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QQUUAADDRRAATTIICC    EEQQUUAATTIIOONNSS  
Some questions (Assertion–Reason type) are given below. Each question contains Statement

 
– 1 (Assertion) and Statement – 2 

(Reason). Each question has 4 choices (A), (B), (C) and (D) out of which ONLY ONE is correct. So select the correct choice : 

Choices are : 

 (A) Statement – 1 is True, Statement – 2 is True; Statement – 2 is a correct explanation for Statement – 1. 

 (B) Statement – 1 is True, Statement – 2 is True; Statement – 2 is NOT a correct explanation for Statement – 1. 

(C) Statement – 1 is True, Statement – 2 is False. 

(D) Statement – 1 is False, Statement – 2 is True. 

 

1. Statement-1:  If x ∈R, 2x2 + 3x + 5 is positive.   

 Statement-2:  If ∆ < 0, ax2 + bx + c, ‘a’ have same sign ∀x ∈R. 

2. Statement-1:  If 1 2+  is a root of x2 – 2x – 1 = 0, then 1 2−  will be the other root.  

 Statement-2:  Irrational roots of a quadratic equation with rational coefficients always occur in conjugate pair. 

3. Statement-1:  The roots of the equation 2x2 + 3i x + 2 = 0 are always conjugate pair.  
 Statement-2:  Imaginary roots of a quadratic equation with real coefficients always occur in conjugate pair.  

4. Consider the equation (a2 – 3a + 2) x2 + (a2 – 5a + 6)x + a2 – 1 = 0  

 Statement – 1:  If a = 1, then above equation is true for all real x.  

 Statement – 2:  If a = 1, then above equation will have two real and distinct roots.   

5. Consider the equation (a + 2)x2 + (a – 3) x = 2a – 1  

 Statement–1 : Roots of above equation are rational if 'a' is rational and not equal to –2.   

 Statement–2 : Roots of above equation are rational for all rational values of 'a'.  

6. Let f(x) = x2 = –x2 + (a + 1) x + 5    

 Statement–1 : f(x) is positive for same α < x < β and for all a∈R  

 Statement–2 : f(x) is always positive for all x∈R and for same real 'a'.  
7. Consider f(x) = (x2 + x + 1) a2 – (x2 + 2) a  

 –3 (2x2 + 3x + 1) = 0      

 Statement–1 : Number of values of 'a' for which f(x) = 0 will be an identity in x is 1.   

 Statement–2 : a = 3 the only value for which f(x) = 0 will represent an identity.  

8. Let a, b, c be real such that ax2 + bx + c = 0 and x2 + x + 1= 0 have a common root 
 Statement–1  : a = b = c  

 Statement–2  : Two quadratic equations with real coefficients can not have only one imaginary root common.  

9. Statement–1  : The number of values of a for which (a2 – 3a + 2) x2 + (a2 – 5a + b) x + a2 – 4 = 0 is an identity in x is 1.  

 Statement–2  : If ax2 + bx + c = 0 is an identity in x then a = b = c = 0.  

10.  Let a ∈ (– ∞, 0).  

 Statement–1  : ax2 – x + 4 < 0 for all x ∈ R  

 Statement–2  : If roots of ax2 + bx + c = 0, b, c ∈ R are imaginary then signs of ax2 + bx + c and a are same for all x ∈ R.     

11. Let a, b, c ∈ R, a ≠ 0.  
 Statement–1  : Difference of the roots of the equation ax2 + bx + c = 0  

                        = Difference of the roots of the equation – ax2 + bx – c = 0  

 Statement–2  : The two quadratic equations over reals have the same difference of roots if product of the coefficient of 

the two equations are the same.  

12. Statement–1  : If the roots of x5 – 40x4 + Px3 + Qx2 + Rx + S = 0 are in G.P. and sum of their reciprocal is 10, then 

| S | 32.=  

 Statement–2  : x1. x2. x3.x4.x5 = S, where x1, x2, x3, x4, x5 are the roots of given equation.  

13. Statement–1  : If 0 < α < 
4

π
, then the equation (x – sin α) (x – cos α) – 2 = 0 has both roots in (sin α, cos α) 
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 Statement–2  : If f(a) and f(b) possess opposite signs then there exist at least one solution of the equation f(x) = 0 in open 

interval (a, b).  

14.  Statement–1 : If a ≥ 1/2 then α  < 1 < p where α , β are roots of equation –x2 + ax + a = 0  
 Statement–2 : Roots of quadratic equation are rational if discriminant is perfect square.  

15. Statement-1 :   The number of real roots of |x|2 + |x| + 2 = 0 is zero.   Statement-2 :  ∀x∈R, |x| ≥ 0.  

16. Statement-1:  If all real values of x obtained from the equation 4x – (a – 3) 2x + (a – 4) = 0 are non-positive, then a∈ (4, 5]      
 Statement-2:  If ax2 + bx + c is non-positive for all real values of x, then b2 – 4ac must be –ve or zero and ‘a’ must be –ve.   

17. Statement-1:  If  a ,  b ,  c ,  d ∈ R  such  that  a < b < c < d,  then  the  equation  
 (x – a) (x – c) + 2(x – b) (x – d) = 0 are real and distinct.   

 Statement-2:  If f(x) = 0 is a polynomial equation and a, b are two real numbers such that f(a) f(b) < 0 has at least one real 
root.  

18. Statement-1:  f(x) = 

2

2

x x 1
0

x 2x 5

+ +
>

+ +
 ∀x∈R  

 Statement-2:   ax2 + bx + c > 0 ∀x∈R if a > 0 and b2 – 4ac < 0.    
19. Statement-1:  If a + b + c = 0 then ax2 + bx + c = 0 must have ‘1’ as a root of the equation   

 Statement-2:  If a + b + c = 0 then ax2 + bx + c = 0 has roots of opposite sign.    

20. Statement-1:  ax2
 + bx + C = 0 is a quadratic equation with real coefficients, if 2 + 3  is one root then other root can be any 

other real number.   

 Statement-2:  If P q+  is a real root of a quadratic equation, then P - q  is other root only when the coefficients of 

equation are rational  

21. Statement-1:   If px2 + qx + r = 0 is a quadratic equation (p, q, r∈R) such that its roots are α, β &  p + q + r < 0, p – q + r < 0 

& r > 0, then 3[α] + 3[β] = −3, where [⋅] denotes G.I.F.     

 Statement-2:   If for any two real numbers a & b, function f(x) is such that f(a).f(b) < 0 ⇒ f(x) has at least one real root lying 
between (a, b)  

22. Statement-1:  If x 2 3= +  is a root of a quadratic equation then another root of this equation must be x 2 3= +  

 Statement-2:  If ax2 + bx + c = 0, a, b, c ∈ Q, having irrational roots then they are in conjugate pairs. 
23. Statement-1:  If roots  of the quadratic equation ax2 + bx + c = 0 are distinct natural number then both roots of the equation 

cx2 + bx + a = 0 cannot be natural numbers. 

 Statement-2:  If α, β  be  the  roots  of  ax2 + bx + c = 0  then  
1 1

,
α β

  are  the  roots  of  cx2 + bx + a = 0. 

24. Statement-1:  The (x – p) (x – r) + λ (x – q) (x – s) = 0 where p < q < r < s has non real roots if λ > 0.  

 Statement-2:  The equation (p, q, r ∈R) βx2 + qx + r = 0 has non-real roots if q2 – 4pr < 0.    

25. Statement-1:  One is always one root of the equation (l – m)x2 + (m – n) x + (n – l ) = 0,   where l, m, n∈R.  
 Statement-2:  If a + b + c = 0 in the equation  

 ax2 + bx + c = 0, then 1 is the one root.  

26. Statement-1:  If (a2 – 4) x2 + (a2 – 3a + 2) x + (a2 – 7a + 0) = 0 is an identity, then the value of a is 2.  

 Statement-2:  If a = b = 0 then ax2 + bx + c = 0 is an identity.  

27. Statement-1:   x2 + 2x + 3 > 0 ∀ x ∈ R 

 Statement-2:  ax2 + bx + c > 0 ∀ x ∈ R if b2 − 4ac < 0 and a > 0. 

28. Statement-1:  Maximum value of 
2 3/ 4x x 1

1 1
is

22 − +
 

 Statement-2:  Minimum value of ax2 + bx + c (a > 0) occurs at 
b

x
2a

= − . 

29. Statement-1:  If quadratic equation ax2+ bx − 2 = 0 have non-real roots then a < 0  

 Statement-2:  For the quadratic expression f(x) = ax2 + bx + c if b2− 4ac < 0 then f(x) = 0 have non real roots. 

30. Statement-1:  Roots of equation x5 − 40x4 + Px3 + Qx2 + Rx + S = 0 are in G.P. and sum of their reciprocal is equal to 10 then 
|s| = 32.  

 Statement-2:   If x1, x2, x, x4 are roots of equation  

   ax4 + bx3 + cx2 + dx + e = 0 (a ≠ 0) 

   x1 + x2 + x3 + x4 = − b/a  

   
1 2

c
x x

a
=∑  

   
1 2 3

d
x x x

a
= −∑    

1 2 3 4

e
x x x x

a
=  
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31. Statement-1:   The real values of a form which the quadratic equation 2x2 – (a3 + 8a – 1) + a2 – 4a = 0. Possesses roots of 

opposite signs are given by 0 < a < 4.       

 Statement-2:  Disc ≥ 0 and product of root is < 2  

ANSWER KEY 

1.  A 2.  A 3.  D 4.  C 5.  C 6.  C  7.  D 8.  A 9.  A  10.  D  11.  C  12.  C   

13.  D 14.  B 15.  A 16.  B  17.  A 18.  A 19.  C  20.  A  21.  A  22.  A 23. A 24.  D  
25.  A  26.  C 27.  A  28.  A 29.  A 30.  A 31.  A 

Solution 
 

5. Obviously x = 1 is one of the root   

 ∴ Other root = – 
2a 1

a 2

−
−

+
 = rational for all rational a ≠ –2.  

 (C) is correct option.  

6. Here f(x) is a downward parabola  

 D = (a + 1)2 + 20 > 0  

 From the graph clearly st (1) is true but st (2) is false    

 

 

α β -∞ ∞ 
 

7. f(x) = 0 represents an identity if a2 – a – 6 = 0  ⇒ a = 3, –2  

 a2 – a – 6 = 0  ⇒ a = 3, –2  

 a2 – a = 0 ⇒  a = 3, –3  

 a2 – 2a –3 =0 ⇒ a = 3, –1  ⇒ a = 3 is the only values.     Ans.:  D 
8. (A) 

 x2 + x + 1 = 0  

 D = – 3 < 0  ∴ x2 + x + 1 = 0 and ax2 + bx + c = 0 have both the roots common  

 ⇒ a = b = c.  
9. (A) 

 (a2 – 3a + 2) x2 + (a2 – 5a + 6) x + a2 – 4 = 0  
 Clearly only for a = 2, it is an identify.  

10. Statement – II is true as if ax2 + bx + c = 0 has imaginary roots, then for no real x,  

ax2 + bx + c is zero, meaning thereby ax2 + bx + c is always of one sign. Further ( )2lim
→∞

+ +
x

ax bx c  = signum (a). ∞ 

 statement – I is false, because roots of ax2 – x + 4 = 0 are real for any a ∈(- ∞, 0) and hence ax2 – x + 4 takes zero, positive and 
negative values.  

 Hence (d) is the correct answer.  

11. Statement–I is true, as Difference of the roots of a quadratic equation is always D , D being the discriminant of the 

quadratic equation and the two given equations have the same discriminant.      

 Statement – II is false as if two quadratic equations over reals have the same product of the coefficients, their discriminents 
need not be same.  

 Hence (c) is the correct answer.  

12. Roots of the equation x5 – 40x4 + px3 + qx2 + rx + s = 0 are in G.P., let roots be a, ar, ar2, ar3, ar4  

 ∴ a + ar + ar2 + ar3 + ar4 = 40  . . . (i) 

 and 
2 3 4

1 1 1 1 1
10

a ar ar ar ar
+ + + + =  . . . (ii) 

 from (i) and (ii); ar2 = ± 2  . . . (iii) 

 Now, - S = product of roots = a5r10 = (ar2)5 = ± 32.  

 ∴  | s | 32= .  ∴ Hence (c) is the correct answer.  

13. Let, f(x) = (x – sin α) (x – cos α) – 2  

 then, f(sin α) = - 2 < 0;  f(cos α) = - 2 < 0  

 Also as 0 < α < 
4

π
;     ∴  sin α < cos α  

 There-fore equation f(x) = 0 has one root in (- ∞, sin α) and other in (cos α, ∞)  
 Hence (c) is the correct answer.  
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sin α cos α 

– ∞ ∞ 

Hence (d) is the correct answer.  

14. (B)    x2 – ax – a = 0   g(1) < 0 ⇒ a > 1/2  

15. equation can be written as (2x)2 – (a – 4) 2x – (a – 4) = 0  

 ⇒ 2x = 1 & 2x = a – 4  

 Since x ≤ 0 and 2x = a – 4 [∵  x is non positive]  ∴ 

0 < a – 4 ≤ 1 ⇒ 4 < a ≤ 5  

 i.e., a∈ (4, 5] 
 Hence ans. (B). 

16. (A)   Let f(x) = (x – a) (x – c) + 2 (x – b) (x – d)  

 Then f(a) = 2 (a – b) (a – d) > 0  

 f(b) = (b – a) (b – c) < 0  

 f(d) = (d – a) (d – b) > 0  

 Hence a root of f(x) = 0 lies between a & b and another 

root lies between (b & d).  

Hence the roots of the given equation are real and distinct. 

17. x2 + x + 1 > 0 ∀x ∈R  
 a = 1 > 0  

 b2 – 4ac = 1 – 4 = -3 < 0  

 x2 + 2x + 5 > 0 ∀x ∈R  
 a = 1 > 0  

 b2 – 4ac = 4 – 20 = -16 < 0  

 So 

2

2

x x 1

x 2x 5

+ +

+ +
 > 0 ∀x∈R ‘a’ is correct 

18. ax2 + bx + c = 0  

 Put x = 1  

 a + b + c = 0 which is given 
 So clearly ‘1’ is the root of the equation  

 Nothing can be said about the sign of the roots.  

 ‘c’ is correct.  

 

19. (A) If the coefficients of quadratic equation are not 

rational then root may be 2 3+  and 2 3+ . 

20. (D) R is obviously true. So test the statement let f(x) = (x 

– p) (x – r) + λ (x – q) (x – s) = 0  

 Then f(p) = λ (p – q) (p – s)  

 f(r) = λ (r – q) (r – s)  

 If λ > 0 then f(p) > 0, f(r) < 0  

 ⇒ There is a root between p & r  
 Thus statement-1 is false. 

   

21. (A)  Both Statement-1 and Statement-2 are true and Statement-2 is the correct explanation of Statement-1.  

22. (C)  Clearly Statement-1 is true but Statement-2 is false.  

 ∵ ax2 + bx + c = 0 is an identity when a = b = c = 0.  

23. (A) for x2 + 2x + 3  

  a > 0 and D < 0  

24. (A) x2 − x + 1  

  

2
1 3

x
2 4

 
= − + 
 

 

25. The roots of the given equation will be of opposite signs. If they are real and their product is negative  

 D ≥ 0 and product of root is < 0  

 ⇒ (a3 – 8a – 1)2 – 8(a2 – 4a) ≥ 0 and 

2a 4a
0

2

−
<   

 ⇒ a2 – 4a < 0  

 ⇒ 0 < a < 4.  

 Ans. (a)      

Que. from Compt. Exams 

1. If ,infinity to.......111 +++=x then x = 

(a) 
2

51 +
 (b) 

2

51 −
 

(c) 
2

51 ±
 (d) None of these 

2. For the equation 06|||| 2 =−+ xx , the roots are    [EAMCET 1988, 93] 

(a) One and only one real number (b) Real with sum one  

(c) Real with sum zero   (d) Real with product zero 

3. If 02 =++ cbxax , then x =   [MP PET 1995] 
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(a) 
a

acbb

2

42 −±
 (b) 

a

acbb

2

2 −±−
 

 (c) 
acbb

c

4

2

2 −±−
 (d) None of these 

4. If the equations 0532
2 =++ λxx  and 032

2 =++ λxx  have a common root, then =λ    [RPET 1989] 

(a) 0 (b) –1 (c) 1,0 −  (d) 2,–1 

5. If the equation 02 =++ µλxx  has equal roots and one root of the equation 012
2 =−+ xx λ is 2, then ),( µλ = 

(a) (4, 4) (b) (–4,4) (c) )4,4( −  (d) )4,4( −−  

6. If x is real and ,
1

1
2

2

++

+−
=

xx

xx
k  then   [MNR 1992; RPET 1997] 

(a) 3
3

1
≤≤ k   (b) 5≥k  (c) 0≤k  (d) None of these 

7. If dcba <<< , then the roots of the equation 0))((2))(( =−−+−− dxbxcxax  are [IIT 1984] 

(a) Real and distinct  (b) Real and equal (c) Imaginary  (d) None of these 

8. If the roots of the equation 02 =++ qpxqx where p, q are real, be complex, then the roots of the equation 04 22 =+− pqxx  are 

(a) Real and unequal (b) Real and equal (c) Imaginary (d) None of these 

9. The values of ''a  for which 2)1(2)1( 22 +−+− xaxa  is positive for any x  are    [UPSEAT 2001] 

(a) 1≥a  (b) 1≤a  (c) 3−>a  (d) 3−<a or 1>a  

10. If the roots of equation 
1

12

+

−
=

−

−

m

m

cax

bxx
are equal but opposite in sign, then the value of m  will be  

[RPET 1988, 2001; MP PET 1996, 2002; Pb. CET 2000] 

(a) 
ba

ba

+

−
 (b) 

ba

ab

+

−
  (c) 

ba

ba

−

+
  (d) 

ab

ab

−

+
 

11. The coefficient of x  in the equation 02 =++ qpxx was taken as 17 in place of 13, its roots were found to be –2 and –15, The 

roots of the original equation are      [IIT 1977, 79] 

(a)  3, 10 (b) – 3, – 10 (c) – 5, – 18 (d)  None of these 

12. If one root of the equation 02 =++ cbxax be n  times the other root, then 

(a) 22 )1( += nbcna  (b) 22 )1( += nacnb  (c) 22 )1( += nabnc  (d) None of these 

13. If one root of the quadratic equation 02 =++ cbxax  is equal to the n
th power of the other root, then the value of 

=+ ++ 1

1

1

1

)()( nnnn
caac    [IIT 1983] 

(a) b  (b) – b (c) 1

1

+nb  (d) 1

1

+− nb  

14. If αα cos,sin  are the roots of the equation 02 =++ cbxax , then    [MP PET 1993] 

(a) 0222 =+− acba  (b) 222
)( cbca +=−  (c) 0222 =−+ acba  (d) 0222 =++ acba  

15. If both the roots of the quadratic equation 

        052 22 =−++− kkkxx   
 are less than 5, then k  lies in the interval  [AIEEE 2005] 

(a) )4,(−∞  (b) [4, 5] (c) (5, 6] (d) (6, ∞ ) 

16. If the roots of the equations 02 =+− cbxx  and 02 =+− bcxx  differ by the same quantity, then  cb +  is equal to                            
[BIT Ranchi 1969; MP PET 1993] 
(a) 4 (b) 1 (c) 0 (d) –4 

17. If the product of roots of the equation  

      0123 log22 =−+− k
ekxx  

 is 7, then its roots will real when   [IIT 1984] 

(a) 1=k   (b) 2=k  (c) 3=k   (d)  None of these 

18. If a root of the given equation 0)()()( 2 =−+−+− bacxacbxcba  

 is 1, then the other will be         [RPET 1986] 

(a) 
)(

)(

acb

cba

−

−
 (b) 

)(

)(

cba

acb

−

−
 (c) 

)(

)(

cba

bac

−

−
 (d) None of these 

19. In a triangle ABC  the value of A∠  is given by 03cos5 =+A , then the equation  whose roots are Asin  and Atan  will be  
  [Roorkee 1972] 

(a) 016815 2 =+− xx  (b) 016815 2 =−+ xx  (c) 0162815 2 =+− xx  (d) 016815 2 =−− xx  

20. If one root of the equation 02 =++ cbxax the square of the other, then cXbca =− 3)( , where X is 

(a) 33 ba +  (b) 3)( ba −  (c) 33 ba −  (d) None of these 
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21. If 8, 2 are the roots of 02 =++ βaxx  and 3, 3 are the roots of 02 =++ bxx α , then the roots of 02 =++ baxx  are   

(a) 1,8 −  (b) – 9, 2 (c) 2,8 −−  (d) 9, 1 [EAMCET 1987] 

22. The set of values of x  which satisfy 8325 +<+ xx  and ,4
1

2
<

−

+

x

x
 is   [EAMCET 1989] 

(a) )3,2(  (b) )3,2()1,( ∪−∞  (c) )1,(−∞  (d) )3,1(  

23. If βα, are the roots of 02 =+− baxx  and if n
nn V=+ βα , then      [RPET 1995; Karnataka CET 2000; Pb. CET 2002] 

(a) 11 −+ += nnn bVaVV  (b) 11 −+ += nnn aVaVV  (c) 11 −+ −= nnn bVaVV  (d) nnn bVaVV −= −+ 11  

24. The value of ‘ c ’for which 
4

7
||

22 =− βα , where α  and β  are the roots of 072
2 =++ cxx ,  is 

(a) 4 (b) 0 (c) 6 (d) 2 

25. For what value of λ the sum of the squares of the roots of 0)1(
2

1
)2(

2 =+−++ λλ xx  is minimum    [AMU 1999] 

(a) 3/2 (b) 1 (c) 1/2 (d) 11/4 

26. The product of all real roots of the equation 06||2 =−− xx  is     [Roorkee 2000] 

(a) – 9 (b) 6 (c) 9 (d) 36 

27. For the equation 0,033 2 >=++ ppxx  if one of the root is square of the other, then p is equal to   [IIT Screening 2000] 

(a) 
3

1
  (b) 1 (c) 3 (d) 

3

2
 

28. If α, β be the roots of 02 =++ qpxx  and hh ++ βα ,  are the roots of 02 =++ srxx , then   [AMU 2001] 

(a) 
s

q

r

p
=   (b) 








+=

s

r

q

p
h2  (c) srqp 44 22 −=−  (d) 22

qspr =  

29. If 02 =++ qpxx  is the quadratic equation whose roots are a – 2 and b – 2 where a and b are the roots of 0132 =+− xx , then  

  [Kerala (Engg.) 2002] 
(a) 5,1 == qp    (b) 5,1 −== qp  (c) 1,1 =−= qp  (d) None of these 

30. The value of ‘a’ for which one root of the quadratic equation 02)13()35( 22 =+−++− xaxaa  is twice as large as the other, is  

  [AIEEE 2003] 

(a) 
3

2
  (b) 

3

2
−  (c) 

3

1
 (d) 

3

1
−  

31. If cba ,,  are in G.P., then the equations 022 =++ cbxax  and 022 =++ fexdx  have a common root if 
c

f

b

e

a

d
,,  are in                               

[IIT 1985; Pb. CET 2000; DCE 2000] 
(a) A.P. (b) G.P. (c) H.P. (d) None of these 

32. The value of ‘a’ for which the equations 032 =+− axx  and 032 =−+ axx  have a common root is    [Pb. CET 1999] 

(a) 3 (b) 1 (c) – 2 (d) 2 

33. If )1( +x  is a factor of  

 234
)53()3( xpxpx −−−−  6)72( +−+ xp , then =p     [IIT 1975] 

(a) 4 (b) 2 (c) 1 (d) None of these 

34. The roots of the equation  

 0451857244 234 =−++− xxxx ,  

 If one of them is 63 i+ , are  

 (a) 
2

3
,63 ±− i  (b) 

2

3
,63 ±− i  (c) 

2

3
,63 ±− i  (d) None of these 

35. The values of a for which 0)1()12(22 2 =+++− aaxax  may have one root less than a and other root greater than a are given by 

   [UPSEAT 2001] 
(a) 01 >> a   (b) 01 <<− a  (c) 0≥a  (d) 1or  0 −<> aa  

ANSWER KEY(Que. from Compt. Exams) 
1 a 2 c 3 c 4 c 5 a 

6 a 7 a 8 a 9 d 10 a 

11 b 12 b 13 b 14 a 15 a 

16 d 17 b 18 c 19 b 20 b 

21 d 22 b 23 c 24 c 25 c 

26 a 27 c 28 c 29 d 30 a 

31 a 32 d 33 a 34 c 35 d 

36 d 37 b 38 c 39 a 40 a 

 


