
 

 

Answer on Question #63549 – Math – Algebra 

Question 

If 𝛼 and 𝛽 are the roots of the equation 𝑥2 + 2𝑥 + 𝑝 = 0 and if 
1− 𝛼

𝛼
 and  

1− 𝛽

𝛽
  

are the root s of the equation 4𝑥2 − 3𝑥 + 𝑞 = 0 find 𝑝 and 𝑞. 

                                                        Solution 

Applying Vieta’s formulas to the equation 𝑥2 + 2𝑥 + 𝑝 = 0 we get 

𝛼 + 𝛽 = −2 
𝛼 ∙ 𝛽 = 𝑝

 (1) 

Applying Vieta’s formulas to the equation 4𝑥2 − 3𝑥 + 𝑞 = 0 we get 

 
1− 𝛼

𝛼
+

1− 𝛽

𝛽
=

3

4
 

1− 𝛼

𝛼
∙

1− 𝛽

𝛽
=

𝑞

4
.

  (2) 

It follows from the second equation of (2) that 

(1− 𝛼)(1−𝛽)

𝛼𝛽
=

𝑞

4
, 

1−𝛽−𝛼+𝛼𝛽

𝛼𝛽
=

𝑞

4
, 

1−(𝛼+𝛽)+𝛼𝛽

𝛼𝛽
=

𝑞

4
,   

𝑞 = 4 ∙
1−(𝛼+𝛽)+𝛼𝛽

𝛼𝛽
  (3) 

Method 1 

It follows from the first equation of (2) that 

1

𝛼
− 1 +

1

𝛽
− 1 =

3

4
, 

1

𝛼
+

1

𝛽
= 2 +

3

4
, 

𝛽+𝛼

𝛼𝛽
=

2∙4+3

4
, 

𝛽+𝛼

𝛼𝛽
=

11

4
. (4) 

Substituting  𝛼 + 𝛽 = −2 , 𝛼 ∙ 𝛽 = 𝑝 from (1) into (4) we get 



 

 

−2

𝑝
=

11

4
, 

hence 

𝑝 =
−2∙4

11
= −

8

11
≈ −0.727. 

Thus, 

 𝛼𝛽 = 𝑝 =
−2∙4

11
= −

8

11
≈ −0.727.   (5) 

Substituting  𝛼 + 𝛽 = −2  from (1),  𝛼𝛽 = −
8

11
  from (5) into (3) we get 

𝑞 = 4
1−(−2)+(−

8

11
)

(−
8

11
)

= 4 ∙
3−

8

11

−
8

11

= 4 ∙
3∙11−8

11

−
8

11

= 4 ∙
25

11

−
8

11

= 4 ∙ (−
25

8
) = −12.5. 

Method 2 

It follows from the first equation (1) that  𝛼 = −2 − 𝛽.  

Substituting for 𝛼 into the first equation of  (2) obtain 

1−(−2−𝛽)

(−2−𝛽)
+

1− 𝛽

𝛽
=

3

4
 , 

3+𝛽

−2−𝛽
+

1− 𝛽

𝛽
=

3

4
, 

−
3+𝛽

𝛽+2
+

1− 𝛽

𝛽
=

3

4
, 

− (1 +
1

𝛽+2
) +

1

𝛽
− 1 =

3

4
, 

−
1

𝛽+2
+

1

𝛽
=

3

4
+ 2, 

−
1

𝛽+2
+

1

𝛽
=

11

4
, 

−4𝛽 + 4(𝛽 + 2) = 11𝛽(𝛽 + 2), 

11𝛽2 + 22𝛽 − 8 = 0, 

11(𝛽 + 1)2 − 8 − 11 = 0, 

hence 

𝛽 =  −1 ± √
19

11
. 



 

 

If 𝛽 = −1 − √
19

11
, then 

 𝛼 = −2 − 𝛽 = −2 − (−1 − √
19

11
) = −1 + √

19

11
,  

using the second equation of (1) 

                𝑝 = 𝛼𝛽 = − (−1 + √
19

11
) (1 + √

19

11
) = − (

19

11
− 1) = −

8

11
. 

If 𝛽 = −1 + √
19

11
, then 

                𝛼 = −2 − 𝛽 = −2 − (−1 + √
19

11
) = −1 − √

19

11
,  

              using the second equation of (1) 

                𝑝 = 𝛼𝛽 = − (1 + √
19

11
) (−1 + √

19

11
) = − (

19

11
− 1) = −

8

11
. 

              In both cases 

                                                                       𝛼𝛽 = 𝑝 = −
8

11
     (6) 

Substituting  𝛼 + 𝛽 = −2  from (1),  𝛼𝛽 = −
8

11
  from (6) into (3) we get 

𝑞 = 4
1 − (−2) + (−

8
11)

(−
8

11)
= 4 ∙

3 −
8

11

−
8

11

= 4 ∙

3 ∙ 11 − 8
11

−
8

11

= 4 ∙

25
11

−
8

11

= −
25

2
= 

= −12.5. 

Answer:  𝑝 = −
8

11
; 𝑞 = −12.5. 
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