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Note: One touch the questions and to get the answers

Theory of Equations

Example 3.1
If @ and B are the roots of the quadratic equation]7x” +43x 73 =0, construct a quadratic

equation whose roots are a +2and ff+2.
Example 3.2

If @ and B are the roots of the quadratic equation2x” —7x+13 =0, construct a quadratic

equation whose roots are a’ and 8’ .

Example 3.3

2 l a
If a, B, and ¥ are the roots of the equation x* + px’ +gx+r =0, find the value of Z,B_ in
4
terms of the coeflicients.
Example 3.4
Find the sum of the squares of the roots of ax® +bx’ +ex” +dx+e = 0, a=0

Example 3.5
Find the condition that the roots of cubic equation x* +ax’ +bx+c¢ =0 are in the ratio p:q:r .

Example 3.6
Form the equation whose roots are the squares of the roots of the cubic equation

ki 2
X t+ax +bx+c = 0.

Example 3.7
If pis real, discuss the nature of the roots of the equation4x” +4px+ p+2= 0, in terms of p.


https://www.youtube.com/watch?v=qN1X7CIdxcE
https://youtu.be/D9PFUp5LAeo
https://youtu.be/vdAUiAjKv4U
https://youtu.be/s9LEX3PxwbQ
https://youtu.be/y576FyRuVmo
https://youtu.be/tZ2HggOU43k
https://youtu.be/4kDB8hJLOlk
https://youtu.be/C3Od0ceGFFo

EXERCISE 3.1

1. If the sides of a cubic box are increased by 1, 2, 3 units respectively to form a cuboid, then
the volume is increased by 52 cubic units. Find the volume of the cuboid.

2. Construct a cubic equation with roots
1
() 1,2,and 3 (ii) 1,1, and —2 (ii1) 2,E'cmd].

3. If o, B and ¥ are the roots of the cubic equation x’ + 2x” + 3x+4 = 0, form a cubic equation
whose roots are
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4. Solve the equation 3x' —16x’ +23x—6=0 if the product of two roots is 1.

' r . 4 3 2
5. Find the sum of squares of roots of the equation 2x" —8x" +6x" -3=0.
6. Solve the equation x’ —9x” +14x+24 =0 if it is given that two of its roots are in the
ratio 3:2.

7. If a.B, and ¥ are the roots of the polynomial equation ax’ +bx’ + cx+d =0, find the

value of Zi in terms of the coefficients.

8. If a,B.y,and & are the roots of the polynomial equation 2x*+5x’ -7x*+8=0 , find a

quadratic equation with integer coeflicients whose roots are @+ f+y +0 and affyo .

. n
9. It pand g are the roots of the equation Ix~ + nx+n =0, show that JE + F + ‘/; =0,
q‘ p

10. If the equations x>+ px+¢g =0 and x’ + p'x +¢' = 0 have a common root, show that it must

be equal to M or q'_-wq__
q9-q p'-p
Example 3.8
Find the monic polynomial equation of minimum degree with real coefficients having 2 ~\Bi
as a root.
Example 3.9 :

Find a polynomial equation of minimum degree with rational coefficients, having 2—+f3 as a

root.


https://www.youtube.com/watch?v=HUFJvY_Eez8&t=2s
https://www.youtube.com/watch?v=ByC_XkoGt1g&t=10s
https://www.youtube.com/watch?v=FBt9xS2hE7E&t=35s
https://www.youtube.com/watch?v=b9Xjnf5xFJM&t=53s
https://www.youtube.com/watch?v=KwfUV1_BS4s
https://www.youtube.com/watch?v=YZhbl3O9QfY
https://www.youtube.com/watch?v=yY8CS6v5wPI
https://www.youtube.com/watch?v=goLEBuEI8xo
https://www.youtube.com/watch?v=BR_N9jBRYCs
https://www.youtube.com/watch?v=HHE2QUHS550
https://www.youtube.com/watch?v=UfpWkB9ZjI8
https://www.youtube.com/watch?v=9Zjn6QfikhI

Example 3.10

: ; s ; ; 2
Form a polynomial equation with integer coefficients with Jg as a root.
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Example 3.11

Show that the equation 2x* —6x+ 7 = 0 cannot be satisfied by any real values of x.

Example 3.12
Ifx* +2(k+2)x+9 =0 has equal roots, find k.

Example 3.13
Show that, if p,¢,r are rational, the roots of the equation x* —2px+ p* —¢* +2¢gr—r* =0 are
rational.

Example 3.14
Prove that a line cannot intersect a circle at more than two points.

EXERCISE 3.2

1. If k is real, discuss the nature of the roots of the polynomial equation 2x* +kx+k =0, in

terms of k .

2. Find a polynomial equation of minimum degree with rational coefficients, having 2+4/3i as
a root.

4. Find a polynomial equation of minimum degree with rational coefficients, having J5-43 as

a root.

3. Prove that a straight line and parabola cannot intersect at more than two points,

Example 3.15
If 2+ and S—ﬁ are roots of the equation

X% —13x7 +62x* —126x° +65x7 +127x—-140=0,
find all roots.

Example 3.16
Solve the equation x* —9x* +20=0.

Example 3.17
Solve the equation x’ —3x* —33x+35=0.


https://www.youtube.com/watch?v=vRA7F9BX-YE&t=4s
https://www.youtube.com/watch?v=gR10b7gRdZU&t=8s
https://www.youtube.com/watch?v=Cb_V77gRayw&t=12s
https://www.youtube.com/watch?v=POwd3Y5EuZY&t=1s
https://www.youtube.com/watch?v=ZMiSsZQ_0_Q
https://www.youtube.com/watch?v=BGcOfruclgg
https://www.youtube.com/watch?v=BGcOfruclgg
https://www.youtube.com/watch?v=Lf_B18DJD8Y&t=3s
https://www.youtube.com/watch?v=7s8G8m7oURg&t=10s
https://www.youtube.com/watch?v=IMyhphBbDh0&t=1s
https://www.youtube.com/watch?v=11OwcK0VV3w
https://www.youtube.com/watch?v=Uduko61CamI

Example 3.18
Solve the equation2x” +11x* —9x —18=0.

Example 3.19
Obtain the condition that the roots of x* + px” +gx+r =0 are in A.P.

Example 3.20

Find the condition that the roots of ax” + bx* +cx +d =0 are in geometric progression. Assume
ab,e,d=10

EXERCISE 3.3

1. Solve the cubic equation : 2x° —x” —18x+9 =0 if sum of two of its roots vanishes.
2. Solve the equation 9x° —36x” +44x—16 = 0 if the roots form an arithmetic progression.
3. Solve the equation 3x’ —26x° +52x—24 =0 if its roots form a geometric progression.

4. Determine k and solve the equation 2x” —6x" +3x+k =0 if one of its roots is twice the sum
of the other two roots.

5. Find all zeros of the polynomial x°—3x’ —5x* +22x" —39x* ~39x+135, if it is known that

1+2i and Jg are two of its zeros.

Answer: Refer example 315

6. Solve the cubic equations : (i) 2x° —9x" +10x =3, (ii) 8x’ —2x* - 7x+3=0.

Answer: Refer example 317 % 318

7. Solve the equation : x*—14x*+45=0.

Answer: Refer example 316

Example 3.23
Solve the equation

(x—2)(x—T)(x—3)(x+2)+19 = 0.

EXERCISE 3.4
1. Solve : (i) (.‘c—S}(x—?)(erﬁ)(,\'Jrﬁl)=5{}4 (i) (x—D(x—THx—2Nx+1) =16
2. Solve : (2x—1D(x+3W(x—2W2x+3)+20=0

Answer: Refer example 323


https://www.youtube.com/watch?v=qPxX_63fcE0
https://www.youtube.com/watch?v=uDDGROe5yYs
https://www.youtube.com/watch?v=uldXLlehP6s&t=39s
https://www.youtube.com/watch?v=-wFqyMBU35w
https://www.youtube.com/watch?v=Fq01W-jMpcw
https://www.youtube.com/watch?v=XTJ72wPYLHo
https://www.youtube.com/watch?v=xaN_o3urcm4
https://www.youtube.com/watch?v=IMyhphBbDh0&t=1s
https://www.youtube.com/watch?v=Uduko61CamI
https://www.youtube.com/watch?v=11OwcK0VV3w
https://www.youtube.com/watch?v=kb3gzVR3PBs
https://www.youtube.com/watch?v=kb3gzVR3PBs

