab

(a) o+ y]’ +3_ 3xyz
2 2 2
={xty+zy(x+y +z2" —xy—yz—zx)
=4yt [(x+y+2)7 3 (xp+yz + 2x)]
=9 [(9}2 -3(23)] =9 [8]1 —69]
=09 x12=108,
{c) On actual division, remainder is (p + 3) x — g
s pt3)x—g=x-6
= pt3=landg=6
= p=-2.g=6

b
(a) ax—b=0=x=—
a

So, remainder = f (é] .

I ) )
CINTEIT
TR =(x+ty)

22. (a) Letf(x)= 4x° — ax” + bx—4. When the expression f(x)
is divided by x — 2, the remainder is

f@)=42 -a@’+b@2)-4=20 (given)
= 2b—4a +28=20
= 2a-b=4 (1)

Similarly, when the expression /(x) is divided by
x — (—1), the remainder is

J(=1)=4x% 1P —a (1) +b(-1)-4=-13 (given)
=-4-a-b-4=-13
= at+h=35 (2)

Solving Egs. (1) and (2), we get
a=3b=2.
23. (@) The function f(x) is not known
Here, a=3,b=-6
A=7,B=22.
Required remainder

A-B Ba—Ab
x+
a—-b a—h

7-22 | 22x3-7x(-6)
3—(-6)

24, (¢) Since x — 1 is a factor of Ax® + Bx® — 36x + 22

AWM +B1)Y¥36(1)+22=0

- A+B=14

and, 28 = 2%

= B =64
A=2B=12.

25. (d) By direct division method,

(a*+a—6)a’ —5a° +Ta—9(a—06)

(m)a" +a —6a

—6a” +13a -9
(-)—6a" —6a +36
19a - 45

». Remainder = 194 — 45,
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