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THEORY OF EQUATIONS

Example Questions Solved

1. If a and B are the roots of the quadratic equation
1722 + 43z — 73 =0 , construct a quadratic equation

whose roots area +2 and § + 2.

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_5z1O4SvHC7NW

2. If o and B are the roots of the quadratic equation
22> — Tx + 13 = 0, construct a quadratic equation whose

roots are o and B2

° Watch Video Solution

3. If a,B and v are the roots of the equation
1

23 + pz? + gr +7 = 0, find the value of g B_ in terms
/y

of the coefficients .

° Watch Video Solution

4. Find the sum of the squares of the roots of

az* 4+ bx® + cx’ 4+ dx +e=0,a #0.

s l


https://dl.doubtnut.com/l/_Easu14HVOlWl
https://dl.doubtnut.com/l/_9ZTH09wbFSpO
https://dl.doubtnut.com/l/_lzMpv2MAh83Y

| ' Vvvatcn video solution |

5. Find the condition that the roots of cubic equation

23+ ax? +bxr 4+ c=0areintheratiop:q:r.

° Watch Video Solution

6. Form the equations whose roots are reciprocals of the
roots of cubic equation.

22 +azx? +bz+c=0

o Watch Video Solution

7.1f p is real, discuss the nature of the roots of the equation

4z + 4px + p+ 2 = 0, in terms of p.



https://dl.doubtnut.com/l/_lzMpv2MAh83Y
https://dl.doubtnut.com/l/_hFH05yOfxf96
https://dl.doubtnut.com/l/_TaTQNsaZ7wUt
https://dl.doubtnut.com/l/_PVadS0SVO2mh

I o Watch Video Solution

8. Find the monic polynomial equation of minimum degree

with real coefficients having 2 — /3i as a root.

o Watch Video Solution

9. Find a polynomial equation of minimum degree with

rational coefficients , having 2 — /3 as a root.

° Watch Video Solution

10. Form a polynomial equation with integer coefficients with

\/ﬁ t
——as aroot.
V3

f 1



https://dl.doubtnut.com/l/_PVadS0SVO2mh
https://dl.doubtnut.com/l/_ggMdgvSS68hi
https://dl.doubtnut.com/l/_mia7fxYazCAa
https://dl.doubtnut.com/l/_pFXrd2x9bDnm

I o Watch Video Solution

11. Show that the equation 2z? — 6z + 7 = 0 cannot be

satisfied by any real values of x .

o Watch Video Solution

12.1f 22 + 2(k + 2)z + 9% = 0 has equal roots then kiis :

° Watch Video Solution

13. Show that , if p,q,r are rational , the roots of the equation

z? — 2px + p* — ¢* + 2pr — r® = 0 are rational .

° Watch Video Solution



https://dl.doubtnut.com/l/_pFXrd2x9bDnm
https://dl.doubtnut.com/l/_IFI9Q6zoFLFu
https://dl.doubtnut.com/l/_S3oE6AAYAbaN
https://dl.doubtnut.com/l/_9YcQ7jRPA210

14. Prove that a line cannot intersect a circle at more two

points .

o Watch Video Solution

15. If 2+ 4 and 3 — /2 are the roots of the equation
6 5 4 3 2 _
x’ — 13z° 4 622 — 1262° + 65z + 127z — 140 = 0 then

find all the roots.

o Watch Video Solution

16. Solve the equation z* — 9z% 4+ 20 = 0

o Watch Video Solution



https://dl.doubtnut.com/l/_a3c61gz46qSq
https://dl.doubtnut.com/l/_J9kVnyydIhBm
https://dl.doubtnut.com/l/_YWA9BisFKjuW
https://dl.doubtnut.com/l/_1EBCDd6qoHFb

17.Solve the equation z* — 32> — 33z + 35 = 0

° Watch Video Solution

18. Solve the equation 2z° + 11z% — 9z — 18 = 0

° Watch Video Solution

19. Obtain the condition that the roots of

w3—|—px2—|—qa3—|—r:0areinA.P

o Watch Video Solution

20. Find the condition that the roots of

ax® + bz’ +cx+d=0 are in geometric progression.


https://dl.doubtnut.com/l/_1EBCDd6qoHFb
https://dl.doubtnut.com/l/_ZLjlPj3mb8iW
https://dl.doubtnut.com/l/_CCC9DYSoBscT
https://dl.doubtnut.com/l/_Q3aerpHvy1ga

Assume a, b, ¢, d # 0.

o Watch Video Solution

21. If the root of 2® + pz® + gz + r = 0 are in H.P. prove

that Opgr = 27r* 4+ 2¢° . Assume p, ¢, 7 # 0

o Watch Video Solution

22. 1t is known that the roots of the equation
x> — 62% — 4z + 24 = 0 are in arithmetic progression. Find

its roots.

° Watch Video Solution



https://dl.doubtnut.com/l/_Q3aerpHvy1ga
https://dl.doubtnut.com/l/_FBazw3XWWxWQ
https://dl.doubtnut.com/l/_8gY8ptBN6Yce

23. Solve the equation 2(z — 3)-3(x — 4) = 12.

o Watch Video Solution

24.Solve the equation 2(z +2) — 3(z —3) =z + 7

o Watch Video Solution

25. Solve the equation 2> — 5z — 4z 4+ 20 = 0

o Watch Video Solution

26. Solve the equation z — 2(z — 6) = 4 — bz.

o Watch Video Solution



https://dl.doubtnut.com/l/_e4vQfNnshqgB
https://dl.doubtnut.com/l/_hin9iAuOHhTO
https://dl.doubtnut.com/l/_MvzLXgPDOFok
https://dl.doubtnut.com/l/_FBnDekCyepEP

27.Solve the equation 7z® — 4322 = 43z — 7

o Watch Video Solution

28. Solve the following equation 4z 4 4.9 = 6.5

o Watch Video Solution

29. Find solution , if any , of

2cos’z — 9cosz +4 =10

equation

° Watch Video Solution



https://dl.doubtnut.com/l/_FBnDekCyepEP
https://dl.doubtnut.com/l/_nt6b1RApBxk7
https://dl.doubtnut.com/l/_0pLwuL2U1Xxj
https://dl.doubtnut.com/l/_z91MZqAX50Rz

30. Show that the polynomial 9z° + 2z° — z* — 72% 4 2

has at least six imaginary roots.

o Watch Video Solution

31. Discuss the nature of the roots of the following
polynomials .
(i) 2?01 + 19472'%° + 152° + 262° + 2019 (ii)

® — 192% + 22% + 522 + 11

o Watch Video Solution



https://dl.doubtnut.com/l/_OHXvmbqaXIkc
https://dl.doubtnut.com/l/_LtUSCPditIAo

1. If the sides of a cunbic 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.

o Watch Video Solution

2. Construct a cubic equation roots

(i) 1,2 and 3 (ii) 1,1 and -2 (iii) 2,1/2 and 1

o Watch Video Solution

3. If a,B and ~ are the roots of the cubic equation
x> + 222 + 3z + 4 = 0, for a cubic equation roots are

201, 2B, 2y

. Y |


https://dl.doubtnut.com/l/_B91s9qZ7kUFc
https://dl.doubtnut.com/l/_yNrH19hcpwDa
https://dl.doubtnut.com/l/_fa1gGnhRY98A

| " vvall vidco o50I1ution )|

4. Solve the equation 3z® — 16z 4 23z — 6 = 0 if the

product of two roots is 1.

o Watch Video Solution

5. Find the sum of squares of roots of the equation

22 — 823 + 622 -3 =0

o Watch Video Solution

6. Solve the equation x> — 922 + 14z + 24 = 0 if it is given

that two of its roots are in the ratio 3:2.

° Watch Video Solution



https://dl.doubtnut.com/l/_fa1gGnhRY98A
https://dl.doubtnut.com/l/_fYA7oEdcMa5m
https://dl.doubtnut.com/l/_vi78eMmpy1mV
https://dl.doubtnut.com/l/_sryiaI4ewqG8

7. If a, B and ~ are the roots of the polynomlal equation

az® + bz + cx + d = 0, find the value of Eﬂi in terms of
v

the coefficients.

° Watch Video Solution

8.If a, B,y and § are the roots of the polynomial eqauation
224 + 523 — 722 — 8 = 0, find a quadratic equation with
integer corddicients whose roots are a + 8+ v + 6 and

aBe.

° Watch Video Solution



https://dl.doubtnut.com/l/_sryiaI4ewqG8
https://dl.doubtnut.com/l/_hC6E2As9E9ws
https://dl.doubtnut.com/l/_BwoErenyHA7x

9.1f p and q are the roots of the equation Iz + nz + n = 0,

show that £+ gJr\/ﬁ = 0.
q D !

° Watch Video Solution

10. If the equation >+ pr+qg=0andz’+pz+q =0

have common roots, show that it must be equal to

pg  —pgq qg—q
— Oor — .
q—q p —p

o Watch Video Solution

11. Formulate into a mathematical problem to find a number

such that when its cube root is added to it, the result is 6.

o Watch Video Solution



https://dl.doubtnut.com/l/_DSxMA9R7Uvci
https://dl.doubtnut.com/l/_VTm9dJeMaaFK
https://dl.doubtnut.com/l/_qm1rh8Wy7Ywv

12. A 12 metre tall tree was broken into Two it was found that
the height of the part which was left standing was the cube
root of the length of the part that was cut away. Formulate
this into a mathematical problem to find the height of the

part which was cut away.

o Watch Video Solution

1. If k is real , discuss the nature of the roots of the

polynomial equation 222 + kz + k = 0, in terms of k.

° Watch Video Solution



https://dl.doubtnut.com/l/_qm1rh8Wy7Ywv
https://dl.doubtnut.com/l/_JdmF4NhtQBnl
https://dl.doubtnut.com/l/_u6iV923MeC11

2. Find a polynomial equation of minimum degree with

rational coefficients, having 2 + /3l as a root.

o Watch Video Solution

3. Find a polynomial equation of minimum degree with

rational coefficients, having 2i+3 as a root.

° Watch Video Solution

4. Find a polynomial equation of minimum degree with

rational coefficients, having /5 — /3 as a root.

o Watch Video Solution



https://dl.doubtnut.com/l/_YFmeSdXpbX1P
https://dl.doubtnut.com/l/_RjmT4cwkNf39
https://dl.doubtnut.com/l/_ppPazZ6pjFOF
https://dl.doubtnut.com/l/_5EiSqmKk5Bjx

5. Provet that a stralght line and parabola connot intersect

at more than two points.

o Watch Video Solution

1. Solve the cubic equation : 223 — 2% — 18z + 9 = 0 if sum

of two of its roots vanishes.

o Watch Video Solution

2. Solve the equation 9z® — 36z% + 44z — 16 = 0 if the

roots form an arithmetic progression.

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_5EiSqmKk5Bjx
https://dl.doubtnut.com/l/_YwmwedfygoD6
https://dl.doubtnut.com/l/_0unJJEYxlU12

3. Solve the equation 3z® — 26z + 52z — 24 = 0 if its

roots form a geometric progression.

o Watch Video Solution

4, Determine k and solve the equation
2z° — 622 + 3z + k = 0 if one of its roots is twice the sum

of the other two roots.

° Watch Video Solution

5. Find all zeros of the polynomial

% — 325 — 52% + 2223 — 3922 — 392 + 135 , if it is known


https://dl.doubtnut.com/l/_0unJJEYxlU12
https://dl.doubtnut.com/l/_0JYCvFukFVTc
https://dl.doubtnut.com/l/_TxPJutOGpgu3
https://dl.doubtnut.com/l/_nMDb32ookL0B

that 1+ 2i and /3 are two of its zeros.

o Watch Video Solution

6. Solve the cubic equation : (i) 223 — 922 + 10z = 3, (ii)

83 — 222 — Tz +3=0

o Watch Video Solution

7.Solve the equation : z* — 1422 + 45 = 0

° Watch Video Solution



https://dl.doubtnut.com/l/_nMDb32ookL0B
https://dl.doubtnut.com/l/_UmioVOWFb2kb
https://dl.doubtnut.com/l/_y3jg8N3RVVui

1. Solve : (i) (z —5)(z —T7)(z+6)(z+4) =504 , (i)

(z —4)(z —T)(z—2)(z+1) =16

° Watch Video Solution

2.Solve: (2z — 1)(z +3)(z —2)(2z +3) +20=0

° Watch Video Solution

1. Solve the following equation :

(i) sin?z — 5sinz + 4 = 0(ii) 122 + 8z = 29z — 4.

o Watch Video Solution



https://dl.doubtnut.com/l/_nbMxkEskr3Ix
https://dl.doubtnut.com/l/_a7VzwiYmgltu
https://dl.doubtnut.com/l/_VLXk27bekeDZ

2. Examine for the rational roots of :

M2z —22—1=0(@)z® -3z +1=0

° Watch Video Solution

3.Solve : 827 — 8z 7 — 63

o Watch Video Solution

b 6
4.Sove:2‘/£—|—31/£=——|-—a
a T a b

° Watch Video Solution



https://dl.doubtnut.com/l/_VLXk27bekeDZ
https://dl.doubtnut.com/l/_StaffjvhqV2d
https://dl.doubtnut.com/l/_KlnpGoXuCU82
https://dl.doubtnut.com/l/_MzWe6uUgQch0

5.Solve the equation : 6z* — 3523 + 6222 — 352 + 6 =0

o Watch Video Solution

6. Find all real numbers satisfying 4° — 3(2$+2) +2°=0

o Watch Video Solution

7. Solve the equation 6z* — 523 — 3822 — 5z + 6 = 0 if it is

1
known that § is a solution.

° Watch Video Solution



https://dl.doubtnut.com/l/_C6olfPWYtHCg
https://dl.doubtnut.com/l/_QTcTlsqW9xKh
https://dl.doubtnut.com/l/_Q1RjIbuXg2a1
https://dl.doubtnut.com/l/_yQECHmvU6uAj

1. Discuss the maximum possible number of positive the
negative roots of the polynomial equation

92 — 42 + 42" — 328 + 22 + 22+ T2+ T+ 2=0

° Watch Video Solution

2. Discuss the maximum possibel number of positive the
negative zeros of the polynomials z*> — 5z +6 and

z? — 5z + 16. Also draw rough sketch of the graphs.

o Watch Video Solution

3. Show that the equation z° — 52° + 4z* + 222 +1 =0

has at least 6 imaginary solutions.

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_yQECHmvU6uAj
https://dl.doubtnut.com/l/_qK76RIM7tEZJ
https://dl.doubtnut.com/l/_ZTuStHxfwKoi

4. Determine the number of positive and negative roots of

the equation z° — 5% — 142" = 0.

o Watch Video Solution

5. Find the exact number of real zeros and imaginary of the

polynomial 2 + 927 + 72° + 5> + 3.

o Watch Video Solution

1. A zero of z° + 64is


https://dl.doubtnut.com/l/_ZTuStHxfwKoi
https://dl.doubtnut.com/l/_iyGQzrrhNxyh
https://dl.doubtnut.com/l/_59LkwqR7lRFp
https://dl.doubtnut.com/l/_aIqOW0pRbbwA

A.O

B.4

C. 4i

Answer: D

o Watch Video Solution

2.If find g are polynomials of derrees m and n respectively,

and if h(x) = (f° g)(x), then the degree of h is


https://dl.doubtnut.com/l/_aIqOW0pRbbwA
https://dl.doubtnut.com/l/_UEhxjLC2pgcF

Answer: A

° Watch Video Solution

3. A polynomial equation in x of degree n always has :

A. n distinct roots

B. n real roots

C.n imaginary roots

D. at most one root.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_UEhxjLC2pgcF
https://dl.doubtnut.com/l/_tnusmYEtoWci

4.If a, B and ~ are the zeros of 23 + pz? + gz + r, then

1.
Y—is
(8%
N
r
B.— 2
T
c.2
r
p.— 4
b
Answer: A

° Watch Video Solution

5. According to the rational root theorem, which number is

not possible rational zero of 42" + 2z* — 102 — 5?


https://dl.doubtnut.com/l/_AxvHoHVHAxWD
https://dl.doubtnut.com/l/_6qvJIRofh5p5

o x| o

D.5

Answer: C

o Watch Video Solution

6. The polynomial 2> — kz? + 9z has three real zeros if and

only if, k satifies

Akl <6

B.k=0

C. |kl >6



https://dl.doubtnut.com/l/_6qvJIRofh5p5
https://dl.doubtnut.com/l/_XIJKcFhsMMdz

D. |k| > 6

Answer: D

° Watch Video Solution

7. The number of real numbers in [0, 2x] satisfying

4

sinz — 2sin?2 4+ 1is .......

A2
B.4

C.1

Answer: C

I ° war_ao_L v l_ _ e~_01__.0°_ l



https://dl.doubtnut.com/l/_XIJKcFhsMMdz
https://dl.doubtnut.com/l/_5j06n7RlSO1N

L T ¥Yvdalilll VIUCO o0IuULiVIl ) )

8.1f ° 4 1222 + 10az + 1999 definitely has positive zero , if

and only if ...........

Answer:

° Watch Video Solution

9. The polynomial z* + 2z + 3 has :


https://dl.doubtnut.com/l/_5j06n7RlSO1N
https://dl.doubtnut.com/l/_fOvvnU6lfEoX
https://dl.doubtnut.com/l/_fcYLmaZhLPjQ

A. one negative and two imaginary zeros

B. one positive and two imaginary zeros

C.three real zeros

D. no zeros

Answer: A

O Watch Video Solution

10. The number of positive zeros of the polynomial

Y C(—-1)"z"is
j=0

A.O


https://dl.doubtnut.com/l/_fcYLmaZhLPjQ
https://dl.doubtnut.com/l/_8M5gHr7JfvqS

Answer: B

° Watch Video Solution

Additional Questions Solved

1. Construct a cubic equation with roots 2,3,4.

o Watch Video Solution

2. If «a,fandy are the cubic equation
x> — 62? + 11z — 6 = 0. From a cubic equation whose

roots are 2a, 203, 2.



https://dl.doubtnut.com/l/_8M5gHr7JfvqS
https://dl.doubtnut.com/l/_GUhzwMSY71eK
https://dl.doubtnut.com/l/_kiA7HbdS5N9B

l @Y Watch Video Solution I

3. If the roots of z* + 52% — 3022 — 40z + 64 = 0 are in G.

P, then find the roots

o Watch Video Solution

4. Determine the value of k such that the equation
(2k — 5)z®> — 42z — 15 =0 and (3k — 8)z> — 5z —21 =10

may have a common root.

° Watch Video Solution

5. If «a,B,7y are the roots of the equation

z3 —|—p:132 + gx + r = 0. Find the value of the following in


https://dl.doubtnut.com/l/_kiA7HbdS5N9B
https://dl.doubtnut.com/l/_TCjb9ctdAAuH
https://dl.doubtnut.com/l/_jD9YTEtgfEaJ
https://dl.doubtnut.com/l/_l81HQ3WOt2f9

terms of coefficients.
) 1
(i) Z ﬂr Z (iii) Zazﬂ

° Watch Video Solution

6. a,8,7v are the roots of the equation

23 4+ 322 +22 +1=0.Find Za3 and Za‘z

o Watch Video Solution

7. Find a polynomial equation of minimum degree with

rational coefficients , having 1-i as a root.

° Watch Video Solution



https://dl.doubtnut.com/l/_l81HQ3WOt2f9
https://dl.doubtnut.com/l/_m1VxhFr8dxdY
https://dl.doubtnut.com/l/_d1tIJ1Q3H9ZX

8. Find a polynomial equation of minimum degree with

rational co - efficients having /3 + /7 as a root .

o Watch Video Solution

9. If the roots of equation z3 + pxz +qgxr +r =0arein AP

then show that 2p® — 9pg + 27r = 0.

o Watch Video Solution

10. Solve 27z> + 42z? — 28z — 8 = 0 given that its roots

are in geometric progressive.

o View Text Solution



https://dl.doubtnut.com/l/_ynODDckP7lQe
https://dl.doubtnut.com/l/_pQXvFoEBXJA6
https://dl.doubtnut.com/l/_MN3ycAlsoyPc
https://dl.doubtnut.com/l/_CKx13EORo3jF

11. Solve the equation 152° — 2322 + 92 — 1 = 0 . Where

rootsareinH.P

o Watch Video Solution

12.If one root of 2% + 222 + 3z + k = 0is sum of the other

two roots then find the value of k

o Watch Video Solution

13. If sum of the vroots of the equation

3 — 322 — 16z + k = 0Ois zero then find the value k.

° Watch Video Solution



https://dl.doubtnut.com/l/_CKx13EORo3jF
https://dl.doubtnut.com/l/_Qky6kuexzZLh
https://dl.doubtnut.com/l/_luqJevXeOMfB

14.Find all zeros of the polynomial 22— 522 —-9x —5=0 ,

If 2+ 1is aroot.

° Watch Video Solution

15. Solve (x-3)(x-6)(x-1)(x+2)+54=0

° Watch Video Solution

16. Solve the equation

(zr—4)(z—2)(z—1)(z+1)+8=0

° Watch Video Solution



https://dl.doubtnut.com/l/_zcAG4ZU54CbJ
https://dl.doubtnut.com/l/_WRFnU8zuOvXh
https://dl.doubtnut.com/l/_JBgbnz0aZmoN

17.Solve : 32 +4 1+ 1 = 2,32 12

o Watch Video Solution

18.Solve : 22% — 922+3 L 9 _

o Watch Video Solution

19.Solve (z — 4)(z + 2)(z + 3)(z —3) +8 =0

o Watch Video Solution

20. Solve

(@ +9)** + 22—y =3 —3?)""* and 3z — 2y = 13


https://dl.doubtnut.com/l/_LJmHfSuja7Y2
https://dl.doubtnut.com/l/_NiinPJEE4J1j
https://dl.doubtnut.com/l/_tTHiwQcD7hCi
https://dl.doubtnut.com/l/_gh4N8mmbjkSL

o Watch Video Solution

21.Solve: 5* 1 + 5177 = 26

o Watch Video Solution

22.Solve : 122* — 5623 + 8922 — 56z + 12 = 0

o Watch Video Solution

23.50lve: (v3+2)" + (3 - v2)" =10

o Watch Video Solution



https://dl.doubtnut.com/l/_gh4N8mmbjkSL
https://dl.doubtnut.com/l/_JvdS89Xy1meU
https://dl.doubtnut.com/l/_cQSiBQjS0icN
https://dl.doubtnut.com/l/_UbRL998uQT5A

24.5olve:z* +42% + 522 +42 +1=0

o Watch Video Solution

25. Find the maximum possible number of real roots the

equation .z’ — 6z — 4z +5 =0

° Watch Video Solution

26. Find the maximum possible number of real roots the

equation .|z?| — 5|z| + 6 = 0

° Watch Video Solution



https://dl.doubtnut.com/l/_XF09TkdlziO3
https://dl.doubtnut.com/l/_5mVmOur0suKR
https://dl.doubtnut.com/l/_Mj60yiKGoHk0

27.Find the real roots of the equation .z + 5|z| + 6 = 0

o Watch Video Solution

28. Solve z! —42® 4+ 8z +35=0 Given (2+1i/3) is a

root.

° View Text Solution

29. Solve z* — 52° + 42° + 8z — 8 = 0. Given (1 — /) is

a root of the polynomial equation.

° Watch Video Solution



https://dl.doubtnut.com/l/_KvOkdKg4T0pi
https://dl.doubtnut.com/l/_BDYfigu13sGR
https://dl.doubtnut.com/l/_7oPhnHLkRuIq

30. Find a polynomial equation of the lowest degree with

rational co - efficient having /3, (1 — 2i) as two of its roots.

o Watch Video Solution



https://dl.doubtnut.com/l/_PUEljQJueUVG

