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X Chapter: Quardatic Equation Solved Question and Self Evaluation Question part-1
Nature of roots of a quadratic equation

—biv"bz—élac‘

The roots of the equation ax’ + bx+c = 0 are given by x = g

2 -
If b"—4ac>0, we get two distinct real roots

o =btVb —dac 4 .. =b—vb —dac
2a 2a
If b"—4ac =0, then the equation has two equal roots x = E—g

2 /2 ) .
It b™ — 4dac < 0, then v b~ — 4ac is not a real number. Therefore there is no real

root for the given quadratic equation.

Determine the nature of roots of the following quadratic equations
i) ¥*—1lx—10=0 (i) 4x” — 28x+ 49 = 0 (i) 2x* +5x +5 =0
Solution For ax” + bx + ¢ = 0, the discriminant, A= b° — 4ac.
(i) Here,a=1; 5= -11 and ¢ = -10.
Now, the discriminant is A = b” — 4ac
= (=11 —4(1)(—10) = 121 + 40= 161
Thus, A> 0.Therefore, the roots are real and unequal.
(ii) Here,a=4,bh=-28and c =49.
Now, the discriminant is A = b — dac
=(—28) —4(4)(49) =0
Since A= 0, the roots of the given equation are real and equal.
(ii) Here,a=2 b=5andc=5.
Now, the discriminant A = b* —4ac = (5 — 4(2)(5) =25-40=-15

Since A< 0, the equation has no real roots.

Prove that the roots of the equation (a — b + (.'))c2 +2(a—b)x+(a—b—c)=0 are
rational numbers for all real numbers ¢ and 5 and for all rational ¢.
Solution  Let the given equation be of the form Ax’ + Bx + C = 0. Then,
A=a—-b+c, B=2(a—b)andC=a—-b —c.
Now, the discriminant of Ax” + Bx+ ¢ = 0 is
B’ —4AC = [2(a—b)P—4(a—b+c)a—b—c)
= 4(a—by —4[(a—b)+c][(a—b)—c]
= 4(a—bP—4[(a—bP -]
A= 4(a—byP—4(a— by + 4¢° = 4¢7 ) a perfect square.
Therefore, A> 0 and it is a perfect square.

Hence, the roots of the given equation are rational numbers.
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Find the values of k£ so that the equation X 2x(1 + 3k)+ 7(3 + 2k) = 0 has real

and equal roots.

Solution The given equation is X - 2x(1 +3k)+7(3+2k)=0. (1)

Let the equation (1) be in the form cr.x2 +bx+c=0
Here, a=1,b=—203k+1),c=7(3+ 2k).
Now, the discriminant is A = b’ — dac

= (=2(3k+ 1) —4(1)(7)(3 + 2k)

= 4(9k> + 6k + 1) — 28(3 + 2k) = 4(9” — 8k — 20)
Given that the equation has equal roots. Thus, A =0

— 9K’ —8k—20=0

= (k—2)9k+10)=0
Thus, k=2, _

5
Sefeluation
1. Determine the nature of the roots of the equation.
() x—8x+12=0 (i) 24" -3x+4=0
(i) 92"+ 12x+4 =0 (iv) 3a* —2V6x+2=0
) %xz - %x +1=0 (Vi) (x — 2a)(x — 2b) = 4ab
2. Find the Valu_es of & for which the roots are real and equal in each of the following
equations.
@) 2 —10x+k=0 (i) 12x° + dkx+3 =10
(iii) x2+2k(x—2)+5:0 (iv) (k+l)x2—2(k—l)x+1:O
3. Show that the roots of the equation X+ 2(a+ b)x+ 2(a” +b°) = 0 are unreal.
4, Show that the roots of the equation 3;}2)(2 — 2pgx + q2 = () are not real.

5. If the roots of the equation (" +b)x" - 2(ac + bd)x + C+d =0,
a_c

where ad — be # 0, are equal, prove that =~ = =.

b d

6. Show that the roots of the equation
(x—a)(x—=b)+(x—=b)(x—c)+(x—c)x—a)=0 are always real and they

cannot be equal unless a = b = c.

7. If the equation (1 + m)x’ + 2mex + ¢’ —a =0 has equal roots, then prove that

A =ad* (1+m?).

Relations between roots and coefficients of a quadratic equation

Therefore, if «. /5 are the roots of ax’ + bx + ¢ = O, then
(i) the sum of the roots, ¢ + 5 = —;_—j
C
(ii) the product of roots, af5 — {_;
C
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I Formation of quadratic equation when roots are given .

Let @ and /5 be the roots of a quadratic equation.

Then (x — @) and (x — ) are factors.
(x—a)(x—p)=20
— x —(a+B)x+af=0

. 2
That is, x~ — (sum of roots)x + product of roots = 0

If one of the roots of the equation 33— 10x + k=0 is L. then find the other root

3 k]

and also the value of k.

Solution The given equation is 3’ = 10x + k= 0.

Let the two roots be @ and .

_—(=10) 10 :
a+p = T3 (1)
Substituting a = % in (1) weget f=3
Also, af =k — k=3

Thus, the other root B = 3 and the value of k& = 3.

If the sum and product of the roots of the quadratic equation ax’ —5x+c¢ =0 are
both equal to 10, then find the values of @ and c.

Solution The given equation is ax’ —5x+c=0.

Sum of the roots, 2 10, — a = L
a 2
Product of the roots, (E =10
— c:lOa:lOXé—:S
Hence, a= % andc =5
If @ and /8 are the roots of the equation 2 —3x—1= 0. find the values of _
i) o+ (ii) Tt (iii) a—-pifa>p (iv) (5+d’.

1)1 N o 2@ B
(v) (Q'-O-F)(E-O-ﬁ) vi) ' +4 (vii) F+F
Solution Given equation is 2x* — 3x — 1 = 0

. . - 2
Let the given equation be written as ax™ + bx + ¢ = 0

Then,a=2,b=—3,¢c=—1. Given « and j are the roots of the equation.

—b_ —(=3)
a 2

Soa+ f= and aff =—

(S][o¢

- L
2
2

R R e Rt S St s
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3
af+;5?2 _(a+B) —2aB (7

(L
(ii) %Jrg— o7 )_i( 2)_%><(—2)_—%
2
(i) a@—B =J@+BF—aah =|(F)-ax(-H) - (F+2F -
27 .9
(iv) i+ﬁzﬁ3+33: (@+ By -3efe+B) _ 8 *4 _ 45
B« ap af —1 4
2
(@B+ 1)1 +ab)
(v) (a+8)( +8) o
1 2
l+app (L-5) |
ap 1 2
2
Vi) o'+ = (@ + ) -2
13 2 12 _ /169 1\ _ 16l
=(3) 2=2) =G5 —2) =16

(vii) Q3+ﬁ_ a +54_(161)( T):_ﬂ'

B a  apf 16 8

Form the quadratic equation whose roots are 7 + V3 and 7 -3,

Solution Given roots are 7+ /3 and 7 — /3.
. Sum of theroots = 7+ v3 + 7 — /3 = 14.
Product of roots = (7 + v3 (7 — = (77 -(V/3 ) =49 -3 = 46.
The required equation is X — (sum of the roots )x + (product of the roots) = 0

Thus, the required equation is X'~ 14x+46 =0

If @ and /8 are the roots of the equation

3’ —4x+ 1 =0, forma quadratic equation whose roots are % and %.
Solution Since @, are the roots of the equation ?xz —4x+1=0,
we have a+pB = T af = T
: R ) _ \
Now, for the required equation, the sum of the roots = (a_ + i) =2+ ‘87.
B a, ap
4 4
(@B -3epla+ ) (3) T3XIXT o
af 1 9
2\ £ 1 ’

~ = a_ — = = —
Also, product of the roots = ( 7 )( 5 ) af 3
The required equation is - Tgx + %— =0 or 9x°—28x+3=0
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Self Evaluation Question Bank

L. Find the sum and the product of the roots of the following equations.
(i) X —6x+5=0 (ii) kx2+rx+pk:0
(iii) 3x’—Sx=0 (iv) 8" —25=0
2. Form a quadratic equation whose roots are
Q) 3.4 (i) 3+v7,3 -7 (iii) 4+2‘/7‘4‘2‘/7
3. If @ and [ are the roots of the equation 3t — Sx + 2 =0, then find the values of
(i) %+§ (i) @ — B8 (iii) %2+§
4. If @ and S are the roots of the equation 3 — 6x + 4 =0, find the value of o + ,82
5. If @. B are the roots of 207 —3x— 5= 0, form a equation whose roots are a*and 32
6. If @, B are the roots of x* — 3x + 2 = 0, form a quadratic equation whose roots are
— and —f.
7. If @ and B are the roots of x° — 3x — 1=0, then form a quadratic equation
whose roots are LzandL.
8. If @ and f8 are ?he roots of the equation 3x"— 6x + 1 = 0, form an equation whose
roots are (i) #. % (ii) B Fa (iii) 2a+B 28+«
9. Find a quadratic equation whose roots are the reciprocal of the roots of the equation
4’ —3x—1=0.

10.  If one root of the equation 3x" + kx — 81 = 0 is the square of the other, find k.
I1.  If one root of the equation 2x% — ax + 64 = 0 is twice the other, then find the value of a

12. If @ and f are the roots of 5x° — px+ 1 =0and @ — B =1, then find p.

If one zero of the polynomial p(x) = (k +4) x*+13x+3k is reciprocal of the other, then

k is equal to
(A) 2 (B) 3 ©) 4 (D) 5
The sum of two zeros of the polynomial f(x)= 2x"+ (p + 3)x + 5 is zero, then the

value of p is

(A) 3 (B) 4 (C) -3 (D) -4
The square root of 49 (x* — 2xy + y*)“is
(A) T|x =y B) 7(x+y)x—y) (C) T@+y* (D) Tx-y°
The square root of X+ y2 v 2xy + 2yz — 2zx
(A) |[x+y—z B) |[x—y+z C) |x+y+z D) |x—y-z
If ax” + bx + ¢ = 0 has equal roots, then ¢ is equal
b’ B b o b D) b
A 2a B) 42 ©) —2a ) ~4a
If x* + Skx + 16 = 0 has no real roots, then
> 8 -~ _ 8 _8 8 8
(A)k>5 (B) k> 5 ©) 5<,~’<<5 (D}O<k<5
If 5=a + ¢, then the equation ar.x2 + bx + ¢ = 0 has
(A) real roots (B) noroots (C) equal roots (D) no real roots
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