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31. A)  
Let α = sin θ β = cos θ  

Sum of the roots sin θ +cos θ = 
m

l

−
 (1)   

Product of the roots sin θ  cos θ  = 
n

l
 (2)  

(1) 2 + (2)2 
2

2
1 2sin cos

m

l
  + =  

 
2

2 2

2

2
1 2 0

n m
l m nl

l l
+ −  − + =  

 

32. A)  
The given equation  3 22 5 1 0x ox x+ = + =  

Sum of the roots = 0 0
2

b
a

= − = =  

 
33. B)  

2cos2x – 5cos x + 2= 0 
(2cosx – 1) (cosx – 2) = 0  

Cos x = 1
2

  cos x = 2  

60x =      There is no solution for cos x = 2 
cos x lies in 1 cos 1x−    

 
34. B) 

(1-p) is root of the equation 2 (1 ) 0x px p+ + − =  
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(1-p) satisfies the above equation  
  (1 - p)2 + p(1 - p) + (1 - p) = 0 
  (1 – p) (1 – p + p + 1) = 0  
  (1 – p) (2) = 0  
  put p = 1 in the above equation  
  x2 + x = 0  
  x (x+1) = 0  
  x = 0, x = -1 
  

35. A)  
Let 2, 3 and x are the roots 

S1 = 2 + 3 + x = 5
2 2

m m
x

− −
 + =   (1) 

S3 = 6x = 
2

n−
     (2) 

S2 = 6 + 5x = 
13

2

−
 

 
13

5 6
2

x
−

 = −  

 
5 5

2 2
x put x

− −
= =   in  (1) we get m = -5  

  Put 
5

2
x

−
=     (2) we get n = 30  

 
36. B)  

sum of the roots ⍺ + 𝛽 = −
(2𝑎+3)

𝑎+1
 

product of the roots ⍺𝛽 =
4

𝑎+1
𝑎𝑛𝑑 ⍺𝛽 = 2 

   
4

1 1
1

a
a

 =  =
+

 

   ⇒ ⍺ + 𝛽 =
−5

2
 

 
37. C)  

Let the real part is 12 and modulus is 13  
∴ ⍺ = 12 + 5𝑖𝑎𝑛𝑑𝛽 = 12 − 5𝑖 
SOR = 24   POR = 169  

2 24 169 0x x − + =  

 



 

38. B)  
Solving the two equation we get  

(a – b) x = (a – b)  
   x  = 1  

 put x = 1 in x2 + bx + a = 0 
    a + b - 1  
 
39. A) 

Let α, β, are the roots of the equation 2 0x px q+ + =  

SoR, P P   + = −  + = −  

PoR, 1
q

q 


=  =  

γ,  δ Are the roots of the equation x2 + px – r = 0  

SoR,  p + = −  

PoR, r = −  

 Now 2( )( ) ( )x x x x    − − = − + +  

   = x2+ px – r 
   = x (x+p) - r 

   = ( ) ( )
q

r q r


− −  − +  

40. Given that f(x) = ax2 + bx + c and one root is 3  
f(-1) + f(2)  a – b + c + 4a + 2b + c  
  5a + b + 2c = 0     (1)  
   f(3)  9a + 3b + c = 0     (2) 

Solving (1) & (2)   6a + 5c = 0 ⇒
𝑐

𝑎
=

−6

5
 

Product of the root 
6

5
c

a
 =  = −  

      ⍺(3) = 
6

5
−   

      ⍺ = 
2

5

−
 

  so it lies on (-1, 0)  
 

41.  Given that  

1 1 4 1x x x+ − − = −  
Squaring on both side 
  1 1 2 1 1 4 1x x x x x+ + − − + − = −  



 

  22 2 1 4 1x x x− − = −  

  21 2 2 1x x− = −   
again squaring on both side 
   5 – 4x = 0  

   4x = 5 
5

4
x =  

/ x has one solution  
 

42. D) 

Given that 4
 

 
+ =  

SoR 
1T

T
 

+ 
+ = − 

 
 

PoR ⍺𝛽 =
5

𝑇
 

2 2 4  + =  
2 2 2( ) 2 4     + = + − =  

  2( ) 6  + =  
2

11
6

T

T


 −  
− =  
  

 

(T+1)2 = 30T  
T2 – 28T + 1 = 0 

SoR, λ1 + λ 2 = 28   ∴
𝜆1+𝜆2

𝜆2+𝜆1
=

𝜆1
2+𝜆2

2

𝜆1𝜆2
 

PoR, λ 1 λ 2 = 1   (λ 1+ λ 2)2 – 2 λ 1 λ 2 

     = 282 – 2  
     = 782  

43.  
Let x-1 = t2 

2 24 4 9 6 1t t t t+ − + + − =  
2 2( 2) ( 3) 1t t− + − =  

(t -2) + (t-3) = 1 
2t -5 = 1 
2t = 6  t = 3 
2 3t   

24 9t   
4 1 9x −   



 

5 10x   

x lies on [5, 10] 
 

44. B)  
Expanding by 1st row we get  

x3 – 7x + 6 = 0  
sum of the roots α+β = 0  
 

45. A)  
Let α and β are the roots of the equation x2 + ax +12 = 0 
SoR α +β = -a   PoR αβ = 12  
α and γ are the roots of the equation x2 + bx + 15 = 0 
SoR   α+γ = -b    PoR γδ = 15  
α and δ are the roots of the equation x2+ (a+b) x + 36 = 0  
SoR α+ δ =  - (a+b) PoR αδ = 36  
The above equation have a common mut x then  
  αβ = 12 
  αγ = 15 
  αδ = 36 
 Clearly we k new that  
  α = 3, β = 4, γ = 5, δ = 12 

  
7

8

a a

b b

 

 

 + = −  = −

+ = −  = −
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31. A)  
Let α = sin θ β = cos θ  

Sum of the roots sin θ +cos θ = 
m
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Product of the roots sin θ  cos θ  = 
n
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(1) 2 + (2)2 
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n m
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32. A)  

The given equation  3 22 5 1 0x ox x+ = + =  

Sum of the roots = 0 0
2

b
a

= − = =  

 
33. B)  

2cos2x – 5cos x + 2= 0 
(2cosx – 1) (cosx – 2) = 0  

Cos x = 1
2

  cos x = 2  

60x =      There is no solution for cos x = 2 
cos x lies in 1 cos 1x−    

 
34. B) 

(1-p) is root of the equation 2 (1 ) 0x px p+ + − =  

(1-p) satisfies the above equation  
  (1 - p)2 + p(1 - p) + (1 - p) = 0 
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  (1 – p) (1 – p + p + 1) = 0  
  (1 – p) (2) = 0  
  put p = 1 in the above equation  
  x2 + x = 0  
  x (x+1) = 0  
  x = 0, x = -1 
  

35. A)  
Let 2, 3 and x are the roots 

S1 = 2 + 3 + x = 5
2 2

m m
x

− −
 + =   (1) 

S3 = 6x = 
2

n−
     (2) 

S2 = 6 + 5x = 
13

2

−
 

 
13

5 6
2

x
−

 = −  

 
5 5

2 2
x put x

− −
= =   in  (1) we get m = -5  

  Put 
5

2
x

−
=     (2) we get n = 30  

 
36. B)  

sum of the roots ⍺ + 𝛽 = −
(2𝑎+3)

𝑎+1
 

product of the roots ⍺𝛽 =
4

𝑎+1
𝑎𝑛𝑑 ⍺𝛽 = 2 

   
4

1 1
1

a
a

 =  =
+

 

   ⇒ ⍺ + 𝛽 =
−5

2
 

 
37. C)  

Let the real part is 12 and modulus is 13  
∴ ⍺ = 12 + 5𝑖𝑎𝑛𝑑𝛽 = 12 − 5𝑖 
SOR = 24   POR = 169  

2 24 169 0x x − + =  

 
38. B)  

Solving the two equation we get  



 

(a – b) x = (a – b)  
   x  = 1  

 put x = 1 in x2 + bx + a = 0 
    a + b - 1  
 
39. A) 

Let α, β, are the roots of the equation 2 0x px q+ + =  

SoR, P P   + = −  + = −  

PoR, 1
q

q 


=  =  

γ,  δ Are the roots of the equation x2 + px – r = 0  

SoR,  p + = −  

PoR, r = −  

 Now 2( )( ) ( )x x x x    − − = − + +  

   = x2+ px – r 
   = x (x+p) - r 

   = ( ) ( )
q

r q r


− −  − +  

40. Given that f(x) = ax2 + bx + c and one root is 3  
f(-1) + f(2)  a – b + c + 4a + 2b + c  
  5a + b + 2c = 0     (1)  
   f(3)  9a + 3b + c = 0     (2) 

Solving (1) & (2)   6a + 5c = 0 ⇒
𝑐

𝑎
=

−6

5
 

Product of the root 
6

5
c

a
 =  = −  

      ⍺(3) = 
6

5
−   

      ⍺ = 
2

5

−
 

  so it lies on (-1, 0)  
 

41.  Given that  

1 1 4 1x x x+ − − = −  
Squaring on both side 
  1 1 2 1 1 4 1x x x x x+ + − − + − = −  

  22 2 1 4 1x x x− − = −  

  21 2 2 1x x− = −   



 

again squaring on both side 
   5 – 4x = 0  

   4x = 5 
5

4
x =  

/ x has one solution  
 

42. D) 

Given that 4
 

 
+ =  

SoR 
1T

T
 

+ 
+ = − 

 
 

PoR ⍺𝛽 =
5

𝑇
 

2 2 4  + =  
2 2 2( ) 2 4     + = + − =  

  2( ) 6  + =  
2

11
6

T

T


 −  
− =  
  

 

(T+1)2 = 30T  
T2 – 28T + 1 = 0 

SoR, λ1 + λ 2 = 28   ∴
𝜆1+𝜆2

𝜆2+𝜆1
=

𝜆1
2+𝜆2

2

𝜆1𝜆2
 

PoR, λ 1 λ 2 = 1   (λ 1+ λ 2)2 – 2 λ 1 λ 2 

     = 282 – 2  
     = 782  

43.  
Let x-1 = t2 

2 24 4 9 6 1t t t t+ − + + − =  
2 2( 2) ( 3) 1t t− + − =  

(t -2) + (t-3) = 1 
2t -5 = 1 
2t = 6  t = 3 
2 3t   

24 9t   
4 1 9x −   
5 10x   

x lies on [5, 10] 
 



 

44. B)  
Expanding by 1st row we get  

x3 – 7x + 6 = 0  
sum of the roots α+β = 0  
 

45. A)  
Let α and β are the roots of the equation x2 + ax +12 = 0 
SoR α +β = -a   PoR αβ = 12  
α and γ are the roots of the equation x2 + bx + 15 = 0 
SoR   α+γ = -b    PoR γδ = 15  
α and δ are the roots of the equation x2+ (a+b) x + 36 = 0  
SoR α+ δ =  - (a+b) PoR αδ = 36  
The above equation have a common mut x then  
  αβ = 12 
  αγ = 15 
  αδ = 36 
 Clearly we k new that  
  α = 3, β = 4, γ = 5, δ = 12 

  
7

8

a a
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