Polynomials

( Fastracl« Revision )

> Algebraic Expression: Any expression that
contains constants and varlables, connected
by some or all of the operations + -, x and
+, is known as an algebraic expression.
For example, Wy 1, Gyt = 5y2 +2Xxy etc.

» Polynomials: An algebraic expression in which the
variables involved have only non-negative integral
powers. For example, 7x+ y+5,a+ b, etc.

» Polynomial in One Variable: An algebralc
expression which consists of only one type of
variable in the entire expression. For example,
2x%2+5x-7,3y> +12y° +7y—9, etc.

» General Expression of Polynomial: A polynomial

in one variable x of degree n can be expressed as

n—1

n
a_x +Un_1X +...+G1X+GO

n
where, a, & 0, gy is constant term and gy, @y, ......, @,
are called coefficlents of x, x°, x>, ... X" respectively.

» Terms and their Coefficients: If f(x) = a, x+
a1 X" V4 a, ,x "%+ ..+ ay x+ gy is a polynomial
in variable x, then @, x”, a, 1 ¥, a, 5, X", ..., a;x
and a, are known as the terms of polynomial f(x) and
Qp Apyy Ay g, - Gq @Nd g respectively are known as

their coefficients.

» Degree of a Polynomial: Highest power of a variable
in the polynomial.
For example, in case of 6x* + S + 3, the highest

power of xis 4, so the degree of polynomial is 4.
» Types of Polynomials:

1. Linear Polynomial: Polynomial of degree 1.
In general, ax+b,a» 0 is a linear polynomial

2. Quadratic Polynomial: Polynomial of degree 2.
In general, ol + bx + ¢, a # 0 is a quadratic
polynomial

3. Cubic Polynomial: Polynomial of degree 3.
In general, aC + b+ ox + d, a = 0 is a cubic
polynomial

4, Biquadratic Polynomial: Polynomial of degree 4.
Ingeneral,ax4+bx3+ +de+e ax0isa
biquadratic polynomial

5. Constant Polynomial: Polynomial of degree 0,
consisting of a non-zero constant.
Forexample, 12,-7,9/14, etc.
6. Zero Polynomial: A polynomial consisting of one
term, namely zero.
» ClassiFication of Polynomials:
1. Monomial: Polynomial with only one term.

Forexample, 5x, %y, etc.

2. Binomial: Polynomial having two terms.

Forexample, 8x + Sy—?yz + By etc.
3. Trinomial: Polynomial having three terms.

Forexample, 3y2 +4y+ g etc.

nowledge B&ODSTER
1. Linear polynomlal can be monomial or binamial.
2. Quadratic polynomial can be monomlal, binomial
or trinomlal
7\ 3. The degree of a zero polynomlal Is not defined.

» Zeroes of a Polynomial: Let p(x) be a polynomial in
one variable and ‘a’ be a real number such that the
value of polynomial at x= a is zero, i.e., p(a) = 0, then
‘a’ is said to be a zero of a polynomial p(x).

nowledge BEOSTER

1. A non-zero constant polynomial has no zero.

2.0 may or may not be the zero(s) of a given polynomial

3. A polynomial of nth degree can have maximum n
5 zeroes.

» Division Algorithm in Polynomials: Suppose p(x)
and g(x) are two polynomials such that degree
p(x) = degree g(x). When we divide p(x) by g(x), then
we get the resultin the form of

p(xX) = g(x). glx) + r(x)
where g(x) = quotient
and r(x) = remainder

» Remainder Theorem: Let p(x) be a polynomial
having degree 1 or more than 1 and let « be any real
number. If p(x) is divided by (x — @), then remainder
is pla).

» Factor Theorem: Suppose p(x) be a polynomial of
degree 1 or more than 1 and a be any real number.

(1) If p(a) =0, then (x—«) is a Factor of p(x).
(i) If (x—a) is a Factor of p(x), then p(a) = 0.
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» Factarisation of Quadratic Polynomial: Quadratic
polynomial can be Factorised either by splitting
middle term or by using factor theorem.

1. Polynomial of the form x2 + bx+ ¢: We find
integers pand gsuch that p+ g=band pg=c.
Then, x% + bx+c=x%+ (p+ q)x+pq
=9 + pX+ qx+pq
=X(x+p)+q(x+p)
=(x+p) (x+q)

2. Polynomial of the form ax? + bx + c: We find
integers pand gsuch that p+ g= band pg= ac
Then, ax? + bx + ¢ = ax? +(p+q)x+ﬂ

2.2
_a°x“ +apx+aqgx +pq
a

_ax(ax + p)+q(ax + p)
a

= l(ax +p)lax +q)
d

» Factorisation of Cubic Polynomial: To factorise a
cubic polynomial p(x), we
(1) find x= g, where p(a) =
(ii) then (x— a) is a factor of p (x).
(iii) now, divide p(x) by (x— a) i.e., p(x)/(x - a).
(iv) and then we factorlse the quotient polynomlial
by splitting the middle term.

» Algebraic Identities: Algebraic equations that are
true for all values of variables occurring in it.
Some useFul algebraic identities are:

M (x +y L 2xy +f
(i) (x-y)? x2—2xy+y2
(iif) o= yz (x+y) (x—y
(iv) (x+a) (x+b) =
(v) (x+y+z) - 4-J/2+z2 +2xy + 2yz + 2zx
(vi) (x+y) +y3+3xy(;-(+y):}(3+y3+35(2y+3xy2
(vii) ( ~y)’= ?—ﬁ—Bxy(x—y)=Xa—y3—3>3y+3xy2
(viil) 3 +y> = () O —xy +y2) = (x-+y)> = 3xy (x +y)
ax) ?—ﬁ=(x—y) (8 +xy+y%) = (x=y) + 3xy (x-y)
0P+ + 2 =302 = (x+y+ 0l + Y+ 2
—Xy-yz—2)
IFx+y+2z=0, then x° +,\P+23 =3xyz

(a +b)x +ab

& Practice Exercise

-€) Multiple choice Questions N

Q 1. Which one is not a polynomial?

3
a 4 + 2x—1 b
| d_y2+5y+l

Q 2. Which of the following algebraic expression isa
polynomial in variable x?

a. x? +—22w b. Vx +1

X

3/2

G X +3X— ¥ At TR

Jx

Q3. The polynomial pf +gx+ rx* +510s of type:

a. linear b. quadratic
¢. cubic d. biguadratic

Q4. The polynomial of type p(x) = ax* + bx+c,a=0
is:
a. linear b. quadratic

¢. cubic d. biguadratic

Q5. Classification of the polynomial 3x 4 2xis:

b. binomial
d. All of these

a. monomial
c. trinomial

Q 6. The zero of the polynomial p(x) = 2x + 5 Is:
a. 2 b.5

d _3
2

i

wviing

Q7. The zeroes of the polynomial p(x) = 3x* — 1 are:

1 1
= — and4/3
a. = and 3 b. \/-3- \/_
= 05 gL =l
c —=an . —=and—=
NE) BB
Q8. Ifp(y) =4+ 3y—y*+5y°, then value of p (-1) is:
a. =5 b.-9
c0 d. -6
Q9. The number of zeroes in K +dx +4 is:
a. l b. 2
e 3 d. None of these

Q10. If p(x) = x + 3, then p(x) + p(—x) is equal to:
a 3 b. 2x €0 d 6

).+\/_+1 is:

Q1L The degree of polynomial p(x

a. 0 G.2 ¢l d. 3
Q12. The remainder when X — 2% + 3x + 2 is divided
by x -1, is:
a. 4 b.-4
&3 d.-3
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Q13.

Q4.

Q1s.

Q 16.

Ql7.

Q18.

Q19.

Q 20.

Q2l

Q22

Q 23.

Q 24.

If x*' — 15 is divided by (x + 1), then remainder
is:
a. —14 b.-16
c —-15 d. 17
If (x—2) isa factor of ° —-2x% + p> then the value
of p is:
a1 b. 1
(e d.o
1 1
If 49x° —b=(7x+5](7x——2—),then the value
of b is:
il
a. 0 b. —=
g
g, & d. L
4 2
The value 0f5.63 x5.63 +11.26 < 2.37 +2.37 x 2.37

is:

a. 237 b. 126

c. 56 d. 64
Ifx+y:3,x2+y2:5,then.\yis:

a. 1l b. 3 c2 d S

The coefficient of x in the expansion of (x + 3)3
is:

a. 1 b. 9 c. 18 d. 27

The value of (361)3+(l39)3 Is:
(361)* —361x139+(139)*

a. 300 b. 500

c. 400 d. 600

Factors ofx _— — 12 are:
a. (x+2), (x-2), )(2+3)
b. (x+3), (x=3), (¢ +2)
c. 64 +2) (x2 6)

d (x+2), (x=2), (=3

Factorisation of x +3\EX+4 is:

a (x+202)(x+42) b (x+22) (x=2)
c (x=22)(x+42)  d (x=242) (x-42)

One of the dimensions of the cubold whose
volume is 160:2 —26x + 10, is:

a. (x=1) b. 2

c. (8x-15) d. All of these

Factors of (a + b)3 —(a- b)3 are:

a. ab, 3a° + b° b. (302 + bz), 2a

c. 2b, 3d* + b d. 3a® + b?), 2ab

If 3x-2y+2z=0, then thevalueofl?x;—8y3+ 2is:
a. —bxyz b. — 18xyz

c. 18xyz d. bxyz

-¢) Assertion & Reason Tupe Questions N

Directlons (Q. Nos. 25-29): /n the following questions, a
statement of Assertion (A) Is followed by a statement of a
Reason (R). Choose the correct option:

Qas.

Q26.

Q27

Q 28.

Q29.

a. Both Assertion (A) and Reason (R) are true
and Reason (R) is the correct explanation of
Assertion (A).

b. Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A).

c. Assertion (A) is true but Reason (R) is false.

d. Assertion (A) is false but Reason (R) is true.

Assertion (A): The expression 3t _ 42

+ x"_= 2 is not a polynomial because the term

~4x°" contains a rational power of x.

Reason (R): The highest exponent in various
terms of an algebraic expression in one variable
is called its degree.

Assertion (A): The degree of the polynomial
(x-2)(x=3)(x+4)is 4.

Reason (R): The number of zeroes of a
polynomial is the degree of that polynomial.

Assertion (A): If p (x) = X —dx+ 3,then3 and 1
are the zeroes of the polynomial p (x).

Reason (R): Number of zeroes of a polynomial
cannot exceed its degree.
Assertion (A): The remainder when

p(0) = — 2%+ 3xis divided by (2x—1) is % .
Reason (R): If a polynomial p(x) is divided by
ax — b, the remainder is the value of p(x) at x =—

Assertion (A): Factorisation of the polynomial
\Exz +1 I:c+6\/5 is (\/gx+2)(x+ \E).

Reason (R): Factorisation of the polynomial
35y% + 13y - 12 is (7y - 3) (5y + 4).

'@I Fill in the Blanks Type Questions \N)

Q 30.
Q3L
Q32

Q33.

Q 34.

Bvery real number is a ....icciiinaeieis of the zero
polynomial.

A polynomial of degree 3 in x has at most
.................. terms.

The quotient of 8x° — 5x” + 2x, when divided by
2X 1S crsvsmrsrsrarers ,

If one zero of the quadratic polynomial

< +3x+kis 2, then the value of K i$ covveveerrieennnn. ;
If £+ L 1, where x, y+# 0, then the value of
¥y X

(x3 —y3) IS vereerennennee
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I '
S Q 37. The zeroes of the polynomial p(x) = 2% + Tx—4
‘ True/False Type Questions N 1
B are—4and —-
Q 35. A polynomial of nth degree can have maximum 5
11 ZEroes. Q 38. (x+3)isafactor of * + 2 —dx + 3.
Q36. The integral zeroes of the polynomial Q39. When p(x)isdivided by (x - 2), then remainder
X+ 3x*-x—-3are-1,1and -3. is p(2).
Solutions '
v
1.(b)y+i 11(dm&=x+$g+l
Y 1
3,372 ‘ e - 2y7 41
2. (@ X+ can be written as x° + 3x which is =x+{x7)* +
x =X+ Xx+1
a polynomial in variable x. =T
3. (d) biquadratic Hence, the degree of a polynomial is one.
4. (a) Here, it s given that a=0
- P00 = 3 + b4 ¢ 12. (a) Let p() = 3> = 2% + 3x+ 2
=bx+c 1D .
which is a linear polynomial. ® Tlp
5. (b) binomial T If p(x) Is divided by x — a, then remainder Is p(a).
6. (d) Consider p(x)=0
= 2%+ 5 =0 When p(x) is divided by (x — 1), then remainder is
_ s p() = 1) -2(1)° +32) + 2
TS ~1~Ze 3 D=
7. (d) Given, 13. (b) Given, X' - 15 is divided by (x + 1), then
Bl <3 =1, remainder is (- 1)*! =15=-1-15=-16
: 1 2 ; 14. (d)
Now, P[—-]:B[——] ~1=3x=-1=1-1=0 .
)\ : G- TiP:
1 21 2 1 T If (x — a) is a foctor of p(x) = ax’ + bx + ¢, then p(a) = 0.
P[—]:B[_] —1=3XE—1= 1—150
3 V3 Let g(X) = X =2 + p
= = and = are the zeroes of the polynomial Since, (x = 2) is a factor of g(x. Therefore g(2) = 0
V3 V3 = 2°-2%+p=0
8. (a) p(-l)ad+3 (1) -1P+5 03 = s=B+p=l
=4-3-1-5=4-9=-5 =3 p=1
: 2
9, (b) GlVEﬂ, 15. (C) 1 1 = 7 1
pix) =X +4x+4 Udier |Cims| i L
=x2+2;<2><x+22 (~(a+bh)(a=b) =2 -
= (x+2) _ 4952 -1 ol
Consider, R T4 &
px) =0 On comparing eq. (1) with 49x° — b, we get
s (APl = PP bas
Hence, it has two zeroes. 4
10. (d) Given, 16. (d) 5.63 x5.63+11.26x2.37+ 237 x2.37
pX)=x+3 = (5.63)% + 2 x 5.63 x 2.37 + (2.37)*
P(=X)==x+3

LopM+p(=X)=x+3+(—x+3)
=x+3—x+3=6

=(563+237)° [~ & +2ab+ b =(a+b)?
= (8)° = 64
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A A d A A " " A A A A " " " A d A A " " A A A d A " " 1
17. (c) We know that, (x+ y)z = ); + 2xy So, degree of p (x) = 3. |
(x+y)2 —(x2 +y2) Hence, Assertion (A) is false, but Reason (R) is
= = > true. l
27. (b) Assertion (A): Given, p(x) = X* — 4x + 3
JBF -8 B8 > p)=x=(@+Lx+3 |
2 2 =X —-3x—x+3
18. (d) (x+ 32 =22+ 92 +27x+27 = X(x - 3) - 1(x~-3) |
. ~ = (x—1) (x-3)
Lostidamiat XB_ - : For finding the zeroes, put p(x) =0 l
19. (b) (361)" +(139) SRR - x-13 |
(361)? —361x139 + (139)° So, Assertion (A) is true.
B gy B (a+b) (,32 B bz] Reason (R): It is m{e to say that the ‘number of l
zeroes of a polynomial cannot exceed its degree. l
20 2 Hence, both Assertion (A) and Reason (R) are true
= (361+139)[2(361) 361x139 +2(139) ] but Reason (R) is not the correct explanation of l
+ (361 + 139) = 500 28. (a) Assertion (A): When p(y = X - 2 + 3xis |
divided by (2x— 1), then remainder is
20. (@)X - ¥ -12=x-4F+34-12 WiBgE s ) 5 |
=P =8 +3(=4)=(L-48) (L +3) [1]_[1] *2[3] 3[1]
D = +
= (x+2) (x=2) (¢ +3). 2) \2 2 2 |
21. @) x2+32x+4=x?+22x +2x + 4 =£_l+i |
8 2 2
;x(x+2sﬁ)+\ﬁ(x+2\/5) 1 2 1 l
= (2 + 242) =3tz78t! |
22. (d) 16x% - 26x+10=2 8%’ —13x+5) 5
=2 (8% — 8x—5x+5) 8 |
=2 [8x(x—=1)=5(x-1)] So, Assertion (A) is true. l
3 _ = Reason (R): It is also true.
3 ; 2 (Bx=a] e=1) Hence, both Assertion (A) and Reason (R) are |
23. (0) (@+b)"—-(a-b) true and Reason (R) is the comrect explanation of
=@+ b)=(a= b)) [(a + b)2 +(a+ b)(a—-b) Assertion (A). |
+(a=b?  29. (d)Assertion (A): |
- 22 T
._,zb[a;b;r2ab+a b® + a° + b° — 2ab] (-J§x2+11x+6\/§)=\f§x2+9x+2x+6ﬁ
=2b(3a" + b l
2. (b) =Bx (x+33)+2 (x +34B3) |
TR!CK = (x +3V3) WBx +2).
[ff X+Yy +Z=30, then So, Assertion (A) is false. l
X +y +2 = 3xyz Reason (R): |
Given, 3x=2y+2z=0 (35y? +13y -12) = 35y° + 28y —15y 12 |
272 -8 + 2= 30* + (= 2)* + =7y Sy +4)-3 Sy +4)
- 364 209 = 181z Gy +4)0y—3) |
25. (b) Both Assertion (A) and Reason (R) are true So R R is t |
but Reason (R) is not the correct explanation of 0 Reason (R) s true,
Assertion (A). 30. zero l
26. (d) Assertion (A): p(x) = (x=2) (x=3) (x+4) 31. 4 l
3 _¢,2
= (x=2) b +4x - 3x - 12] 32. Required quotient e BX;—X-FZX
= (x=2) (¢ +x-12) i l
=)0+ X = 12x - 2¢°— 2x + 24 - P, |
p(x):xa—xz— 1ldx + 24
A ) A A A A A ) A A A A A A A A A A A A A A A A J
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33. Letp() =X +3x+k

Given, p2)=0
= @%+3@2) +k=0
=5 10+ kw0
= k=-10
34. i+-Z:.'.—-|
y X
= xz+y2+xy=0

Multiply both sides by (x- )
= =y 0C+yY +x)=0
= Xa—y3=0
35. True
36. True
Let p(x)=f+3x2—x—3
p1)=(-1)+3 (1)’ -(-1)-3
m-1+3+1-3
-0
p=1F+30°-@)-3
=14+3-1-3
=0
p(-3)=(3P+3(-3)-(3)-3
=27 +27+3-3=0

37. True
pX)=2¢+7x-4
p(x)=2x2+8x—x—4
=2x(x+4)-1 (x+4)
=(x+4)(2x-1).
For zeroes, p(x) = 0
= x+4)(2x-1)=0
=5 x=—-4
and xmlf2
38. False

Let p(x) = X + 26 — 4x+ 3. Then
p-3)=31+2(32-43)+3
i 1 e

Hence, (x + 3) is not a factor of p(x).
39. True

_l Case St“dv Based Questions N

Case Study 1

A reputed school of Meerut decided to conduct
different types of Tours for the students to educate

them. So in class X, L th times the square of the
6

total number of students planned to visit historical

5 .
monuments, E[h umes the total number of

QL

students planned to visit old age homes while 10
students decided to teach poor children.
: e

On the basis of the above information. solve rhe
following questions:
Using above information, express the total

number of students as a polynomial in terms
of x:

2 2
%0 . 5 x: £
. —+=x+10 L —t—
a — 6X b 2 +4x+10
2 2
LS TR, d. X—+1x+15
12 12 4 4
Q 2. Write the coefficient of x in polynomial.
a 2 b. 2 g Al g. 13
13 6 12 12
Q3. Write the coefficient of x” in polynomial.
g L L gl d. 15
13 10 6
Q4. Value of p(x) at x =2 ls:
37
H— B L c £ d. z
3 2 3 3
Q 5. When p(x) is divided by x, then quotient is:
¥ 5 10 ¥ 5 10
a —+——— b. =+—=+—
6 &6 % 6 6 x
3 3
& i-+-5—x2 +10x d -X—-+Ex+10
6 6
e S Y
. E Solutions ', .

(a) Let the total number of students be x then
2
%th times the square of total students =%

5 : Sx
and gth times the number of studentsu—ﬁ-—-

2
5
Therefore the total students = %+%+ 10.

T x* . Sx
Hence, the polynomial will be p(x) = T H 10,

So, option (3) is correct.
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5
. (b) = is the coefficient of x.
So, option (b) is correct.
3. (o) % is the coefficient of x2.

S0, option (c) is correct.

X
=—+—+10
¥ =6

p(2) = —6" "”

_ 4+10+60

. If the volume of geometry box is 2P s AP sy 2,

then the possible dimensions of this box are:
a (x+1),x+1), x+2b. (x+1), (x=1), (x+ 2)
C x-1),(x+1),(x-2)d. (x-1), (x-1), (x+ 2)

. If the area of a file is 4x + 4x + 1, what is the

perimeter of this file?
a. 2x+1 b.4x +1
c. 4(2x+1) d. (8x + 2)

« IE the area of rectangular photo frame is

125> — 7x + 1, what are the possible dimensions
of photo frame?

a. 3x—-1), dx-1) b.3x+1), @x+1)

c 3x-1), (4x+1)  d.(3x+1), (4x-1)

. If the volume of cube is 82> - b° — 12a°b + Gabz,

what is the side of cube?

So, option (a) is correct.
. (b) When p(x) is divided by x, then quotient is:

—6—+—6*X+10

So, option (b) is correct.

Case Study 2

Amit along with his four friends visited the house
of Rohit, who was a common friend. There they
meet his father, who was having keen interest
in mathematics. Rohit's father wanted to test the
practical knowledge of all his friends, so he showed
some objects like a cuboid shaped geometry box,
a rectangular photo frame, a circular cardboard,
square shaped files and a cube. He started asking
the following questions one by one.

(Cuboid Geometry Box)  (Rectangular Photo Frame)

(Circular Cardboard)

On the basis of the above informatrion, solve the
following questions:

of circular cardboard

49;1.:(2 + 70mx + 25n, what is the radius of this

b. n(7x + 5)

a. (2a+b) b. (2a - b)
c. (2a + 3b) d. (3a - 2b)
[Solutions l[ .
. (a) Given,

Area of circular cardboard = 49 + 70mx + 257
We know that,
Area of circle = i/
= =(49x% + 70x + 25)
- P = (49x° + 35X + 35X + 25)
=[7x(7x+5) + 5(7x + 5))
= [(7x+5)%] = (7x + 5) (7x+5)
r=7x+5
Hence, the radius of the circle is (7x + 5).
So, option (a) is carrect.

. (0) Volume = —2xF —x + 2

S e e ) )
- R S T
=l =x=2) (x=1)

= (x=1) (P =2x+x—-2)
=(x=-1) [x(x=2)+1(x-2)]
=(x-1)(x—2) (x+ 1)
Hence, possible dimensions are (x — 1), (x + 1),
fe=2),
So, option (c) is correct.

. (c)We have, area of a square shape file = 4l +ax+1

We know that,
Area of square (Stde)

(Side)® = (4x° + 4x+ 1) = (2x + 1)°
[ (a+ .b)2 =af L b4 2ab]
Perimeter =4 x (2x+ 1) =4(2x+1)
So, option (c) is correct.
(a) Area of rectangle = [ x b = 128 —Tx+1
=12 —4x-3x+1
=4x(3x—1)-1(3x-1)
={@dx-1)(3x-1)
Hence, possible dimensions are (4x — 1), 3x—1).
So, option (a) is correct.
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5.

(b) Volume of cube = 84 - b® —12a°b + 6ab?
= (28)° = (b)? - 6ab(2a - b)
= (28 - b) (48° + 2ab + b%) —6ab [2a- b)
= (22— b) [4a° - 4ab + b7
=(2a-b) 2a-b)*
=(2a- b)3 [ volume of cube = (side)s]
Hence, the side of cube is (2a - b).
So, option (b) is correct.

Case Study 3

QL

Qa2

Q3.

Q4.

Q5s.

Nari Niketan is an organisation to help the
women and child having distress. Swali donated
some amount to this organisation for betterment.
The amount of donation is represented by the

expression 24x7 + % She also discussed
4x

her friends about this organisation. Some of her

friends wanted to know the amount of donation,

but she did not disclose this amount to anyone.

Some how her friend got to know that she gave

amount having expression (2.\'+%],whose

value is T 90.

3 UPLETRIET o W wpug I
|tﬂ [ QUDEY

ojust AR

v
.;’.} LSRR L D0 (hyp AN,

On the basis of the above information, solve the
following questions:

The amount donated by Swati in the expression
form is:

a. linear equation b. quadratic equation
c. algebraic expression d. polynomial

If x= \E, then the amount donated by Swati is:
a8 b. 28125 c. 2875 d %9
1 2
The value of [Zx +—) is:
2x
a. 8000 b. 8100 c 8200 d. 8300

The amount donated by Swati (in %) is:

a.¥9020 b. %8096 c. 28090 d. %9000
If x = 5, then the value of donated expression is:
10001 1003 999 10005
"T100 100 100 * 7100

I s I &

Case

olutions

(c) The amount donated by Swati in the expression
form is algebraic expression.

So, option (c) is correct

(b) Since, amount donated by Swati is 4x2 +L‘

4x°
At x = -\E then
4x? +—1— = 4('\/5}2 +;2 = 8"“1
4x? 42) 8
=8+0125=28125
So, option (b) is correct.
(b) Given, [2x +i) - 90
2x
Squaring both sides, we get
1 2
(2x+—) = (90)?
2x
= 8100
So, option (b) is correct.
(i oy A e (B 4t —
4x2 (2x)?

2
=(2x+i] -4
2x

=(90)> -4 =8100-4 =% 8096
Hence, amount donated by Swati is % 8096.
So, option (b) is correct.
(a) Given, X=5

[4x2 +L]: 4GP +—
4x? 4(5)

=4 x25+
4x25

1 - _ 10001

100 100
So, option (a) is correct.
Study 4

In the current scenario, people use such door
whose top half part is made of glass and bottom

half part is wooden.

L
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Q2
Q3.

The glass portion of the door is having length
and width in the ratio of 5 : 3. The wooden frame
around the glass portion adds 11 inches to the total
width and 14 inches to the total length. Consider
the length of the glass portion as 5x inches:

On the basis of the above information, solve the
following guestions:

Find the total length of the glass portion of the
door (in inches) is represented in terms of x.
Find the total width of the glass portion of the
door (in inches).

Write the polynomial representation of the area
top half part of the door.

Q 4. Find the zeroes of the polynomial representing
the area.

& 2 &

. [Solutions | .

. The total length of the glass portion in the doar

is represented by (5x + 14) inches.

The total width of the glass portion in the door
is (3x + 11) inches.

The area of top half part of the door
= length x width
= (5x+ 14) 3x+ 11)
= 15x% + 55x + 42x + 154
= 15X + 97x + 154
We have area, p(x) = (5x + 14) 3x + 11)
For finding zeroes, put p(x) =0
S (5%+14) Bx+11)=0

= (Sx+14)=00r(3x+11)=0
~14 =1
o X=— Or Xx=—
5 3

Case Study 5

A teacher told 10 students to write a polynomial
on the blackboard.
The students wrote the following polynomials:

1. 53 +1 2000y B+
e pfaai L
i : 35 35
5.3¢ -4 - 12¢+ 16 6.-2x-5

T
7 E.rz +x 8.95% - 361

12 .
g —==64=3c>4+24x ]0.8¢

X

Ql

On the basis of the above information, solve the

following questions:

How many students wrote

polynomial?

quadratic

Q2
Q3.
Q4.

How many students wrote a binomial?
Find the zeroes of the polynomial p(x) = —2x - 5.
Factorise: 9x° — 361.

-3 &
‘, Solutions '[

. There are 3 students to write a quadratic

polynomial on the blackboard.

Le, x2 +12—X+i, Ex2+x, 9x? —361
35 35" 2

There are 5 students to write a binomial on the
blackboard.

:'.e,‘w/gx3+1, x—2,-2x -5, %xz + X, 9)(2—361

Consider plx) =0

= -2%-5=0
= X =—
So, _2—5 is a zero of the polynaomial (-2x — 5).

9% — 361 = (3%% — (19)° [- &° - b = (a - b)
(a+ b)]

= (3x —19) (3x + 19)

'/ Very Short Answer Type Questions N

QL

Qa.

Q3.

Q4.
Q5.

Q6.

Q7.
Q8.

Q9.
Q 10.
QIL
Q12

312

Is .r2+4x— a polynomial? Justify your
answer.

What is the degree of the polynomial

(K +5)(a— )
Write the zeroes of the polynomial
plx) = x{x—2) {x—3).
Find the value of f(x) = 2 +7x+3atx=—2.
What s
4x-5x +6x° 5
2x

Find the remainder, when the polynomial
plx) = 2% — 2% + 3x— 4 is divided by g(x) =x-2.
Check whether (5 + 2x) is a factor of 5x° + 7x.
Using factor theorem, show that g(x) =x-3isa
factor of p(x) = 2x° + 7x* — 24x — 45.

Factorise 125x° - 64",

Factorise — 6 + x + x°.

Factorise 1 + 2ab - (a2 + bz).

the degree of the polynomial

Write the coefficient of x° in the expansion of
(x—2)3‘

b e e e e e e e e e e e e e e e e e e —— — — — —

Get More Learning Materials Here : &

@ www.studentbro.in



_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

Q13. Expand (—x+2y- 32)2.
Q 14. Evaluate 94 x 96 by using identity.
Q15. Find the product (xz_ 1) (xq N+ 1).

_I Short Answer Type-1 Questions AV

Q 1. Identify the following types of polynomials on

the basis of degree:
(i) 32 +5 (ii) 2idze1
(iii) ¥ 4x (iv) I +x
Q2. Write:

(i) the coefficient of x in \/g —Zﬁx+7x’2.

T 3
(ii) the constant term in Exz +8x— Hﬂ: :

3 3
Q 3. For the polynomial m—lxz—xé,
poly g 2

write:

(i) the degree of polynomial.
(ii) coefficient of x°.
(iii) coefficient of x°.
(iv) constant term.

Q4. Verify that -7 and 2 are the zeroes of the
2

polynomial p (x) = 2%+ 11x - 21.

-1
QsS. If I=? is a zero of the polynomial

p(x)= 8%’ —ax’—x+ 2, find the value of a.
Q 6. Suppose p(x) = X -2x* + xand g(x) = (3 —2x).
Check whether p(x) is a multiple of g(x) or not.

Q7. If the polynomials (2¢° + ax* + 4x — 5) and
(x3 ST a) leave the same remainder when
divided by (x - 2), find the value of a.

Q 8. Find the values of a and b, so that ax* + 2x + b
has (x + 1) and (x— 2) as factors.

3
; 1 L)
Qo. Expand(x+3 )
3 1
Q1l10. 1fx+l;=7,thenﬁndtheva!ueof"-' P
X

Q1l. Factorise 64a°—27b° —144 a’b + 108 ab”.
Q12. Ifa= 3+0b, then what is the value ofa— b> —9ab?

Q 13. Factorise 12507,
Xy

Q4. If Vm+Vn—/p=0, then find the value of
(m+n —p)z.

Q15. Evaluate (V2 ++/3)% +(V5-v2)2.

"@I Short Answer Type-Il Questions N}

QL Which of the following expressions are
polynomials? In case of a polynomial, write its
degree:

2 7
i) ¥ +3y (ii) 5x243x+9

1
(iii) Etz—ﬁru (iv) 22 —3u® +Ju -1

() 110 _

Q2. If f(x)=x" - 5x+7, evaluate f(2) - f (1) +f ().

ex. 4 32
(vi)m —m™ " +m-1

Q3. If x = 0 and x = -1 are the zeroes of the
polynomial f (x) = 2" — 3x> + ax + b, find the
value of a and b.

Q4. Factorise 5,5x”+30x+ 8,5 by splitting the
middle term.
Q5. Without actual division, show that
(x> = 3x* - 13x + 15) is exactly divisible by
(xz +2x-3).
Q6. If 3x + 2y = 12 and xy = 6, find the value of
27x° + 8y°.
Q7. Pactorise2 (x +y)2 -9 (x+ y) = 5 by splitting the
middle term.
Q 8. Factorise:
() a’—0216 (H)a°—-7"-8
Q9. Factorise (x—,v)2 —7(,(2—)/2) + 12(x+y)2.
Q10. Factorise 9x* + y2 + - 6xy + 2yz — 6xz. Hence,
find its value whenx=1,y=2and z=-1.
Q1L Simplify the following:
(i) (7a— 5b) (49a” + 35ab + 25b°)
(i) (6m —mn) (36"12 + Gmn + nz) —(3m+ 2n}3

Q 12. Using identities, evaluate the following:
(i) 53 x 47 (i) 101°

(iii) 105°
Q13. If 22 +z‘—2: 34, find the value of Z° +;1-,u5'mg
. §
only the positive value of z +—-.

Q 14. Simplify [(x + y)3 - (x —y)3— 6y(x2—y2)].
Q 15. Ifa2+b2+c2:20anda+b+c:0,ﬁnd
ab + be + ca.

Q16. If x+-L =3 find the value of x* +ﬁ-
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‘@f Long Answer Type Questions \

QL If p (x) = x + 2> — 5x — 6, then find p(2),
p (-1), p(=3) and p(0). What do you conclude
about the zeroes of p (x)? Is 0 a zero of p (x)?

Q2. Show that é—and% are zeroes of the

polynomial 913 — 62— 11x + 4. Also, find the
third zero of the polynomial.

Q 3. Factorise ©+6x +11x+6.

Q 4. Factorise B - 38—~ 17430

Q5. Simplify:

2 2
(x+y+z)2+(x+z+£] _(E+Z+£]
2 3 2 3 4

Q 6. Factorise:

, 12 6 1
(i) 8P3 +?‘D2+E‘D+E

Gy Fo 1
(“) 27P —'ip +1P—m

Q7. Simplify:

X 13 x ZS
o453

 155x155%155—55%55%55
) T55%155+155 %55+ 55%55

Q 8. Factorise:

(i) 2a’ — 128a Gi)a>—b’—a+b

Q9. Ifx=-2and y =1, by using an identity, find the
value of the following:

() (49 —9x%) (16y" + 36x"y" + 81x")

(ii) (5y+£] 25y° —75+£25
) ¥

Q 10. Factorise each of the following expressions:
(i) 4v3x% +5x-243

Q 11. Factorise:

(i) x*+6v2x+10

| 1 2 20 20
R ol ekt T | U A Wl Wi
81 9 27 3 9

(i) 8(a+1)*=2(a+1)(b+2)—15(b+2)*

‘ Solutions |
v

Very Short Answer Type Questions

/2 L
2 ax =x% +4x % xx 2

. Yes, x° +
= Vx

3 .1

= x° +4x2 2 =x2 +4x
which is a polynomial.

2. Degree of (,\j + 5) = 3 and that of (4 - f) =5
. Degree of (C +5) (4 =x") =3 +5=8

3. For zero of the polynomial p(x), put p(x) = 0
xx—2)(x—3)=0 = x=0,2,3

4. Given, fx)=2x%+7x+3
At x=-2,
F-2) =292+ 70D + 3
BT = Tl
5 Ax-5x’+6x° _4x _Sx* 6x°
’ 2x T 2x 2x 2x
w B 5
2
eyl
.. Degree of M=2
2x
6.

(x — a), then remainder Is p(a).

TR!CK
[By using remainder thearem, when p(x) is divided byJ

When p(x) = 2X° — 2x* + 3x — 4 is divided by
g(x) v x — 2, then remainder is

p2)=202° -2 +3(2) -4
=16-8+6-4
=10
7. Let p(x) = 522 + 7x

Consider S5+ 2x=0 = X=__5

625 35 -625-140

8 2 8
_ 765 o
8

Hence, (5 + 2x) is not a factor of SxC + 7x.
8. Given, p(x) = 2x + 7x = 24x— 45 and g(x) = x— 3.
Consider g(x)=x—-3=0

=5 x=3
p(3) = 2(3)> + 7(3)? - 24(3) - 45
=54+63-72-45
=117-117=0
Hence, g(x) is a factor of p(x).
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10.

11.

12.

13.

14.

15.

125 - 64y = (5%)° - 4y)®
By using identity, 03—b3:(a—b) (az+ab+ bz),
we get
195 = 54y3~ (5x — 4y) (25x2+ 20xy + 16y2)
=B+ x4+t =
-
=X(x+3)—2(x+3)
=(x+3)(x-2)
1+2ab-(a®+ b)) =1-(a’ + b° - 2ab)
- (= E=ht
[L-(a=-b)[1+(a-b)]
[+ a® =b%=(a-b) (a + b))
=(l-a+b)(1+a->b)
(x-2P=x-3xx¥x2+3xxx2%-23
-6 +12x -8
[ (a=b)® & a®= 3a% + 3ab® - b?]
Hence, the coefficient of < is —6.
(—x+2y—32%= (X2 + @Y° + (-32° + 2 x— xx 2)]
+(2x2yx—-32]+[2x—-3zx—-X]
[ (a+b+c)2:02+b2+c2+20b+2bc+20c]
X+ 4y + 97 —dxy — 12yz + 6xz
94 x 96 = (95 — 1) x (95 + 1) = (95)° —(1)
[+ 00=y) (x+ ) = x* = y?)
=9025 - 1 = 9024

Using identity, (a— b b) (@ +ab+ b =d - b

Here, a=x and b=1

S -1+ +1)
(,(2_1)[(,(22+(x2x1)+(1)2]

=P - =wt-1)

Short Answer Type-l Questions

L. () Degree of polynomial 3% + 5 is 2. Hence, it is

2.

3

a quadratic polynomial

(if) Degree of polynomial 2 +47+11s 3. Hence,
it is a cubic polynomial

(iii) Degree of polynomial ¥ + xis 2. Hence, it is
a quadratic polynomial

(iv) Degree of polynomial 1 + x is 1. Hence, itis a
linear polynomial

(1) The coefficient of x is _2\/5.

(i) The constant term is I—ir:.

Given, P(X) %"%XZ—XE

(i) Degree of palynomial is highest power of
variable, ie., 6.

(i) Coefficlent of X given polynomial is %
(iii) Coefficient of x%in given polynomial is —1.

: o poig d
(iv) Constant term in given polynomial is =

. Given, p(x) = =2 L 11k ~21

P(N=2(72+11(-7)-21-2x49-77-21

=98-98=0
2
3 3 3 9 33
=|=2|= = |-2l=2x—+—-21
p[zJ 2[2] +ll[2J 21 ><4+2
mt Bl gy  SEBIAE

20 2

0

1

Since, p (=7) =0 and p[%}

..—7and % are the zeroes of the polynomial p (x).

L If ; is a zero of p (x), then

= 8><_—1—a><%+1+2=0
=5 —1—£+£=O
4 2
a 3
= —==
4 2
=% 0=3%2
= a=6

. Considerg(=0 = 3-2x=0

=) X==

2

By using remainder theorem, when p(x) is

divided by (3 — 2x), then the remainder is p[%) .

Given, p(x)=£—2x2+x
B4 3

p|2)=12) 23] +2
2 2 2 2

27 6 _27-24 _3
"8 2 &8 8
Thus, when p(x) is divided by g(x), the remainder
is non zero.
Hence, p(x) is not a multiple of g(x).
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9.

.

Let g(¥) = 2% + ax’ + 4x— 5 and
h(x}:::);+xz—3x+a
When g(x) and h(x) are divided by (x— 2), then
remainders are
9(2) =2(2)° +a(2)* + 42) - 5

=16+4a+8-5
=19 + 4a

and  h2)=2’+@°%-3@)+a
«8+4-06+a
=6+a

According to the given condition,

9(2) = h(2)
19+4a=6+a = 3a=-13
-13
= g = =——
3

Let p(x) = ax® +2x+ b

Since, (x + 1) and (x — 2) are the factors of p(x).
s p(=1)=0and p(2) =0
=a(-1)2+2(-1)+b=0

and a(2?+2Q)+b=0

=5 a-2+b=0
and 4a+4+b=0
= a+be=?2
and da+b=-4

On solving, we get
a=-2 and b=4

TR!CK

@+b)>°=0a+b>+30b(a+b)

(o8 = (&) 5% x+4)

+

3

Y
+T(

><w|,_.
x|

4
2

P
+3x

g

X3

<

Bt

N
~l
]

X

1

10. Given, x+=7 -1

Cubing both sides, we get

) Ay
(X+x) =
.1 1 IR\
. PECE R
=5 i3 +_13_+ 3x7=343  [From eq. (1))
¥
84 A 9=
5 Bt-hr=343-21=322

Hence, the value of x° +;1§ is 322.

11. 64a° — 276> — 1444%b + 108ab?

= (4a)3 — (3b)3 — 3 x (d4a)2 x (3b) + 3 X (4a) x (3b)?

= (4a)> — (3b)> — 3 x 4a x 3b(4a — 3b)

=(@4a-3b° [ (=07 = (007- ) -3xy(x=y))
12. Given, a=3+b
= a-b=3 ()
Cubing both sides, we get
@-b°=@’
= a°-b>—-3ab(a-b)=27
=% o =5 ~3gbxn'3 =27 [From eq. (1))

= a’ ~b® - 9ab =27
Hence, the value of given expression is 27.

13. x7 =125 x7 = x(* =125 3)

= x[(0? - (5y)°)

[~TR!CK

0’ = b= (a—-b)@* + b* + ab)

= x(x — Sy) [.\/2 - (Sy)2 + x x Sy]
= x{(x = 5y) (* + 25y + 5xy)
14. Given, ym+yn—/p=0
=5 /m+J/n=/p
Squaring both sides, we get
Wm+Vn)? = (/p)?

= m+n+2/m/n=p

= m+n—p=—2\/mﬁ

Again, squaring both sides, we get
(m +n—p)2 =4mn

15. (V2 +3)% +(f5-42)

:(\/5)2+(\/§)2+2x\5x\/§+(\[§)2

+(V2)2 = 2x (\f5) x (+/2)

o (a+b)?=a’+b*+2ab

i

o (@-b)*=a*+b*-2ab

(TR!CKS

= F e 5B 4 Bl 5T
=12+26 <210
= 2(6+6 —\10)

Short Answer Type-ll Questions

1. (1) y3 +\Ey is a polynomial
The highest power of y is 3.
So, it is a polynomial of degree 3.

(ii) %xz —%x +9 is a polynomial.

The highest power of x is 2.
So, it is a polynomial of degree 2.
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ifz —2t+2 isa polynomial.

(1) N7
The highest power of t is 2.
So, it is a polynomial of degree 2.

(iv) 203 —3u% +Ju—1 is not a polynomial as

J'J (written as u'?) has rational power of u.
(v) EP_1isa polynomial.

The highest power of [ is 100.
So, it is a polynomial of degree 100.

3/2 3/2

(vi) m'—m¥?+m-1isnota polynomial as m

has the exponent of m is g_- which is rational.

. Given, f(X)=x"—=5x+7

when Xz f2)= (22 -5(2) +7

=4-10+7=1
when xw-1 f~la)°-5(1)+7
:14-54‘7:13
N B e I |
and when x=3, f(_?;_)'(?) _5(§)+7
1 5§, 1-=15+63 _49
=9~ 3t7=""§5 —79
Now, £(2)—f(-1)+f(%)
N 49 49 =59
=1-13+F=-12+ =3~

. Giventhat, f(}) =2 —=3x> + ax+ b

£(0)=200°-3(02+a(0)+b

=0-040+b=0b
and f(-1) =2 (-1 -3 (1% +a(-1) +b
m—2-3-a+b
w=5-a+b
Since, x = 0 and x = =1 are the zeroes of the
polynomial f (x).
f(0)=0andf(-1)=0
= b=0

and-5-a+b=0
= -5-ag+0=0

=5 gm-5

Hence, a =-5and b =0.
5/5x%+30x+ 85

(Here, product, ac= 200 and sum, b= 30 =20+ 10)
=55 x?+20x+ 10x+ 85
=5/5x2+20x+2/5/5 x+ 8,5

= Sx(V/5 x+4) + 25 (/S x+4)
= (/5 x+ 4)(5x+2/5)
=/5(/5x+2)(/Sx+4)

. Let p() = -3 —=13x+15

and g(x) =x*+2x-3
e [
=x(x+ 3)—1(x+ 3)
=(x—1)(x+ 3)
Considerg(x)=0 = (x-1){x+3)=0
= xam L, =3
Without actual division, we have to show that
p(x) is exactly divisible by g(x).
Thus, we saw that p(x) is divisible by (x— 1) and
(x+ 3).
iLe. we will show that p(1) =0 and p(-3)=0
Now, p(1) = (1)* = 3(1)% - 13(1) + 15
=1-3-13+15
=0
and pl=3)=(-3)> -3 (-3)°-13(-3)+15
=-27-27+39+15
= Hence proved.

. Given, 3x+2y=12 w(1)

Cubing both sides, we get
(Bx + 2)./)3 —al
= 332+ @y)> +3x3xx2y (3x+2y) = 1728

= 275 + 8y + 18xy (3x + 2)) = 1728

= 27 + 8y + 18 x 6 x 12 = 1728
[From eq. (1) and xy = 6)

= 275 + 8y + 1296 = 1728

- 275 + 8y = 1728 — 1296 = 432

Hence, the value of 27x° + 8)/3 is432.

. We have, 2 (x+y)2—9 x+y) -5

=2P-9(-5, where x + y =
Here, product = 10 and sum =-9
=20 -100+(-5
=2L([=5)+1(-5)
= 2+1) {{-5)
=[2(x+y)+ 1) [x+y=5]=(2x+2y+1)(x +y=5)

8. ()a°-0216=(a)° -(06)°

TR!CK
J

aa—baz(a—b)(az+ab+b2)

= (a—-0.6) (@)% +a x 0.6 + (0.6
= (g - 0.6) (@* + 0.6a + 0.36)

()x® =7 -8=-7t-8 wherex’ =t
=P-8t+t-8
~t(t-8)+1(t-8)
= (8 (E+1)

0 —8) (0 + 1) [Put tex]
= (00 = @7 (0® + @)
= (x=2) 0P+ 2x+8) (x+1) )¢ = x+1)
=(/v—2)(,¥+1)(x2+2x+4)(x2—x+ 1)

b e e e e e e e e e e e e e e e e e e —— — — — —
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9. (x=y)2=76¢ =y + 12(x+ y)*
= (x= PP =7 (=) (x+ ) + 12 (x + 1)°
= (x=y)° = A0+ y) (x= y) =3(x + y) (X =)
+ 12 (x +y}2
= =) =y =Ax = 4y) =3 (x + ) (= y = dx = 4y)
= (x—y) (-3x =5y) =3(x + y) (-3x =5)
= —{(3x + Sy) (x —y —3x =3y)
= —(3x + 5y) (-2x—4y)
=2(x+2y) (3x+ 5y)
10. 9xz+y2+z‘?—6xy+2yz—6xz
= (=307 + ()2 + ()2 + 2x(=3x) x y
+2x(y)x(2) +2x(=3x) x z
=(=3x+y+ z)2
Ifx=1,y=2andz=-1, then
(- 3x+y+22=[-30)+@+ (1P
=(-3+2-1)°=(-2?=4
11. () (7a—Sb) (494° + 35ab + 25b°)
~ (Ja - 5b) [(7a)? + 7a x 5b + (5b)?)
-(7a)> = (Sb)’ [~ (a-b) (@*+ab +b%) = - b’
=343¢° - 1256°
() (6m —n) {35m2 +6mn + n2) -(3m+ Zn)3
=(6m=n)((6m)*+6mxn-+(n)%)-(3m+2n)
= [(6m)° - ()] - (Bm)® + (2n)? +
3 x3m x 2n (3m + 2n))

TR!CK
( (a—b)(02+ab+b2}w03—b3 J

= (216m>=n )—(27m>+8n°+54m°n+36mn?)
=216m°-27m’-n"-8n>-54m’n-36mn>
- 189m> - 9n° — 54m?n — 36mn’
12. () 53 x 47 = (50 + 3) (50 — 3)
= (BBIZ=E) = 2500 — 9 = 2491
[ (a+b)(a-b)=a® - b

3]

Giy 1013 = (100 + 1)°

(@+b)>=c®+b + 3abla + b)

=100 + 12 +3 x 100 x 1 (100 + 1)
= 1000000 + 1 + 300 x 101
= 1000000 + 30301 = 1030301
(iii) (105)% = (100 + 5)°
= (100)? + 5% + 2 x 100 x 5
[ (a+ b)% = a®+ b + 2ab)
— 10000 + 25 + 1000 = 11025

13 o
13. (Tl et 2
(z+3) =2+ 1
=34+2=36 w2ty =34
Z

. e A= e
Z

Taking only positive value 0fz+i, we get

z
z+%: 6
Now, 2z° +;‘13—= (z+%)3—3(z+%)

=6’ -3 x6=216~-18=198
14. (x+y) = (x=y)® =6y (4~ y7)
= ()f+y)3 - (x—y)3 -6y (x+y)(x-y)
= (x+)> = (x=y)% = 32y) (x+ y)(x—y)
= (x+y) = (x=)° =3 (x+ y)(x—y)
((x+y) = (x=y)]
= [x+y) = =y
[—TR!CK ]

(@=b)>ea®—b>—3ab(a-b)

@ (x by —x+y) = (2y) = 8
15. We know that,
(a+b+c)2s:az+b2+c2+2ab+2bc+2ca
= (@+b+d?=a*+b%+%+2(ab+bc + ca)
= (0)% =20 + 2 (ab + bc + ca)
= 2 (ab + bc + ca) =-20

= ab+bc+ca=%=—10.

16. We have, x+% =3

Squaring both sides, we get

2
(x+%) =(3) = x2+%+2x%=9
:;»x2+%+2=9 =5 x2+%=7

Again, squaring both sides, we get

(e o 2 e

:>X4+i-+2=49 =% X4+%=47

Long Answer Type Questions

P=xX+2xX-5x-6
PR=2%+22°-502)-6
~8+8-10-6=0
pl1)= (1> +2 (-1’ -5(-1) -6
=—1+2+5—6=O
s el s e e
=-27+18+15-6
=-334+33=0
P0)=(0P+2x(0)%-5(0)-6
=0+0-0-6=-6=0
Since, p (2) = p (1) = p (-3) = 0, it shows that
2, -1 and -3 are the zeroes of p (x).
But, p(0)=-6=0
0 is not a zero of p (x).

1. Given,
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2. Let p(v) = 9° — 6x° — 11x + 4

When x= % we have

od)-5( 4] - efd -l

_ : 1 1

—9)’(—2——;." 6X-g— 11X?+4

B O o d=d=1l412, 0 .

=§-§—FH4="—7 =30
Thus, x= % is a zero of polynomial p(x).

When x= % we have

3 2
o(3)=9(3) -6(3) -11(3)+4
_gx8h_gx16 44,
_64-32-44+12 _0_,
3 3

Thus, x= % is another zero of the polynomial

Px).

Since x=% and x= % are the zeroes of p(x).

(3x-1)(3x-4)
3 3
or %(9){2 —15x + 4) exactly divides p(x).

Therefore, (x = %)(x— %) or

We see that,

9% —6x° — 11x+ 4= 9% — 156 + 9% + 4x—15x + 4
=92 —15x° + 4x+ 9% — 15x + 4
= X(9%° = 15x+4)+ 1 (9% = 15x + 4)
= (9x° = 15x+4) (x+ 1)

Hence, x = ~1 is the third zero of the given
polynomial

. Let p(¥) = +6x° + 11x+6

The constant term in p(x) is equal to 6 and the
factorsof 6are+ 1, + 2, + 3, + 6.

Putting x= -1 in p(x), we have
D=2 %6 I M 46
=-1+6-11+6=12-12=0

= p1)=

(x + 1) is a factor of the polynomial p(x).

We see that,

X +6x°+1lx+6=x+ X +5¢ +5x+6x+6
= P(x+ 1)+ Sx(x+ 1) + 6 (x+ 1)
=(x+1) (¥ +5x+6)

p) = (x+1) (¢ + 5x+ 6)
:{x+1)(x2+3x+2x+6)
=(x+1) [x(x+ 3)+ 2(x + 3))
= (x+1) (x+3) (x+2)
Hence, X + 6x% + 11x+ 6= (x+ 1) (x+ 3) (x+2)

4,

Let f(x) = 2x° = 3% = 17x + 30
The constant term in f (x) is 30 and the factors of
A0-arese 1l 283 £ 5.2 6610, 15,330
Putx=2in f(x we have
f(2) = 2(2 (2)2—17(2)+30
216-12-34+30=4-4=0
(x — 2) is a factor of f (x).
By using long division,
x=2J23 - 3% - 175+ 30(22 + x - 15
26 — 4
- +
=17
= 2x
-+

—15x+ 30

— 15x + 30
4 ==

0

FO) = (x=2) (4 +x-15)
= (x=2) (2 + 6x = 5x — 15)
a(x=2) [2x(x+3)=5 (x+3)]
=(x=2) (2x=5) (x+3)
Hence, f(¥)=(x—2)(x+3)(2x-75).

(G+b+C)2=02+b2+62+2ﬂb+256+205

TR!CK
)

(x+y+z)2=x2+y2+zz+2xy+2yz+2xz

> 2z 2 2
x+-)i+— =x°+ x o+ £ +2><x><Z
2 3 2 3 2

Y

+2><—x£+2><x><E
203 3

s & JZ. | akE
-x+4+9+xy+3+ 3
2 2 2 2
ar‘id £+.}./_+£ — i + ..Z i E
2003 2 3 4
+2 X x1+2x£x +2x£x—
3 34 4 2
NS A A
4 9 16 3 6 4
2

2
(x+y+z)2+{x+%+§J —(%-&-Z-E-E}

:x2+y2+22+2xy+2yz+2xz+x2+y?

b e e e e e e e e e e e e e e e e e e —— — — — —
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" " " " " " " " A 4 " " " " " A 4 " " " " " A " " " 1
2 TR!CK
=[x2+x2—§)+(y2+y?—§}
(a+ b)3 =@ +b> +3a%b +3ab? and
2 3.3 43 2 2
2. %5 £ Xy (a-b)y =a —b" —3a“b+3ab
= = 2 e
+[z i 16]+[ Xy + Xy 3]
3 Z 2 3 3 2z
zZ_r 22 _xz P AT
+[2yz+ ) [2xz 3 4] E 27 & "B & = 3
42 +4x2 —x%) (36y2 +9y2 —ay? Ly Xy
- 4 y 36 27 2
(i 155X 155155 ~55x 55 x 55
4{14422+1622#9ZZ}+(6X}/+3XY—X}/] 155x155+ 15555 + 55 % 55
e ] _ 155)°* - (55)°
+(12ﬂ+éﬂ‘ﬂ}.(24xz+ff“3"z] (155) +155 % 55 + (55)2
Bl A 82 M e _ (155-55)[(55)% +155 x 55 + (55)7)
=2 "3 " 142 +—3—+—6‘+*ﬁ (155)% +155 x 55 + (55)°
6. We have TR!CK
(M) 8p3+%p2+%p+% [' aa—basz(ﬂ—b) (@ +ab + b)?) ]
3, 1,12 5,6 w155 — 55 = 100
Pliimm e T 8. (i) We have,
3 2 2a’ - 1280)
- 2p)® +[%] +(3><(2p)2 x%]+3x2px(a - 20 x (0°— 64) = 2a x (0% — 87
—2ax (@ -8)x(@+8) [ X -y =x-px+))
TR!CK =20 x (@3- 2%) x (&® + 23
[— o’ +b® +30°b + 3ab” = (0 + b)° ] =20 x((0-2) x (® +2a +4)) x (9 + 2) x
(a® - 2a + 4]
(2p+— [2p+—12p+—12p+—) TR!CK
a e P (a - b)(a +ab + b?
3 9.2 L and @ + b° = (a + b) (a® - ab + b?)
(i) 27p° 2p e p 215
1 9 1 =20(a—2)(a+2)(a +20+4)(a -2a+4)
=Jlp ——-Zp’i=g - (20’ = 128a) = 2a (a - 2) (a + 2)(a* + 2a + 4)
216 2. 4 g
. 5 (@® —2a +4).
1 1 ik (i) We have,
=3p) == | -[3xBp)® x=|+|3x3px|=
e (GJ ( A5 x6]+[ ) p’{sJ ] P -b—a+b
: (0> -b%) - (a-b)
1 - 2 3 =(a-b) (@ +ab+b>) —(a-b)
=|3p—==| [+~a -b"-3a"b+3ab°=(a-0b)]
( 6 [ @ -b = (a-b) (a® +ab + b2)
1 1 1 —(@-b)(@®*+ab+b°-1).
=[3p—g [Ep—gJ(Bp—g]. o (@-b—a+b)=(a-b)(a’+ab+b>-1).
3 9. (i) 4y — 9) (16y" + 3642 + 81
7. () {§+§ {g-%) = (4y% - 9) (Y27 + 4% x 9 + (9]
= (@A’ - 94)?
3 3 2 2 s 2 - S
" [i] +(z] +3x[£] xl+3xix(-‘y—] [-(@=b) (@ +ab+b)=a ba]
7] 3 253 2 |13 = 64y — 729x°
3 3 2 2 Ifx=-2andy=1, then
X X X
_{(E] ‘(%] _3{3] x%+3x5x[%] } 64y° - 729x° = 64 (1)° - 729 (-2)°
— 64 —729 (64) = 64 — 46656 = — 46592.
r ) r A Y A r ) A A A A A r r A A A A r r r Y Y J
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15 225
D) {5y+—] [25y 75+—J
¥ y2

2
1 15 (15
sy +=> || Gy)2 -5
(y y][y a [y]]

3
=(5y) +[-1}75] [+ la+b) (@®<ab+ b= ¢ +b%

If y =1, then

15 1S
o (2] v (2]

= 125 + 3375 = 3500.

10. () 4-\[3-)(2 +5x-2\E

Here, product =—24 and sum =5
Clearly, 8+ (-3)=5and 8 x (-3)=-24

- 43x? 4 5x -3 = 43 +8x —3x— 243
= 4x (W3x +2) =3 (fB3x +2)
= (4x -yB3) (WBx +2).

(i) x2+6\/§x+10

Here product = 10 and sum = 612

Clearly, Sxﬁxﬁ =10 and 5\/5+\/§ = 6\5
x2+6\/5x+10

=x2+5‘\/§x+aﬁx+10

= x (x+5v2) +42 (x +542) = (x +54/2) (x +42).

11. (i) Here, %Gb and _Bﬂb are negative terms and
b occurs In both the terms.
2
-1
So, we write ~p2 as (—b] .
o] 3

Lok b2+100——2— b—@b &
81 9 9

2 2
= {la] + (_—lb] +(10)? -b{leax(—lb]}
9 3 9 3

(2o a0+ [2a0xLal
TRICK

a?+b%+c%+2ab+

2bc+20C:(G+b+C]z

2 2
={la+[_—lb)+10} =(la—lb+10J
9 3 9 3

(i) Given that, 8 (a + 1) =2 (0 + 1) (b + 2)

~15(6+2)°

Puta+1l=pandb+2=gq, we have
8p” - 2pq - 15¢°
Now,
8p% — 2pq - 15¢° = 8p® - 12pq + 10pg — 15¢°
~4p (2p -39) + 5q (2p - 39)
= (2p- 3q) (4p + 59)
=2@+1)-3B+2)4@+1)+5(+2)
={(2a+2-3b-6)(4a +4 + 5b + 10)
= (2a - 3b — 4} (4a + 5b + 14).

& Chapter Test

Multiple Choice Questions

QL The number of zeroes in X+ 6x+9is:

a.l b.2
.3 d. None of these
Q 2. The value of 6.45 x 6.45 + 12.9 x 3.55 + 3.55 x 3.55
Is:
a. 237 b. 126 c. 56 d. 100

Assertion and Reason Type Questions

Directions (Q. Nos. 3-4) In the following questions, a
statement of Assertion (A) is followed by a statement of
Reason (R). Choose the correct option:

a. Both Assertion (A) and Reason (R) are true
and Reason (R) is the correct explanation of
Assertion (A).

b. Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A).

c. Assertion (A) is true but Reason (R) is false.
d. Assertion (A) is false but Reason (R) is true.
Q 3. Assertion (A): The degree of the polynomial
(x+2)(x-3) (x+5)is 3.
Reason (R): The number of zeroes of a
polynomial is the degree of that polynomial.
Q4. Assertion (A): The zeroes of p(x) = 4 b —§
are —5and 1.

Reason (R): A quadratic polynomial can have at
most two zeroes.

Fillin the Blanks

Q5. Every real number is a .................. of the zero
polynomial.

Q6. The coefficient of x* in the polynomial
p Gl UL LS. TR C CI— :
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True/False

Q7. The expression Jr +56-1lisa polynomial.

Q 8. The zeroes of the polynomial p(x) = 2%+ 7x -4
1

are —4 and —.

2
Case Study Based Questions

Q9. There is a bakery shop in our society. The chef
bakes different varieties of cakes using different
ingredients such as flour, chocolate, sugar elc.
Based on the number of ingredients used in
cakes, the price of individual cake is decided. The
polynomial used to calculate price is (r2 —-3)100,
where x denotes number of ingredients used in
cake. Maximum ingredients used in cake are 12
and minimum is 5.

L .

On the basis of the above informarion, solve the
following questions:

(i) Find the price of cake having ingredient 5.

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

(ii) What are the zeroes of polynomial?
OR
What is the maximum price of cake?
(iii) Find the degree of polynomial.
Very Short Answer Type Questions

Q10. Factorise 1—-2ab - (a2 i+ bz).

Q1L Factorise x* +5x— 66.
Short Answer Type-I Questions

1
Q12. If x+—=6, then find the value of x3+;3—.
X

Q 13. Use factor theorem to show that 2 =2
+ 2x —3 is exactly divisible by (x + 3).

Short Answer Type-Il Questions

1 1
Q. If x=(2++/5)2 +(2-/5)2

1 1
and y =(2++/5)2 —=(2-+/5)2, find ¥ + .

Q15. (i) Factorise 25x% + 9)/2 + 927 — 30xy — 18yz +
30xy.
(ii) Evaluate (97)3 by using suitable identity.

Long Answer Type Question
Q 16. Simplify:
(@® b2 + (% -2 +(2 —a?)?

(a-b>+b-c)®+(c—a)

L
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