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Homework
1) Find the discriminant of 
2) Show that  has equal roots, if 
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              = (1) (1) ……..n factors
             = 1 = RHS

Homework
1) Evaluate 
2) Prove that 
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Homework
1) Without solving, find the sum and product of the equation 
2) Find, if the roots of the equation  satisfy the relation 

Exercise 2.4
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Homework
1) If  are roots of the equation , then find the values of
a. 
b. 


Exercise 2.5
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Homework
1) Write the quadratic equation having the following roots. a)4,9	 b)-1,-7
Exercise 2.6
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Homework
1) Find the value of  using synthetic division, if 1 is the zero of the polynomial 


Exercise 2.7
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Homework
1) Solve the following simultaneous equations
a) 
b) 


Exercise 2.8
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Homework
1) The sum of the squares of three positive consecutive numbers is 77. Find the numbers.
2) The difference of a number and its reciprocal is . Find the number.
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a B
where a. B are the roots of a given quadratic equation.

® describe the method of synthetic division.
® use synthetic division to

o find quotient and remainder when a given polynomial is divided by a linear
polynomial,
find the value(s) of unknown(s) if the zeros of a polynomial are given,
find the value(s) of unknown(s) if the factors of a polynomial are given.
solve a cubic equation if one root of the equation is given,
solve a biquadrate (quadratic) equation if two of the real roots of the equation
are given.
* solve a system of two equations in two variables when

o one equation is linear and the other is quadratic,

o both the equations are quadratic.
* solve the real life problems leading to quadratic equations.

00000

Nature of the roots of a quadratic equation:

On solving quadratic equations, we get different kinds of roots. Now we will discuss

the nature or characteristics of the roots of the quadratic equation without actually
+ solving it.

Discriminant (b’ —4ac) of the quadratic expression ax’+bx+c:
We know than two roots of the equation ax™ +bx+c=0,a# 0

-b+vb” - dac and—b—\)b"—tlac

2a 2a
The nature of these roots depends on the value of the expression "b’ — 4ac” which is
called the "discriminate™ of the quadratic equation (i) or the quadratic expression
ax” +bx+e.

are

Nature of the roots of a quadratic equation through discriminant:

b+ /b’ - 4dac

The roots of the quadratic equation ax’ + bx +¢ = 0, {a # 0} are ——— " N and
its discriminant is b - 4ac.
When a. b and c are rational numbers.
(i) If b’ — 4ac > 0 and is a perfect square, then thé roots are rational (real) and unequal.
(i) If b® = 4ac > 0 and is not a perfect square, then the roots are irrational (real) and
unequal.
(iif) If b* — 4ac = 0, then the roots are rational (real) and equal.

(iv) 1f b’ - dac < 0, then the roots are imaginary (complex conjugates).
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1. ' Find the discriminant of the following given quadratic equations:
@) 2x*+3x-1=0

Solution:

Here

2% +3x-1=0
Compare it with
ax’+bx+c=0
a=2b=3c=-1
Disc. =b’-4ac
=3P -4@D
=9+8
=17
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(iii) 9x’-30x+25=0

Solution:

Here

9x*-30x+25=0
Compare it with
ax’+bx+c=0
a=9.b=-30.c=25
Disc. =b’-4ac
=(=30) - 4(4)(25)
=900 - 900
=0
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2.

Find the nature of the roots of the following given quadratic equations and
verify the result by solving the equations:

(i) xX*+23x+120=0

Solution:
X'+ 23x+120=0
Compare it with
ax’ +bx+c=0

Here a=1,b=-23,c¢=120

Disc. ? - dac

=(-23)-4(1)(120)
=529 - 480

=49

=()>0

As the disc. is positive and is a perfect square. Therefore the roots are rational (real)
and unequal. Verification by solving the equation.
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(iiii) 16x*-24x+9=0
Solufion:

Here

16x* - 24x +9=0
Compare it with
a’+bx+c=0
n=16,b=—24,c=9
Disc. =b’-4ac

=¢ 24) - 4(16)(9)
76 - 576

=0
As the Disc. is zero.
Therefore the roots of the equation are real and equal.
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4. Find the value of k, if the roots of the following equations are equal.
@) @k+Dx*+3kx3=0
Solution:

k+1)x? +3Kx+3=0
Here a=2k+1, b=3kc=3
As the roots are equal, So
Disc.=0

b? ~dac=0

(3k)* - 42k +1X3)=0
9k* —12(2k +1)=0
9k? ~24k +12=0
3(3k* -8k +4)=0

= 3k -8k +4=0
3k? -6k -2k+4=0
(k-2)-2k-2)=0

(Bk-2Xk-2)=0
Either 3k-2=0 or k-2=0
3k=2 k=2

2
k==
3
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Find the condition that the roots of the equation (my + ¢)* - 4ax = 0 are

equal.
Solution:

6.

(mx +c) -dax =0
m'x* +2mex +¢” - dax =0
m’x? +2mex - 4ax +c? =0
m*x* +2(me-2a)x+¢’ =0
Here a=m’b=2 (mc - 2a), ¢
As the roots are equal, so

c
, Disc=0
b -4ac=0
[Z(mc—la)]zml(m:)(c:):()
4(mc -2a) —4m’c* =0
d(m:c"—damc+4a:)~4m’c’ =0

4(m’c” — damc + 4a’ - mc’)=0
4a2 - 4amc =0

da(a-me)=0
= a-mc=0
a=me

Which is the required condition.
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8. Show that the roots of the following equations are rational.

@) a(b-c)x*+b(c-a)x+c(a-b)=0

Solution:
Here A=a(b-c),B=b(c-2a),C=c(a-b)
Disc ~ =B’-4AC

=[b(c-a)f-4[ab-o)c(a-b)
=b’(c-a) -dac(b-c)(a-b)
=b (P + a’ - 2ac) - 4ac (ab - b’ - ac + bc)
=blc? + a’b? - 2ab’c - 4a’be + dab’c + 4a’c? - dabc?
=a’b? + blc? + da’c’ + 2ab’c - da’bc — dabe’
= (ab) + (bc)’ + (~2ac)’ + 2 (ab) (be) + 2 (be) (~2ac) + 2 (~2ac) (ab)
=(ab+bc- 2ac)’
Hence the roots are rational.
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1. Find the cube roots of -1, 8, -27, 64.

Solution:
(i) The tree cube roots of - 1
Letx’=-1
(x)'+(1) =0
(x+l)(x2—x+1)=0
Eitherx+1=0 or  xX-x+1=0
x=-1 Herea=1,b=-1,c=1
Using quadratic formula
_—bx b —dac
- 2a
o DV -4m)()
2(1)
MRETETE
T2
xﬁlx\/——3
)
= R =
2 2
_[-1-V=3 _ (2133
- 2 2
. =-@

Three cube roots of -1 are -1, - ®, - ©*
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2. Evaluate
O (1-0-o%
Solution:
(-0-0Y = [1-(uy+m:)]’
.‘=['1 -(—J)T ool =-1
=(1+1)

=2"=128
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® (-1+453) +(-1-v3)’
Solution:

(1443 (i3]
=(2m)°+(2m’)‘ -,~m=.'l_+2‘/:_3_ and u,3=:1_:2‘£
=2'(m°)+2°(m") 20=-1+y3 20t =-1-J=3
=2[(@] +zf[(m’)‘]
=2"[(l)1 +(1)‘] o =1
=2°[l+l]
=202=2%=2"
=128
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4. Prove that x* + y+22- Ixyz = (x +y +2) (x + 0y + 0%2) (x + 0%y + 0z).
Solution:

Xty 42 - 3xyz= (x+y +2) (x + 0y + 0%2) (x + 0Ty + 02).
RHS. = (x+y+z)(x+my+m°z)(x+mzy+wz)

:(x+y+z)[x(x+u):yHuz)+m_v(x+a):y+mz)+mzz(x+m'y+mz)]
=(x+y+ z)[x: +0°Xy + OXZ + Xy + 0'y? +m;yz+m’xz+w‘z+m’z’]
:(x+y+z)[x:+m:xy+wxy+m:yz+a)yz+ufxz+o)xz4 (1) y’+(l)z:]
=(x+y+z)[x +(0 +o)xy +(0° +0)yz+ (0’ +0)xz+y? »z].'m":l
=(x4y+z)[x +(-1)xy+(- )yz+(—l)xz+y'+z'] ol to=-l
=(x+y+z)(\ +y +2° - xy-yz-2x)

=x'+y' 42" -3xz

=LHS.
Hence proved.
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5. Prove that (1 + ©) (1 + 0 (1 + ©*) (1 + ©®) ..... 2n factors = 1.

Solution:

LHS. =(1+0)(1 +0) (1 +0) (] + ) ... 2n factors
=(1+o)(1+o’)(1+0* )(Iﬂox) ......... 2n factors

=(l+o)(1+o’ ) 1+0’ )(I+w u)) ...... 2nfactors

(1+o)(1+0”)(1+(1)o, (I+m 1)) ....... 2nfactors - o' =1

(
(1+0%)(
l+m)(l+m (1+m m)(Hw ((x)j):) ...... 2n factors
)(1+07)(
—(]+m)(l+mz)(l+m)(l+w) ..2n factors

=(-w)’ (Vw)( ©*)(-®)...2n factors lto=-0

:[ (-w)’ ,m):l[( ~u))] ...... n factors clie’ = -0
:[u) ][m J ... factors
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Roots and co-efficient of a quadratic eﬁuallnn:

—b++y/b? —dac - —b-vb? —dac
2a 2a

ax? + bx + ¢ = 0 where a, b are coefficients of x” and x respectively. While c is the
constant term.

We know that

are roots of the equation

Relation between roots and co-efficient of a quadratic equation:
—b+ Vb -4dac p= ~b-Vb? ~dac
2a 2a i
then we can find the sum and the product of the roots as follows.
Sum of the' roots = a + 3

7vb+\)b -dac  -b- \lh’-4ac

—b+\/h -4ac-b- \/b2—4nc _b
>

2a Za a

Ifa=

Product of the roots = a 8

2a 2a

,(m)i i b’ - (b° - dac)

da’ i 4a2°
b -b 4+ dac_dac _c
TTa W@ a
If we denote the sum of roots and product of roots by S and P respectively, thea
SZJA):AM and po_S_ Constant term

Y
a  Co-efficientof x* a  Co-efficient of x
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1. Without solving, find the sum and the product of the following quadratic
equations.
(i) ¥ -Sv+3=0
Solutior*
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Here
Let

X'-52+3=0

a=1l,b=-5¢=3

« and B be the roots of the given equation

Then sum of roots = o + 3=~ E__TS=
a

And product of roots = = ==>=3

c3
a |




image19.jpeg
(i) px’-qx+r=0

Solution:

Here
Let

pxl-qx+r=0
a=p,b=-q,c=r
o« and B be the roots of the given equation

Then sum of roots = oc + = — E=7£-_q)=

And product of roots = o = L
a

q
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2. Find the value of k, if

(i) Sum of the roots of the equation 2kx’ - 3x + 4k = 0 is-twice the product of the
roots.
Solution:
2kx’~3x +4k =0
Here a=2k,b=-3,c=4k
Let o« and {3 be the roots of the given equation

&)
Then sum of roots = + B = ‘E:_L_):i
a 2k 2k
c_4k
And product of roots =t B= == —=2
a 2k
As sum of the roots is twice the product of the roots, so
x+B=2xB
3
-2
34

=

[
=~ =
"
!
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3. Findk,if
(i) Sum of the squares of the roots of the equation 4kx’ + 3kx -8 =0is 2.
Solution:
4kx’ +3kx -8=01is2
Here a=4dk,c=3k,c=-8
Let o and B be the roots of the given equation

Then sum of roots = = + 3 = b 3k _ 3
. a 4k 4
c_-8
And product of roots = B = — = —
a 4k
As sum of the roots is twice the product of the roots is 2, so,
wl+pi=2
(c+Py-2p=2 Py =l + BT 2P
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16 _32-9
==
4k 16

=23x4k=16x16

&

=k
23
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4.  Find p, if
(i) The roots of the equation x* = x+ p* = 0 differ by unity.
Solution:
2 5
X -x+p’=0

-t ke 1 o
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(ii) the roots of the equation x* + 3 x + p -2 =0differ by 2.

Solution:

Here
Let

Then

X +3x+p-2=0
a=1,b=3,c=p-2
o« and « - 2 be the roots of given equation.

wcta-2=-2 and e (c—2) = <
a a

2e-2=-2 UM
1 1
20c-2=-3 «?-2=p-2
2ec==3+2 o? 2ac=p-2
x=_% put €= -%in aboveeq., weget

or’
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6. Find m, if sum and product of the roots of the following equations is equal
-to a given number A.
Solution:
i) @m+3)x*+(Tm-5)x+(3m~10)=0
Solution:
@m+3)x’ +(Tm-5)x+(3m-10)=0
Here a=2m+3,b=7m-5,c=3m-10
Let o and B be the roots of given equation

Thenrz~i~[3=—E and xﬁ:i
B a a
Tm-5 3m-10
< +f=~ xB=
2m+3 2m+3
As x+B=xB=A
Tm-5 . 3m-10 B
S A= d A==
o 2m+3 (i) an 2m+3 (i)
Comparing eq. (i) and eq (ii). we get
_Im-5 _3m-10

2m+3 2m+3
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~(7m —5)(2m+3)=(2m+3)(3m—10)
~(14m? +21m -10~15) = 6m? - 20m +9m - 30
-(14m? +11m ~15) = 6m? - 11m - 30

-14m* -1lm +15=6m* - 11m - 30

-14m® -6m’ ~11m +11m +15+30=0

~20m? +45=0,

~20m® =45
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1. Ifa,p are the roots of the equation x’ + px + q = 0, then evaluate

@ o +p .
Solution:
aZ + BZ
X +px+q=0
Herea=1,b=p,c=q
As o, B be the roots of given equation

Then 0:*’[3=~2 and  op=S
a a
-_P =3
1 1
=-p =q
Now  oc? + B2 = (¢ + B)’ - 2B
- -200)

=p’-2q
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2. If a, B are the roots of the equation 4x? - 5x + 6 = 0, then find the values of

1.1
i) —+—
(U] B
Solution:
11
—_——
a B
4x*-5x+6=0

Here a=4.b=-5c=6
- As «.B be the roots of given equation

|6

Thenec + =-§ and «PB=




image29.jpeg




image30.jpeg
3. If a, B are the roots of the equation Ix* + mx + = 0 (1 # 0), then find &he
values of:
(i) alBl+ GIBS

Cablstinm:
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(i) —+=
l!

1

2
|
—_——
aZ ﬂl
Solution:
IX*+mx+n=0
Here a=lLb=m,c=n
As
b
Then o«+f =-— and
a
=Lm
I
2 -2
Now 11 l‘ ecz+[z (< +B)’ -2 B
H o« B« _(agﬁ)
mY n 2
(2]42) 52
U LB

=B

—l3 »je
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1. Write the quadratic equations having following roots.
@) 1,5

Solution:
Since 1 and $ are the roots of the required quadratic equation, therefore,
S=Sumofroots=1+5=6
P = Product of roots = (1) (5) = S
Thus. the required quadratic equation is
X =Sx+P=0
X ~6x+5=0
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(e) 2,~
Solution:
Since 2 and -6 are the roots of the required quadratic equation, therefore,
S = Sum of roots = 2 + (-6) = -4
P = Product of roots = (2) (=6) = —4
Thus, lhe required quadratic equation is
X -Sx+P=0

X = (~4)x +(-12)=0

X +dx-12=0
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(b) 3+42,3-\2
Solution:
Since 3- V2 and 3-v/2 are the roots of the required quadratic equation, therefore,
S=Sumofroots = 3+v2+3-v2 =6
P = Product of roots = (3+~/3)(37~/5)=(3): —(\/5) =9-2=7

I'hus. the required quadratic equation is
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X' ~Sx+P=0
X -6x+7=0

2. Ifa, B are the roots of the equation x> — 3x + 6 = 0.
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2. Ifa, B are the roots of the equation x> — 3x + 6 = 0.

Form equations whose roots are

(@ 20+ 1L2B+1
Soluion: .
X -3x+6=0
Here a=1,b=-3,c=6
As x, B be the roots of given equation.
Then oc+B=—E and xB=E
a a
) 5
T 1
=3 =6
S = Sum of roots and P = Product of roots
=Qe+D+2B+ 1) =Qe+ B+
=2+ 1+ 2B+1 =Quxc+1)(2B+1)
=2 +2B+2 =4xf+2cc+2B+1
=2x+p)+2 =4(6)+2(3)+1
=2(3)+2 =24+6+1
=8 =31
Thus, the required quadratic equation is
X' -Sx+P=0

x1=8x+31=0
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11
© a'B
Solution:
xX-3x+6=0
Here a=1,b=-3,c=6
Asc, ﬂbememomofglvenequmon
Then «+p=-2 and  «p=S
a a
3) _5
1
=3 =
S = Sum of roots and P = Product of roots

Rl=
+
> o) —
I
—_
8|~
N
=
= |-
Natis

=B .
P «p
3.l =1
6 2 6
Thus, (he required quadratic equation is
-Sx+P=0
X -lx + N =0
2 6

= 6x*~3x+1=0
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3. Ifa, P are the roots of the equation X +px+q=0.
Form equations whose roots are
@ o, p° )
Solution: A
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X+ Px+ q=0
Here a=1b=pPc=gq
As o, 3 be the roots of given equation.
b

Then «+B=-=apd mB:g
a a
=-k -4
I 1
=-p =q
S = Sum of roots and P = Product of roots
=8 = (E)
B« B N
_<t4p -
<
_(x+B) -2«B
= _T
_(-p)’-2q
q
_p’-2q
q
Thus, the required quadratic equation is

X' =Sx+P=0

x2_(L2q] +1=0
q

= qx’»(pz—Zq)+q=O




image40.jpeg
1. Use synthetic division to find the quotient and the remainder, when

() (F+Tx-1)+(x+1)

www.classnotes.xvz
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Solution: .
F+7x-1)+(x+1)
As x+1=x-(-1),s0a=-1
Now write the coefficients of dividend in a row and a = — 1 on the left side..

Quotient =Q(x)=x+6
Remainder=R=-7
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2. Find the value of A using synthetic division, if

(i) 3 is the zero of the polynomial 2x’ - 3hx* + 9
Solution:
P(x)= 2x* = 3hx* + 9 and its zero is 3
Then by synthetic division.
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~3h 0 9
18-9h 54-27h

2 6-3h 18-9h | 63-27h
Remainder = 63 - 27 h since 1 is the zero of the polynomial, therefore
Remainder = 0, that is
63-27h=0
27h=63
p=$8 .7
3

2
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3. Use synthetic division to find the values of ] and m, if

(i) (x +3)and (x - 2) are the factors of the polynomiat
-+ 2x+m
Solution:
Since (x + 3) and (x — 2) are the factors of p (x) = X +4x +2Ix +m.
Therefore - 3 and 2 are zeros of polynomial p (x).
Now by synthetic division.
1 4 21 m
-3y -3 -3 -61+9
11 2-3 [meslee -
Remainder =m - 61 +9
Since - 3 is the zero of polynomial, therefore,
Remainder = 0, that is,
m-6l+9=0 @)
and )
1 4 21 m

274 2 12 41+24
I 6 21412 | m+al+24

Remainder = m + 41 + 24
Since 2 is the zero of polynomial, therefore, i
Remainder = 0. that is,
m+41+24=0 (i)
Now, subtract eq. (ii) from eq. (i), we get
m-61+9=0
+m+41£24=0
-101-15=0
-101=15
=2
10
3

2

Putl= 7—:2% in eq. (i), we get

m—6[73}+9=0
2

m+9+9=0
m+18=0
m=-18
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Thus, I = —g,m =-18
2

(i) (x - 1) nn:i (x + 1) are the factors of the polynomial
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4.  Solve by using synthetic division, if
(i) 2 is the root of the equation x*-28x+48=0
Solution:

Since 2 is the root of the equation x* — 28x + 48 =0
Then by synthetic division, we get
1 0 -28 48

The depressed equation is
X +2x-24=0

X2+ 6x - 4x -2

X(x+6)-4(x+6)=0

(x-4)(x+6)=0

Either x-4=0 or x+6=0
x=4 x=-6
Hence, -6, 2 and 4 are the roots of the given equation.

(ii) 3 is the root of the equation 2 -3 - 11x+6=0
Solution:
Since 3 is the root of the equation 2x* ~3x* - 11x + 6 =0
Then by synthetic division, we get

The depressed equation is
23 +3x-2=0

2 +4x-x-2=0

& (x+2)-1(x+2)=0
@x~-1)(x+2)=0

Either 2x-1=0 or x+2=0 .
2x=1 x=-2
1
x=—

Hence, —2,— and 3 are the roots of the given equation.

[STE N
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Solve the following simultaneous equations.

1. x+y=5 ; X*-2y-14=0
x+y=5 )]
X -2y~14=0 (i)
From (i), we have
y=5-x I (1)}

Put value of y in eq. (ii), we get
X-2(5-%)-14=0
X =10+2x~14=0
X' +2x-24=0
X +6x-4x-24=0

X(x+6)-4(x+6)=0 .
(x-4)(x+6)=0
Either x-4=0 or x+6=0
x=4 x=-6

Put x = 4 in eq. (iii), we get Put x = - 6 ineq (iii), we get
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y

weon

5-4 y=5-(-6)

1 =5+6
=11

The ordered pairs are (4, 1) are (- 6, 11).

Thus, solution set = {(4, 1), (- 6, 11)}
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3, x-y=7 3 -2-_2=2
Xy

Solution:
x-y=17 _®
25, A
Xy
2,—5)(___2
xy
2y -5x=2xy (i)
From (i), we hae ~ ~
y=x=7 (i)

Put value of y in eq. (i), we get
2(x-7)-5x=2x(x-7)
2x ~14-5x =2x? ~14x
~3x-14=2x" -14x

or 2 - 14x+3x + 14=0
2¢-1ix+14=0
- Tx~dx+14=0
x(2x-7)~2Qx-7=0

x-2)(2x-T)=0
Either x-2=0 or 2x-7=0
x=2 2x=17
7
x==
2
Put x = 2 in eq. (iii), we get Put x=%incq(iii), we gete
7
=2-7 . =5-7
y=2 ; y=3
7
=_5 y=-3
. 7.7 .
The ordered pairs are (2,-5), 273

Thus, solution set = {(2,_5){7 7]}

772
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5.

Either

XHy-12=10 : X+yl+ax=1
Solution:

X+(y-1P=10
Xty -2y+1=10
X4y -2y=10-1
x+yl-2y=9 (O
Ty tax= (ii)
Subtract eq. (ii) from eq. (i), we have
x+y* -2y=9
tx* iy  tdx =11

—4x-2y=8
-2(2x+y)=8
2x+y=-4
y=-2x-4 (iii)
Put the value of y in eq. (ii). We have
X+ (2x-4)Y +dx=1
X+ (- (2x+4y +ax=1
X +ax+16x+ 16 +4x—1=0
S +20x+15=0
S(x*+4x+3)=0
X +4ax+3=0
X 4+3x+x+3=0

X{x+3)+1(x+3)=0

(x+1)(x+3)=0
x+3=0 or x+1=0

x=-3 x=-1

Putx =-3 ineq (iii)we get,  Putx=-1ineq (ii)

=-2(-3)-4 y=-2(-1)-4
=-6-4 =-2-4
=-10 =-6

- The ordered pairs are (-3, -10), (-1, -6)
Thus, solution set = {(-3, ~10), (-1, -6)}




image51.jpeg
8.

ax*-5y=6 H 3x’+y’=l{

Solution:

4x’—§3"= 6 (i)
X +y' =14 (i)
Multiply eq. (ii) by 5 then add eq. (i) and (ii) we get.
3x? -5y’ =6 °
15x2 + 5y =70

19x? =76

x=4

Put the value of x* = 4 in eq. (ii), we get
3@4)+y* =14
12+y'=14
y2=14-12
y2=2
y=% \/i

Thus, solution set = {(ﬂ,iﬁ)}
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13, xX*-2xy=7 ; xy +3y’=2

Solution:
x-2xy=17 [0]
Xy +3y*=2 (ii)
Multiply eq (i) by ‘2’ and eq. (ii) by ‘7’ then subtract eq. (ii) from eq (i), we get
2x* —4xy =14
121y’ + 7xy =14
2x% —~1ixy-2ly’ =0 "
2x% —~14xy +3xy -21y* =0
2x(x=7y)+3y(x-7y)=0
(2x+3y)(x-7y)=0
Either 2x+3y=0 or x-Ty=0
2x=-3y x=Tt
Putx= -%y in eq. (ii), we get Put x = Ty in eq. (ii), we get
3(,2 7
x=-2| = =4+
2[ V3 J 5
=43

Lrhe ordered pairs are

- The ordered pairs are (—\/1'.72;),(\/5,——2;)
( J

o
s

Thus,solution set = {[%' }5_],[ % ,[-ﬁ %J,(f_ }JJ}
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1. The product of two positive consecutive numbers is 182. Find the numbers.
Solution:
Let the numbers be x, x + 1
Then, (XHx+1)=182
X +x-182=0
X+ 14x - 13x - 182=0
x(x+14) = 13(x + 14)=0
(x-13)x+14)=0
x-13=0 givesx =13
Numbers are: x=13
x+1=13+1=14
Now, x+14=0 gives x =-14
We ignore this value.
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4. The product of five less than three times a certain number and one less
than four times the number is 7. Find the number.
Solution:
Let the number be x.
According the given condition.
Bx-5)dx-1)=17
12¢* - 23x +5=7
123" -23x+5-7=0
125"~ 23x~2=0
12x* - 24x +x-2=0
0

=0 givesx =2

1

and 12x+1=0 givesx=—12

. i
Number is 2 or — 2
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6. The sum of the squares of two digits of a positive integral number is 65 and
the number is 9 times the sum of its digits. Find the number.
Solution: .
Let xy be the number, where unit digit is y and tens digit is x.
According the given condition.
Xy =65 (A)
Number =y + 10x
y+10x=9(x+y)
y+10x=9x+9y
10x -9x=9y -y
x=8y.. ..(B)
Putting ) y;( =8y in (A)
By) +y' =65
6iy1 +y* =65

65y* =65

(taking +ve value)

y=1in(B)

x=8(1)=8

Therefore, number is 8, 1 .

put
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8.  Find two integers whose sum is 9 and the difference of their squares is also
9.
Solution:
Let the integers be X, y.
Then, x+y=9
and X-y'=9
From A

x=9-y
Putting x=9-yin(B)
O-yP-y=9
81-18y+y -y
~18y=9-81
~18y=-T72
o

- Putting y=4in (A)

Integers are 5,4
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10. Find the dimensions of a rectangle, whose perimeter is 80cm and its area is

375cm>. [ I
Solution: | )
Let x and y be the length and width respectively of the rectangle. {
According to the given conditions. A S N
Perimeter: 2
or
Arca:

x =40 -y (from A)
Putting x=40-yin(B)

= y - 40y +375=0
y - 25y - 15y +375=0
y(y-25)-15(y-25

(y-15)(y-25=0
y-15=0 gives =15

Putting y=15in(A)
x+15=40 3
x=40-15=25

Length = 25cm, Breadth = 15 cm.
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1. Multiple Choice Questions:
Four possible answers are given for the following questions. Tick (v') the

correct answer.
(i) If o, B are the roots of 3x’ +5x = 2=0, then o + B is
5 3 =5 =2
(@3 )3 © 3 @3
(ii) If a, B are the roots of 7x’ — x + 4 =0, then af is
=1 4 7 -4
(a) 7 (b) 3 )3 5

{iii) Roots of the equation 4x’=5x+2=0are
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(a) irrational (b) imaginary (c) rational (d) none of these

(iv) Cube roots of -1 are ,
@-l-0-0 ®-lLo-0 (©-L-00 @lL-0-0

(v) Sum of the cube roots of unity is

(a) 0 (b) 1 (c) -1 )3
(vi) Product of cube roots of unity is
(a) 0 (b) 1 (©) -1 @3
(vii) 1f b? - 4ac <0, then the roots ofax’+ bx+c=0are
(a) irrational (b) rational (c) imaginary ~ (d) none of these
(viii) If b — 4ac > 0, but not a perfect square then roots of ax’+ bx + ¢ =0are
(a) irrational (b) rational (c) imaginary  (d) none of these
iy +'1" 1 t
(xx); B is equal to
1 11 oB aff
@)y ®3-5 © B s
(x) o’ +B’is equal to
) e L
(a) o - P (b) az“'ﬁz
(© (@+py - 208 @a+p
(xi) Two square roots of unity are
@l1,-1 [ORR%) © -0 (d) o, 0
(xii) Roots of the equation 4x’ - dx+1=0are
(a) real, equal (b) real, unequal  (c) imaginary (d) irrational
(xiii) If a, B are the roots of p)(z +gx + r=0, then sum of the roots 2a and 28 is
| L =2 a4
b
@ ®g © @5
(xiv) If a, B are the roots of x! = x = 1 =0, then product of the roots 2a and 2B is
(a) -2 (b) 2 (c) 4 ) -4
(xv) The nature of the roots of equation ax’ + bx + ¢ = 0 is determined by
(a) sum of the roots (b) product,of the roots

(c) synthetic division (d) discriminant
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THEORY OF QUADRACTIC EQUATIONS

In this unit, students will learn how to:

define discriminate (b’ - 4ac) of the quadratic expression ax’+bx +c.
discriminate of a given quadratic equation.
discuss the nature of roots of a quadratic equation through discriminate.
determine the nature of roots of a given quadratic equation and verify the result by
solving the equation.
determine the value of an unknown involved in a given quadratic equation when the
nature of its roots is given.
find cube roots of unity.
recognize complex cube roots of unity as  and @’
prove the properties of cube roots of unity.
use properties of cube roots of unity to solve appropriate problems.
find the relation between the roots and the coefficients of a quadratic equation.
find the sum and product of roots of a given quadratic equation without solving it.
find the value(s) of unknown(s) involved in a given quadratic equation when

o sum of roots is equal to a multiple of the product of roots.

o sum of the squares of roots is equal to a given number.

o roots differ by a given number.

o roots satisfy a given relation (e.g., the relation 2a + 58 = 7 where & and P are

the roots of given equation),

o both sum and product of roots are equal to a given number.
define symmetric functions of roots of a quadratic equation.
evaluate a symmetric function of the roots of a quadratic equation in terms of its
coefficients.
establish the formula,
x? = (sum of roots) x + (product of roots) = 0, to find a quadratic equation from the
given roots.
form the quadratic equation whose roots, for example, are of the type:

o 2a+1.2B+1,

o o
11
o —.=
o B
Iy

ﬂ.u




