JULY 4" WEEK CLASS TEST4 QUADRATIC EQUATION

MA THEMATICS (FOUNDATION)

Dear student following is a Moderate level [O @ O] test paper. Score of 18 Marks in 15 Minutes would be a satisfac-
tory performance. Questions 1-10 (+3, -1). (Questions may have more than one option correct)

Q.1

Q.2

Q.3

Q.4

Q.5

A WN =

The set of values of 'a' for which the equa-
tion x3 - 3x + a = 0 has three distinct real
roots, is

(A) (-, )
(C)(-1,1)

(B) (-2, 2)
(D) None of these

Consider the equation x2 + x - n = 0, where
n is an integer lying between 1 to 100. Total
number of different values of 'n' so that the
equation has integral roots is

(A) 6 (B) 4

o9 (D) None

If a, b, care in G.P,, then the equation ax? +
2bx + ¢ = 0 and dx?> + 2ex + f = 0 have a

.. d f .
common root if —, —, — arein
a'b’c
(A) A.P. (B) G.P. (C) H.P. (D) None

If both the roots of the equation

X2 - (p - 4)X + 2e2"? — 4 = 0 are negative
then p belongs to

(A) (-2, 4) (B) (¥2, 4)

(C) (-4 2) (D) (- ~+2)

If x> - 4x + log, ,a = 0 does not have two
distinct real roots, then maximum value of a
is

OF (B) 16

(@) -% (D) None

0 NO O

Q.6

Q.7

Q.8

Q.9

Q.10

If the roots of the equation

a(b - c)x> + b(c - a)x + c(a-b) =0 be
equal then a, b, c are in
(A)H.P. (B)G.P. (C)A.P. (D)None
All the values of a for which the equation

2x?2-2(2a + 1)x + a(a-1) = 0 has roots a
and B satisfying the conditiona < a <

(A) ad (-, -3) O (0, »)
(B) ad (0, o)

(C)al (-, -3)

(D) None of these

If x is real, then the minimum value of

(a+x)(b+x)

(c+x) (x>-c),fora>c,b>cis

(A) (Varc+vbrc)  (B) (Va-c+vb-c)

(C) (arc-vb—c| (D)(Va-c-vb-c)

If 2a + 3b + 6c =0 (a, b, c OR) then the
equation ax? + bx + ¢ = 0 has atleast one
root between

(A)0and 2
(C)-1andO0

(B)Oand 1
(D) None

If a < b < c < d, then the equation
3(x-a)(x-¢c)+5(x-b)(x-d)=0
has

(A) real and distinct roots

(B) real and equal roots

(C) purely imaginary roots

(D) None of these
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JULY 4" WEEK CLASS TEST4 QUADRATIC EQUATION

MA THEMATICS (FOUNDATION)

Sol.1

Sol.2

Sol.3

SOLUTIONS

(B)
Let f(x) =x*-3x+a
f'(x) =3x3-3
For three distinct real roots

(i) f'(x) = 0 should have two distinct real
roots o and B

and (ii) f(a) f(B) < O

Herea = 1,3 =-1. Now f(a) f(B) < O
O (1-3+a)(-1+3+a)<0

0O (@a-2)(a+2)<0

O -2<a<?2.

(A)
x?+ x -n = 0, discriminent = 1 + 4n = odd
number = D(say)

Now given equation would have a integral
solution if D is a perfect square.

Let D= (2A + 1)2

O n=A+A

0 n=AA+ 1) =evennumber

0 ncanbe?2,6, 2,20, 30,42,56,72,90.

(A)
a, b, carein G.P.
O b?=ac

Now the equation ax? + 2bx + ¢ = 0 can be
rewritten as

ax?+2Jacx+c=0
O (Jax++Jc)2=0

C C
o e
a a

If the two given equations have a common

root, then this root must be —\/g .

Sol.4

Sol.5

Sol.6

Sol.7

(B)
Both root negative
0 sum of roots < 0 and product of roots >

0
0 p-4<0and2e?hr-4>0
0 p<4andp?>>2

0 pO(V2,4)

(B)
Since x* - 4x + log,,a = 0 does not have
two distinct real roots, discriminant< 0

0 16-4log,,a<0
0 log,,az4

0 oas >
4= 76

(A)

Given

a(b-c)x*+b(c-a)x+c(a-b)=0 ...(i)
letA=a(b-c),B=b(c-a),C=c(a-b)
0O A+B+C=0 (1))
since the roots of the equation (i) are equal
O B?2-4AC=0

(-A-C)?-4AC =0 (using(ii))

(A+C)2-4AC=0

(A-C)y2=0

A=C
O a(b-c)=c(a-b)
0 2ac=0b(a+c)

2ac
a+c

O b=

O a,b,careinH.P

(R)

Number a lies between the roots of the

Thus c|E - Ze\/g +f=0 given equation then
a a
2f(a) < 0
d f 2 |c 2e 2e fla) <0
2 §+E_?§=\/§=F 0 2a2-2(2a+1l)a+a(a-1)<0
0 -a2-3a<0
O g,g,gareinA.P. 0 a(@+3)>0
Thus from wavy curve method B
all (_°°I _3) [ (OI °°)
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Sol.8 (B)

a+x)(b+x
Let vy = (2rx)(b+x) (c)+(x) )
O x?+(a+b)x+ab=cy+xy
O x*+(a+b-y)x+ab-cy=0
For real x B2 - 4AC=0
O (@a+b-y)>-4ab+4cy=0
O (a-b)?+y?>-2(a+b)y-4ab+4cy=0
O (a@a-b)2+y>*-2(a+b-2c)y=0
O y>-2(a+b-2c)y+(a-b)?=0

O [y?-(vJa-c—-+vb-c)?][y-(va-c++vb-c)?]=0
Oy<(vJa-c-vb-c)*andy=(va-c++vb-c)?

Hence minimum value of y is

2
(Va-c+vb- c)
Sol.9 (A, B)
Given 2a 3b+6c=0
Let f'(x) = ax? + bx + ¢, then
_ax® | bx?
f(X)_T + +cx + k

_2ax® +3bx® +6cx + 6k

6
k
Now £(1) = 2a+3bg6c+6
=%" — K[ 2a+3b+6c=0]

Also f(0) = o =k

6
Thus f(0) = f(1), therefore equation f'(x) =0
i.e. equation ax? + bx + ¢ = 0 will have at
least one real root between 0 and 1 and
hence equation ax? + bx + ¢ = 0 will have at
least one root between 0 and 2.

Sol.10 (A)

Let f(x) = 3(x —a) (x -c) + 5(x - b)(x - d)
Since f is a polynomial f is continuous on R.
Also, sincea <b <c<d,
fla)=5(@-b)(a-d)>0
f(b)=3(b-a)(b-¢) <0
f(c) =5(c-b)(c-d)<0
f(dy=3(d-a)(d-¢)>0

As f is continuous on R, y = f(x) crosses x-
axis at least once between a and b an once
between c and d. See. fig.

Thus, f has two distinct real roots, one lying
between a and b, one between c and d.
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