CBSE CLASS X Mathematics
Quadratic Equation 
	Two mark questions with answers

	Q1. Calculate discriminant and comment upon the nature of roots of equation 4x2 + 12x + 9 = 0. 

	Ans1. 4x2 + 12x + 9 = 0
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = 4, b = 12, c = 9
Discriminant, D = b2 - 4ac
= (12)2 - 4.4.9
= 144 - 144
= 0
As Discriminant, D = 0 (i) Its has real roots
(ii) It has equal roots
So above equation has real and equal roots 

	Q2. Calculate discriminant and comment upon the nature of roots of equation 6x2 + x - 2 = 0. 

	Ans2. 6x2 + x - 2 = 0
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = 6, b = 1, c = -2
Discriminant, D = b2 - 4ac
= (1)2 - 4.6.(-2)
= 1 + 48
= 49, It is a perfect square
As Discriminant, D > 0 (i) Real roots
(2) Roots are rational
(3) Distinct roots [... D is a perfect square] 

	Q3. Calculate discriminant and comment upon the narure of roots of equation 2x2 + 53x + 6 = 0. 

	Ans3. 2x2 + 53x + 6 = 0
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = 2, b = 53, c = 6
Discriminant, D = b2 -4ac
= (53)2 - 4.2.6
= 75 - 48
= 27
Since Discriminant, D > 0
(i) It has real roots.
(ii) It has two distinct roots.
(iii) Its roots are irrational roots as D is not a perfect square. 

	Q4. Calculate discriminant and comment upon the nature of roots of equation 6x2 - 17x + 20 = 0. 

	Ans4. 6x2 - 17x + 20 = 0
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = 6, b = -17, c = 20
Discriminant, D = b2 - 4ac
= (-17)2 - 4.6.20
= 289 - 480
= -191
As Discriminant, D < 0
It has complex roots and has no real solution. 

	Q5. Calculate discriminant and comment upon the nature of roots of equation 49x2 + 21x + 9/4 = 0. 

	Ans5. 49x2 + 21x + 9/4 = 0
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = 49, b = 21, c = 9/4
Discriminant, D = b2 - 4ac
= (21)2 - 4.49.9/4
= 441 - 441
= 0
Discriminant, D = 0 So the roots are (i) Real (ii) Equal 

	Q6. Calculate discriminant and comment upon the nature of roots of equation (a + b)2x2 + 8(a2 - b2)x + 16(a - b)2 = 0. 

	Ans6. (a + b)2x2 + 8(a2 - b2)x + 16(a - b)2 = 0
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = (a + b)2, b = 8(a2 - b2), c = 16(a - b)2
Discriminant, D = b2 - 4ac
= {8(a2 - b2)}2 - 4(a + b)216(a - b)2
= 64(a2 - b2)2 - 64{(a + b)(a - b)}2
= 64(a2 - b2)2 - 64(a2 - b2)2
= 0
Discriminant, D = 0
Hence, the roots are real and equal. 

	Q7. Calcualte discriminant and comment upon the nature of roots of equation a2x2 - 4a(b + c)x + 4(b + c)2 = 0. 

	Ans7. a2x2 - 4a(b + c)x + 4(b + c)2 = 0
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
A = a2, B = -4a(b + c), C = 4(b + c)2
Discriminant, D = b2 - 4ac
= {-4a(b + c)}2 - 4.a2.4(b + c)2
= 16a2(b + c)2 - 16a2(b + c)2
= 0
Discriminant, D = 0
Hence, roots are real and equal. 

	Q8. Calculate discriminant and comment upon the nature of roots of equation 17y2 + 21y - 3 = 0. 

	Ans8. 17y2 + 21y - 3 = 0
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = 17, b = 21, c = -3
Discriminant, D = b2 - 4ac
= (21)2 - 4(17)(-3)
= 441 - 4.17.(-3)
= 441 + 204
= 645
Discriminant, D = 645
As Discriminant, D is greater than 0
Hence, (i) Its roots are real and distinct
(ii) As Discriminant, D is not a perfect square, its roots are is irrational. 

	Q9. Calculate discriminant and comment upon the nature of roots of equation p2x2 - 8pqx - 20q2 = 0. 

	Ans9. p2x2 - 8pqx - 20q2 = 0
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = p2, b = -8pq, c = -20q2
Discriminant, D = b2 - 4ac
= (-8pq)2 - 4.p2.(-20q2)
= 64p2q2 + 80p2q2
= 144p2q2
Discriminant, D = 144p2q2
Now Discriminant, D = (12pq)2
Discriminant, D is a perfect square. It implies that Discriminant, D is always positive for every value of p and q.
So (i) Its roots are real and distinct
(ii) Its roots are rational for every value of p and q as Discriminant, D is a perfect square. 

	Q10. Calculate discriminant and comment upon the nature of roots of equation 5x2 - 36x - 20 = 0 

	Ans10. 5x2 - 36x - 20 = 0
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = 5, b = -36, c = -20
Discriminant, D = b2 - 4ac
= (-36)2 - 4(5)(-20)
= 54 + 40
= 94
Discriminant, D = 94
Now Discriminant, D > 0
So (i) Its roots are real and distinct
(ii) Its roots are irrational as Discriminant, D is a not a perfect square. 

	Q11. Find the roots of the following equation 2x2 - 43x + 42 = 0. 

	Ans11. 2x2 - 43x + 42 = 0.
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = 2, b = -43, c = 42.
Discriminant, D = b2 - 4ac.
= (-43)2 - (4 x 2 x 42).
= (48) - (32) = 16.
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..... [Multiplying numerator and denominator by 2]
= 6 + 2, 6 - 2
= 6 ± 2 

	Q12. If 2qx2 - (2q - p2)x - p2 = 0, determine its roots. 

	Ans12. 2qx2 - (2q - p2)x - p2 = 0
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = 2q, b = - (2q - p2), c = -p2.
Discriminant, D = b2 - 4ac.
= {- (2q - p2)}2 - 4.2q(- p2)
= {(2q - p2)}2 + 8p2q
= 4q2 + p4 - 4p2q + 8p2q
= 4q2 + p4 + 4p2q
= (2q + p2)2
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	Q13. Find the value(s) of k so that the equation 2x2 - 5x - k = 0 has real roots. 

	Ans13. 2x2 - 5x - k = 0
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = 2, b = -5, c = -k
Discriminant, D = b2 - 4ac
= (-5)2 - 4.2.(-k)
= 25 + 8k
Discriminant, D  0  25 + 8k  0
 8k  -25  k  - [image: image13.png]


.
Hence, the given equation (i) will have real roots if k  -[image: image14.png]


 

	Q14. Find the value(s) of k so that the equation x2 - 4x - 2k = 0 has no real roots. 

	Ans14. x2 - 4x - 2k = 0
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = 1, b = -4, c = -2k
Discriminant, D = b2 - 4ac
= (-4)2 - 4.1.(-2k)
= 16 + 8k
The equation will have no real roots if
Discriminant, D < 0  16 + 8k < 0
 8k < -16  k < -[image: image15.png]


 = -2
Hence the given equation (i) will have no real roots of k < -2. 

	Q15. Find the value of k so that the equation x2 + 5kx + 16 = 0 has no real roots. 

	Ans15. x2 + 5kx + 16 = 0
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = 1, b = 5k, c = 16
Discriminant, D = b2 - 4ac
= (5k)2 - 4.1.16
= 25k2 -  64
Given equation will have no real roots if Discriminant, D < 0
 25k2 - 64 < 0  25k2 < 64
 k2 < [image: image16.png]


= (8/5)2
 k2 - (8/5)2 < 0
(k + 8/5)(k - 8/5)
Either k + 8/5 < 0, k -8/5 > 0.................(i)
or k + 8/5 > 0, k -8/5 < 0 ......................(ii)
From (i) K < -8/5, K > 8/5  No solution
From (ii) k > -8/5, k < 8/5 This is the value of k
 -8/5 < k < 8/5. 

	Q16. Find the value of k for which the following equation has equal roots (k - 12)x2 + 2(k - 12)x + 2 = 0. 

	Ans16. (k - 12)x2 + 2(k - 12)x + 2 = 0
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = (k - 12), b = 2(k - 12), c = 2
Discriminant, D = b2 - 4ac
= [2(k - 12)]2 - 4(k - 12).2
= 4(k - 12)2 - 8(k - 12)
= 4(k - 12) [k - 12 - 2]
= 4 (k - 12) (k - 14)
... Discriminant, D = 0
 (K - 12)(K - 14) = 0
 K - 12 = 0 (or) K - 14 = 0
 K = 12 (or) k = 14
Since k = 12, does not satisfy the equation (i), it is rejected.
Hence Discriminant, D = 0 if k = 14
Hence, the value of 'k' for which the equation (i) has equal roots is k = 14. 

	

	Four mark questions with answers

	Q1. Find the value of 'k' for which the following equation has two real and distinct roots
(k - 12)x2 + 2(k - 12)x + 2 = 0. 

	Ans1. (k - 12)x2 + 2(k - 12)x + 2 = 0 .................. (i)
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = (k - 12), b = 2(k - 12), c = 2
For real and distinct roots Discriminant > 0 ........(ii)
Discriminant = b2 - 4ac > 0
[2(k - 12)]2 - 4(k - 12).2 > 0
4(K - 12)2 - 8(K - 12) > 0
4(K - 12)[K - 12 - 2] > 0
4(K - 12)(K - 14) > 0
4(K - 12)(K - 14) > 0
 (k - 12)(k - 14) > 0
The product of two real quantities is positive if and only if
(1) Either both are positive.
Or (2) both are negative.
From condition (1)
k - 12 > 0, k - 14 > 0
k > 12, k > 14
 k > 14 .............. (iii)
From condition (2)
k - 12 < 0, k - < 0
k < 12, k < 14
 k < 12 ........ (iv)
Hence (1) has two distinct roots if k > 14, Or k < 12. 

	Q2. Determine , so that the equation x2 + x +  + 1.25) = 0. has (i) two coincident roots (ii) two distinct real roots. 

	Ans2. x2 + x +  + 1.25) = 0.............(i)
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = 1, b = , c =  + 1.25)
The discriminant (D) of the equation (i) is given by:
Discriminant = b2 - 4ac > 0
= 2 - 4.1.( + 1.25) > 0
= 2 - 4( + 5/4) > 0
= 2 - 4 - 5 > 0
(i) For coincident roots of (i),
Discriminant = 0
 2 - 4 - 5 = 0
 2 - 5 +  - 5 = 0
 ( - 5) + 1( - 5) = 0
 ( + 1)( - 5) = 0
  + 1 = 0 or  - 5 = 0
  = - 1 or  = 5
(ii) For two distinct real roots of (i),
Discriminant > 0
 2 - 4 - 5 > 0
 ( + 1)( - 5) > 0
The product of two real quantities is greater than zero if and only if
(1) Either both are positive.
or (2) both are negative.
From condition (i)
  + 1 > 0 and  - 5 > 0
  > -1 and  > 5
  > 5 ................ (ii)
From condition (ii)
or  + 1 < 0 and  - 5 < 0
  < -1 and  < 5
  < -1 ...........(iii)
Hence (i) has two distinct roots if  > 5 or  < - 1 

	Q3. Find the value of k and the roots of the equation 8x2 - 6x + k = 0 when one of its roots is square of the other. 

	Ans3. 8x2 - 6x + k = 0 .........(i)
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get .........(ii)
a = 8, b = -6, c = k
Let  and  be the roots of equation (ii)
 +  = -b/a
 .  = c/a
Let  and 2 be the roots of given equation, then
the sum of the roots
 + 2 = 6/8 = 3/4
 + 2 = 3/4
4 + 42 = 3
42 + 4 - 3 = 0
42 + 6 - 2 - 3 = 0
2(2 + 3) - 1(2 + 3) = 0
(2 - 1)(2 + 3) = 0
Either (2 - 1) = 0  2 = 1,  = 1/2
2 + 3 = 0  2 = -3
So,  = -3/2
Product of the roots
.2 = k/8
3 = k/8
(1/2)3 = k/8
Putting  = 1/2 
1/8 = k/8 = k = 1
.2 = k/8,  = -3/2
3 = k/8
(-3/2)3 = k/8
-27/8 = k/8
 k = -27 


	Q4. If  and  are the roots of the equation, 2x2 + 5x - 6 = 0, find the value of 4 +4. 

	Ans4. Since  and  are the roots of the equation
2x2 + 5x - 6 = 0 .......... (i)
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = 2, b = 5, c = -6
Let  and  be the roots of the equation, So 
 +  = [image: image17.png]


........... (ii)...[...  +  = -b/a]
and  = [image: image18.png]


= -3........... (iii)...[... . = c/a]
Therefore
4 + 4 = (3 + 3)
[3 + 3] = ( + )[2 + 2 - ]....[... a3 + b3 = (a + b)(a2 + b2 + ab)]
= ( + )[2 + 2 + 2 - 2 - ]...[Adding and subtracting 2]
= ()( + )[( + )2 - 3]
= (- 3)[- 5/2][(- 5/2)2 - 3(-3)]
= 15/2 [(25/4) + 9] = 15/2 [(25 + 36)/4] = 15.61/8 = 915/8. 

	Q5. If ,  are the roots of x2 - 2x - 1 = 0, then form a quadratic equation in x whose roots are 2 - 1 and 2 - 1. 

	Ans5. Since  and  are the roots of the equation
x2 - 2x - 1 = 0............(i)
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = 1, b = -2, c = -1
We have:  +  = 2...........(ii)...[...  +  = -b/a]
and  = -1/1 = -1..............(iii)...[... . = c/a]
For new equation, roots are (2 - 1) and (2 - 1)
S = Sum of the roots
= (2 - 1) + (2 - 1)
= 2( + ) - 2
= 2 x 2 - 2 [Using equation (ii)]
= 2..................(iv)
P = Product of the roots
= (2 - 1)(2 - 1)
= 4 - 2 - 2 + 1
= 4 - 2( + ) + 1
= 4 x (- 1) - 2 x 2 + 1 [Using the equation (ii) and (iii)]
= - 4 - 4 + 1
= -7.......................(v)
Hence, the required equation with roots 2 - 1, 2 - 1 is
x2 - Sx + P = 0
Putting the value from (iv) and (v)
 x2 - 2x - 7 = 0. 

	Q6. If ,  are the roots of the equation x2 - 3x - 2 = 0, then form an equation whose roots are: [image: image19.png]
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	Ans6. Since ,  are the roots of the equation x2 - 3x - 2 = 0
x2 - 3x - 2 = 0 .................. (i)
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = 1, b = -3, c = -2
We have
 +  = [image: image21.png]


= - (- 31/1) = 3 ......... (ii)
 = [image: image22.png]


= -2 ......... (iii)
For new equation, Roots are [image: image23.png]
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S = Sum of the roots
= [image: image25.png]L, L
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................ (iv)
We have:
(2 + )(2 + ) = 4 + 22 + 22 + 
= 5 + 2(2 + 2)
= 5 + 2(2 + 2 + 2 - 2)  [... Adding and subtracting 2]
= 5 + 2[( + )2 - 2)]
= 5 + 2( + )2 - 4
= 2( + )2 +  .........(v)
Substituting in (iv)
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  [ Using (ii) and (iii)]
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P = Product of the roots
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= 1/16 [Using (ii) and (iii)]
Hence, the required quadratic equation is
x2 - sx + p = 0
 x2 - 9/16x + 1/16 = 0
 16x2 - 9x + 1 = 0. 

	Q7. If ,  are the roots of the equation x2 - 2x + 3 = 0, then form an equation whose roots are ( - 1)/( + ) and ( - 1)/( + 1). 

	Ans7. Since ,  are the roots of the equation
x2 - 2x + 3 = 0 .................. (i)
Comparing the above equation with general quadratic equation ax2 + bx + c = 0, we get
a = 1, b = -2, c = 3
Let  and  be the roots of the equation, So
 +  = 2...[...  +  = -b/a]
 = 3...[... . = c/a]
Then Sum of the roots = S = ( - 1)/( + 1) + ( - 1)/( + 1)
= [image: image36.png]o - B+ 1)+ (B-Llar 1)
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= (2.3 - 2)/(3 + 2 + 1)
= 4/6
S = 2/3
P = {( - 1)/( + 1)}{( - 1)/( + 1)}
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P = (3 - 2 + 1)/(3 + 2 + 1)
= 2/6
P = 1/3
Hence, the required equation is
x2 -Sx + P = 0
x2 - 2/3x + 1/3 = 0
3x2 - 2x + 1 = 0. 

	Q8. A party of athletes booked a room in a hotel for Rs. 100. Two of them failed to pay the rent for the room. As a result others had to pay Rs. 4 more each. How many athletes were there in the party? 

	Ans8. Let the number of athletes in the party be 'x'
Money to be paid by x athletes = Rs 120
... Money to be paid by 1 athletes = Rs. 120/x
Now money to be paid by (x - 3) athletes = Rs. 120
... Money to be paid by 1 athlete = Rs. 120/(x - 3)
By the given condition
120/(x - 3) - 120/x = 2
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 360 = 2x2 - 6x
 2x2 - 6x - 360 = 0
 Dividing both sides by 2
 x2 - 3x - 180 = 0
 x2 - 15x + 12x - 180 = 0
 x(x - 15) + 12(x - 15) = 0
 (x + 12)(x - 15) = 0
 x + 12 = 0 or x - 15 = 0
 x = -12 or 15
As number of athletes cannot be negative
... There were 15 athletes in the party. 

	Q9. Find the set of values of p for which the quadratic polynomial px2 + 8x + 2p ...... (i) can be factorised into real linear factors. 

	Ans9. The quadratic polynomial (i) can be factorised into real linear factors if the discriminant (D) of the quadratic polynomial
px2 + 8x + 2p............. (ii)
is non-negative i.e., if Discriminant  0 .............(iii)
Comparing the above quadratic polynomial with general quadratic polynomial ax2 + bx + c
a = p, b = 8, c = 2p
Discriminant = b2 - 4ac
= 82 - 4 x p x (2p)
= 64 - 8p2
Putting the value of Discriminant (D) in equation (iii)
Discriminant  0
 64 - 8p2  0
 64  8p2
 8p2  64
 p2  64/8 = p2  8  p2 - (22)2
 (p + 22)(p - 22)  0
If (p + 22)  0 Or (p - 22)  0
p  -22 Or p  22
= -22  p  22....................(iii)
From (p + 22)  0 Or p - 22  0
p  -22, p  22 .....................(iv)
(iv)  no solution
From (iii) we get -22  p  22. 

	Q10. Solve the given equation
z4 - 13z2 + 36 = 0. 

	Ans10. z4 - 13z2 + 36 = 0 ........... (i)
Putting z2 = x
equation (i) is reduced to quadratic equation
x2 - 13x + 36 = 0
 x2 - 13x + 36 = 0
  x2 - 9x - 4x + 36 = 0
 x(x - 9) - 4(x - 9) = 0
 (x - 9)(x - 4) = 0
 (x - 9) = 0 or (x - 4) = 0
 x = 9 or x = 4
 z2 = 9 (As z2 = x)
or z = 9 = 3, -3
 x = 4
 z2 = 4
 z = 4 = 2,-2
Hence, z = 3, -3, 2 and -2, are the four roots of the given equation (i). 

	Q11. Solve for x [image: image42.png]


(x  1). 

	Ans11. [image: image43.png]


.............(i)
Putting, y = [image: image44.png]


..........(ii)
in (i) we get :
y2 - 3y - 18 = 0
 y2 - 3y - 18 = 0
 y2 - 6y + 3y - 18 = 0
 y(y - 6) + 3(y - 6) = 0
 (y - 6)(y + 3) = 0
 (y - 6) = 0, (y + 3) = 0
 y = 6, y = -3
y = 6, -3
 Substituting y = 6 in y =  [image: image45.png]



 x = 6x - 6
 6 = x/(x - 1)
 5x = 6
 x = 6/5
and y = -3 in (ii)
 [image: image46.png]


= -3 [From (ii)]
 x = -3x + 3
 4x = 3
 x = 3/4
Hence, x = 6/5 and 3/4, are the two roots of equation (i). 

	Q12. Solve [image: image47.png]


for x. 

	Ans12. [image: image48.png]



The solution of (i) must satisfy :
1 - x > 0 and x > 0
 1 > x and x > 0, x < 1 and x > 0
 0 < x < 1 ..............(ii)
Put [image: image49.png]


= y ..........(1), then {(1 - x)/x} = 1/y
The given equation (i) reduces to :
[image: image50.png]



 [image: image51.png]



 6y2 + 6 = 13y
 6y2 - 13y + 6 = 0
 6y2 - 9y - 4y + 6 = 0
 3y(2y - 3) -2 (2y - 3)
 (2y - 3)(3y - 2) = 0
 2y - 3 = 0; 3y - 2 = 0
 y = 3/2 ; y = 2/3
Now y = 3/2 putting in (iii)
 [image: image52.png]


= 3/2
 [image: image53.png]



 4 - 4x = 9x
 13x = 4
 x = 4/13 putting in (iii)
and y = 2/3 in
[image: image54.png]


= 2/3
 [image: image55.png]



 9 - 9x = 4x
 13x = 9
x = 9/13
Both these values satisfy (ii).
Hence, x = 4/13 and 9/13 are the roots of the given equation. 

	

	Six mark questions with answers

	Q1. Solve for x
[image: image56.png]2 Z16 - (% - 4) = -Ju? - Sy +4



. 

	Ans1. [image: image57.png]2 Z16 - (% - 4) = -Ju? - Sy +4



...............(i)
[image: image58.png]s R d xR 44 - -4 = ix - An - D)




[image: image59.png]



[image: image60.png]= % -4+ 4 -

Wr-4 - v -1




Either [image: image61.png]


= 0  x = 4.....................(ii)
or, [image: image62.png]



[image: image63.png]



Squaring both sides
x + 4 + x - 4 - 2[image: image64.png]s+ 4k - 4)



 = x - 1
 2x - x + 1 = 2[image: image65.png]s+ 4k - 4)




 x + 1 = [image: image66.png]



Squaring both sides again
 (x + 1)2 = 4(x2 - 16)
 x2 + 1 + 2x = 4x2 - 64
 4x2 - x2 - 2x - 64 - 1 = 0
 3x2 - 2x - 65 = 0
 3x2 - 15x + 13x - 65 = 0
 3x(x - 5) + 13(x - 5) = 0
 (3x + 13)(x - 5) = 0
 3x = -13 and x = 5
 x = -13/3 and x = 5
So x = 4, 5 and -13/3
Verification at x = 4,
The original equation becomes
(x2 - 16) - (x - 4)  = (x2 - 5x + 4)
(16 - 16) - 0 = (16 - 20 + 26)
0 = 0
Verification at x = 5
(25 - 16) - 1 = (25 - 20 + 4)
(4) - 1 = 1
2 - 1 = 1
1 = 1
Hence, x = 5 is also the solution of the given equation.
Verification at x = -13/3
{(169/9) - 16} - {(-13/3) - 4} = {(169/9) + (65/4) + 4}
(25/9) - (-25/3) = {(169 + 195 + 46)/3}
= (460/9)
(5/3) + (25/3) = 20/3
30/3  20/3
Hence, x = -13/3 is not the solution of given equation.
So, the solution of the given equation is x = 4 and x = 5. 

	Q2. Solve for x,
[image: image67.png]


{x  0} 

	Ans2. Let [image: image68.png]Kb



.........................(a)
[image: image69.png]



[... Adding and subtracting 2x.1/x]
Then [image: image70.png]Y




[image: image71.png]


...................(i)
(i) becomes
 4(y2 - 4) + 8y = 29
 4y2 - 16 + 8y = 29
 4y2 + 8y - 16 - 29 = 0
 4y2 + 8y - 45 = 0
 4y2 + 18y - 10y - 45 = 0
 2y(2y + 9) - 5(2y + 9) = 0
 (2y - 5)(2y + 9) = 0
 2y - 5 = 0, 2y + 9 = 0
 y = 5/2 or y = -9/2
If y = 5/2
Putting the value in (a)
Then [image: image72.png]s




 x2 + 1 = (5/2)x
 2x2 + 2 = 5x
 2x2 - 5x + 2 = 0
 2x2 - 4x - x + 2 = 0
 2x(x - 2) -1(x - 2) = 0
 (2x - 1)(x - 2) = 0
 2x - 1 = 0 or x - 2 = 0
 x = 1/2 or x = 2 
If y = -9/2
Putting the value in (a)
Then [image: image73.png]



 2x2 + 2 = -9x
 2x2 + 9x + 2 = 0 [image: image74.png]



[image: image75.png]




	 x = 1/2, 2, [image: image76.png]




	Q3. Solve for x,
[image: image77.png]fe? _ 4w +3 4442 -0 = 4u? —14%+6



;
x  R. 

	Ans3. [image: image78.png]fe? _ 4w +3 4442 -0 = 4u? —14%+6



......................(i)
x2 - 4x + 3 = x2 - 3x - x + 3..................(ii)
= x(x - 3) - 1(x - 3) = (x - 1)(x - 3)
x2 - 9 = (x - 3)(x + 3).....................(iii)
4x2 - 14x + 6 = 4x2 - 12x - 2x + 6
= 4x(x - 3) -2(x - 3) = (4x - 2)(x - 3)....................(iv)
Putting the value from (ii), (iii) and (iv) in (i)
 [image: image79.png]fe? _ 4w +3 4442 -0 = 4u? —14%+6




 [image: image80.png][ = 13(x = 3) +J{x - 3% +3) = J{4x - 2)(x - 3)




 [image: image81.png]



 [image: image82.png][ = 13(x = 3) +J{x - 3% +3) = J{4x - 2)(x - 3)




 [image: image83.png]


 x - 3 = 0  x = 3 .................(v)
or [image: image84.png]J =1+ -3 =4x -2




and [image: image85.png]J =1+ -3 =4x -2




 x - 1 + x + 3 + 2[image: image86.png](% -1)(x +3)



 = 4x - 2 [Squaring both sides]
 2x + 2 + 2[image: image87.png](% -1)(x +3)



 = 4x - 2
 -2x + 4 = -2[image: image88.png](% -1)(x +3)




 -x + 2 = -[image: image89.png]



Squaring both sides, we get
 x2 + 4 - 4x = x2 + 3x - x -3
 x2 - x2 - 4x - 3x + x = -3 - 4
 -6x = -7  6x = 7  x = 7/6 

	Q4. Solve for x,
[image: image90.png]f42 4 Ox% +20 - %2 - 12% + 32 = 2% 2 - 25% +68



. 

	Ans4. Squaring the first term on the left hand side
x2 - 9x + 20
= x - 5x - 4x + 20
= x(x - 5) - 4(x - 5) = (x - 5)(x - 4).............(i)
Squaring the second term on the left hand side
x2 - 12x + 32 = x2 - 8x - 4x + 32
= x(x - 8) - 4(x - 8) = (x - 8)(x - 4)...........(ii)
Squaring the right hand side
2x2 - 25x + 68 = 2x2 - 17x - 8x + 68
= x(2x - 17) - 4(2x - 17)
= (x - 4)(2x - 17)...............(iii)
Now, the given equation can be written as
 [image: image91.png]Jx=5)(x-4) - fx-8)(x-4) = Jx-N(2x-17)




 [image: image92.png]



 (x - 4) = 0
 x - 4 = 0
 x = 4...................(i)
or [image: image93.png]J =5 = an— (2% - 17)




Squaring both sides
 x - 5 + x - 8 - 2[image: image94.png]


 = 2x - 17
 2x - 13 - 2[image: image95.png]Jix =5)(x - 8)



 = 2x - 17
 4 = 2[image: image96.png]Jix =5)(x - 8)




Squaring both sides 16 = 4(x - 5)(x - 8)
 4 = (x - 5)(x - 8)  x2 - 8x - 5x + 40 = 4
 x2 - 13x + 36 = 0
 x(x - 4)- 9(x - 4) = 0
 (x - 4)(x - 9) = 0
x = 4, x = 9
 x = 4, 9. 


