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LECTURE PLAN 

DEPARTMENT OF MATHEMATICS 

 
STAFF NAME: Dr. K. KALIDASS 

SUBJECT NAME: THEORY OF EQUATIONS                                              

                                                                                                       SUB.CODE:17MMU202 

SEMESTER: II                  CLASS:  I B.Sc., MATHEMATICS 

 

S. No 

Lecture 

Duration 

Hour 

Topics To Be Covered Support Materials 

UNIT-I 

1 1 Introduction to polynomials T: Ch 2, 33 

2 1 Theorem relating to polynomials when the variable 

receives large value 

T: Ch 1, 5 

3 1 Theorem when the variable receives small values T: Ch 1, 6 

4 1 Continuity of a rational integral function T: Ch 1, 10 

5 1 Continuity of a rational integral function T: Ch 1, 11 

6 1 Tutorial  

7 1 Form of the quotient and remainder when a 

polynomial is divided by a Binomial 

T: Ch 1, 11 

8 1 Form of the quotient and remainder when a 

polynomial is divided by a Binomial 

T: Ch 1, 11 

9 1 Tabulation of functions.  T: Ch 1, 12 

10 1 Tabulation of functions  T: Ch 1, 12 

11 1 Tabulation of functions.  T: Ch 1, 13 

12 1 Tutorial  

13 1 Graphic representation of a polynomial T: Ch 1, 14 

14 1 Graphic representation of a polynomial T: Ch 1, 15 

15 1 Graphic representation of a polynomial R1: Ch  

16 1 Graphic representation of a polynomial T: Ch 1, 17 

17 1 Maximum and minimum values of polynomials T: Ch 1, 18 

18 1 Tutorial  

19 1 Maximum and minimum values of polynomials T: Ch 1, 18 

20 1 Maximum and minimum values of polynomials T: Ch 1, 18 

21 1 Recapitulation and Discussion  of possible questions   

                                 Total No of  Hours Planned  For  Unit 1    21 hours 
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UNIT-II 

1 1 Theorems relating to the real roots of equations  T: Ch 2, 19 

2 1 Theorems relating to the real roots of equations  T: Ch 2, 20 

3 1 Theorems relating to the real roots of equations  T: Ch 2, 20 

4 1 Existence of a root in the general equation T: Ch 2, 21 

5 1 Existence of a root in the general equation T: Ch 2, 21 

6 1 Tutorial  

7 1 Imaginary roots  T: Ch 2, 22 

8 1 Imaginary roots  T: Ch 2, 22 

9 1 Imaginary roots  T: Ch 2, 22 

10 1 Theorem determining the number of roots of an 

equation 

T: Ch 2, 22 

11 1 Theorem determining the number of roots of an 

equation 

T: Ch 2, 23 

12 1 Tutorial  

13 1 Descartes' rule of signs for positive roots T: Ch 2, 28 

14 1 Descartes' rule of signs for negative roots T: Ch 2, 28 

15 1 Use of Descartes' rule in proving the existence of 

imaginary roots 

R2: Ch  

16 1 Use of Descartes' rule in proving the existence of 

imaginary roots 

T: Ch 2, 30 

17 1 Use of Descartes' rule in proving the existence of 

imaginary roots 

T: Ch 2, 30 

18 1 Tutorial  

19 1 Theorem relating to the substitution of two given 

numbers for the variable 

T: Ch 2, 31 

20 1 Theorem relating to the substitution of two given 

numbers for the variable 

T: Ch 2, 32 

21 1 Recapitulation and Discussion  of possible questions   

Total No of  Hours Planned  For  Unit II 21 hours 

         

Unit III 

1 1 Relations between the roots and coefficients T: Ch 3,35 

2 1 Relations between the roots and coefficients T: Ch 3, 36 

3 1 Applications of the theorem  T: Ch 3, 37 

4 1 Applications of the theorem  T: Ch 3,37-38 

5 1 Applications of the theorem  T: Ch 3,39 

6 1 Tutorial  

7 1 relation exists between two of its roots  T: Ch 3,40 

8 1 relation exists between two of its roots  T: Ch 3,41-42 

9 1 relation exists between two of its roots  T: Ch 3,43 
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10 1 The cube roots of unity  T: Ch 3,44 

11 1 The cube roots of unity  T: Ch 3,45 

12 1 Tutorial  

13 1 Symmetric functions of the roots  T: Ch 3,46-47 

14 1 Symmetric functions of the roots  T: Ch 3,47 

15 1 Symmetric functions of the roots  T: Ch 3,48 

16 1 Examples T: Ch 3,49 

17 1 Examples T: Ch 3,49 

18 1 Tutorial  

19 1 Theorems relating to symmetric functions R3: Ch 

20 1 Theorems relating to symmetric functions T: Ch 3, 51-53 

21 1 Recapitulation and Discussion  of possible questions   

Total No of  Hours Planned  For  Unit 1II 21 hours 

UNIT-IV 

1 1 Transformation of equations  T: Ch 4, 60 

2 1 Transformation of equations  T: Ch 4, 60 

3 1 Roots with signs changed  T: Ch 4, 62 

4 1 Roots with signs changed  T: Ch 4, 63 

5 1 Roots multiplied by a given quantity T: Ch 4, 64 

6 1 Tutorial  

7 1 Roots multiplied by a given quantity T: Ch 4, 65 

8 1 Reciprocal roots and reciprocal equations T: Ch 4, 65-66 

9 1 Reciprocal roots and reciprocal equations T: Ch 4, 67 

10 1 increase or diminish the roots by a given quantity T: Ch 4, 68-69 

11 1 increase or diminish the roots by a given quantity T: Ch 4, 70 

12 1 Tutorial  

13 1 Removal of terms T: Ch 4, 70 

14 1 Binomial coefficients T: Ch 4, 70 

15 1 Reciprocal equations T: Ch 4, 71 

16 1 Binomial equations T: Ch 4, 72-73 

17 1 Propositions embracing their leading general 

Properties 

T: Ch 4, 73 

18 1 Tutorial  

19 1 The special roots of the equation - Solution of 

binomial equations by circular functions 

T: Ch 4, 75 

20 1 The special roots of the equation - Solution of 

binomial equations by circular functions 

T: Ch54, 82 

21 1 Recapitulation and Discussion  of possible questions   

Total No of  Hours Planned  For  Unit IV 21 Hours 

         

Unit V 
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1 1 The algebraic solution of equations T: Ch 6,101 

2 1 The algebraic solution of equations T: Ch 6,102-103 

3 1 The algebraic solution of the cubic equation T: Ch 6,104 

4 1 The algebraic solution of the cubic equation T: Ch 6,105 

5 1 Application to numerical equations T: Ch 6,105-106 

6 1 Tutorial  

7 1 Expression of the cubic as the difference of two 

cubes 

T: Ch 6,107 

8 1 Expression of the cubic as the difference of two 

cubes 

T: Ch 6,108-109 

9 1 Solution of the cubic by symmetric functions of the 

roots 

T: Ch 6,109-110 

10 1 Graphic representation of the derived function T: Ch 6,111 

11 1 Theorem relating to the maxima and minima of a 

polynomial 

T: Ch 7,146-147 

12 1 Tutorial  

13 1 Theorem relating to the maxima and minima of a 

polynomial 

T: Ch 7, 147 

14 1 Rolle's Theorem T: Ch 7,148 

15 1 Rolle's Theorem T: Ch 7,148 

16 1 Corollary T: Ch 7,149 

17 1 Constitution of the derived functions T: Ch 7,149 

18 1 Tutorial  

19 1 Constitution of the derived functions  

20 1 Recapitulation and Discussion  of possible questions  

21 1 Recapitulation and Discussion  of possible questions  

Total 21 Hours           

  

 

Total no. of Hours for the Course: 60 hours 

 

. 
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T:  Burnside W.S., and Panton A.W.,(1954). The Theory of Equations, Eighth Edition , 

Dublin University Press. 

REFERENCES 

R1: Leonard Eugene Dickson (2012). First Course in the theory of Equations.  J. Wiley 

& sons, London: Chapman & Hall, Limited, New York. 

R2:  Turnbull,H.W (2013)., Theory Of Equations, Fourth Edition, Published In Great 

Britain Bt, Oliver And Boyd Ltd., Edinburgh.  

R3. James Víctor Uspensky., (2005). Theory of Equations, McGraw-Hill Book Co, New 

York. 

R4. MacDuffee C.C., (1962). Theory of Equations, John Wiley & Sons Inc., New York. 

 

https://archive.org/search.php?query=creator%3A%22Turnbull%2CH.W.%22
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UNIT-I 

SYLLABUS 

 

 

 

 

 

 

 

 

General properties of polynomials:Theorem relating to polynomials when the variable receives large values, 

similar theorem when the variable receives small values. 

Continuity of a rational integral function - Form of the quotient and remainder when a polynomial is divided by a 

Binomial - Tabulation of functions - Graphic representation of a polynomial - Maximum and minimum values of 

polynomials 
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer

Root of 
 is
Number of positive  roots of    
 is
Number of negative  roots of    
 is
Number of imaginary  roots of    
 is

Number of terms involving in a complete equation of degree n is n n+1 n+2 n+2

Possible Questions                               

KARPAGAM ACADEMY OF HIGHER EDUCATION
(Deemed to be University Established Under Section 3 of UGC Act 1956)

Pollachi Main Road, Eachanari (Po),
Coimbatore –641 021                                                                                                                                                                                            

        Subject: THEORY OF EQUATIONS                                                                                      Subject Code: 17MMU202
        Class   : I B.Sc Mathematics                                                                                                    Semester      : II

   (Question Nos. 1 to 20 Online Examinations)

UNIT -I 
PART A (20x1=20 Marks)

. Then -6 -7 -8 0

. Then 0 1 2 3

. Then 11 12 13 14

. Then 0 1 2 3

0 1 2 3

i -1 1 0

1 2 3 4

0 1 2 3
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Number of terms involving in a complete equation of degree 
100  is 100 101 102 103

  is a ----- equation complete incomplete algebraical all the above

  is a ----- equation complete numerical algebraical all the above

  is a ----- equation complete numerical algebraical all the above

Number of terms involving in an incomplete equation of degree 
n is -------- n less than

less than or 
equal

greater than 
greater than or 
equal

Number of terms involving in an  incomplete equation of degree 
100  is ----- 100 less than

less than or 
equal

greater than 
greater than or 
equal

 is a ----- polynomial quadratic biquadratic cubic quintic

  is a ----- polynomial quadratic biquadratic cubic quintic
  is a ----- polynomial quadratic biquadratic cubic quintic

  is a ----- polynomial quadratic biquadratic cubic quintic

 is a ----- equation quadratic biquadratic cubic quintic

  is a ----- equation quadratic biquadratic cubic quintic
  is a ----- equation quadratic biquadratic cubic quintic

  is a ----- equation quadratic biquadratic cubic quintic

First derived function of 4th degree polynomial  is a ---- 
polynomial 

quadratic biquadratic cubic quintic

First derived function of biquadratic  polynomial  is a ---- 
polynomial 

quadratic biquadratic cubic quintic

First derived function of 5th degree polynomial  is a ---- 
polynomial 

quadratic biquadratic cubic quintic

First derived function of quintic  polynomial  is a ---- polynomial quadratic biquadratic cubic quintic

Prepared by: Dr. K. Kalidass, ASST PROF, Department of Mathematics, KAHE
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First derived function of 3rd  degree polynomial  is a ---- 
polynomial 

quadratic biquadratic cubic quintic

The simple arc is also known as …. multiple Jordan double multiple Jordan
The derivative of an analytic function is also … analytic continuous derivative bounded continuous
The function (z-i)2  have a zero i of order….. 2 1 0 3 2

Prepared by: Dr. K. Kalidass, ASST PROF, Department of Mathematics, KAHE
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n+1

2

-6

0

14

i

0

0

4
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101

incomplet
e

numerical

complete

less than 
or equal

less than 
or equal

biquadrati
c
cubic
quintic

quadratic

biquadrati
c
cubic
quintic

quadratic

cubic

cubic

biquadrati
c
biquadrati
c
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UNIT-II 

SYLLABUS 

 

 

 

 

 

 

 

 

 

 

General properties of equations:  Theorems relating to the real roots of equations -  Existence of a root in 

the general equation. Imaginary roots - Theorem determining the number of roots of an equation.  

Descartes' rule of signs for positive roots - Descartes' rule of signs for negative roots - Use of Descartes' 

rule in proving the existence of imaginary roots - Theorem relating to the substitution of two given 

numbers for the variable 
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer

First derived function of cubic  polynomial  is a ---- polynomial quadratic biquadratic cubic quintic quadratic

If first derived function of f(x) is positive at a then f(x) is ------ decreasing increasing
both increasing 
and decreasing

neither 
increasing nor 
decreasing 

increasing

If first derived function of f(x) is negative at a then f(x) is ------ decreasing increasing
both increasing 
and decreasing

neither 
increasing nor 
decreasing 

decreasing 

second  derived function of 4th degree polynomial  is a ---- 
polynomial 

quadratic biquadratic cubic quintic quadratic

second  derived function of biquadratic  polynomial  is a ---- 
polynomial 

quadratic biquadratic cubic quintic quadratic

second  derived function of 5th degree polynomial  is a ---- 
polynomial 

quadratic biquadratic cubic quintic cubic

second  derived function of quintic  polynomial  is a ---- 
polynomial 

quadratic biquadratic cubic quintic cubic

second  derived function of 6th degree polynomial  is a ---- 
polynomial 

quadratic biquadratic cubic quintic biquadratic

second  derived function of cubic  polynomial  is a ---- 
polynomial 

quadratic biquadratic cubic quintic biquadratic

Possible Questions                               

KARPAGAM ACADEMY OF HIGHER EDUCATION
(Deemed to be University Established Under Section 3 of UGC Act 1956)

Pollachi Main Road, Eachanari (Po),
Coimbatore –641 021                                                                                                                                                                                            

        Subject: THEORY OF EQUATIONS                                                                                     Subject Code: 17MMU202
        Class   : I B.Sc Mathematics                                                                                                 Semester      : II

   (Question Nos. 1 to 20 Online Examinations)

UNIT -II 
PART A (20x1=20 Marks)
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If the number of points in which the curve of f(x) cuts is less 
than the degree of the polynomial then f(x)=0 has ------- roots

 real positive real negative real imaginary imaginary

If the number of points in which the curve of f(x) cuts is equal 
to  the degree of the polynomial then f(x)=0 has  no ------- roots

 real positive real negative real imaginary imaginary

If the number of points in which the curve of f(x) cuts is less 
than the degree of the polynomial then f(x)=0 has ------ number 
of imaginary roots

odd even 3 5 even

If the number of points in which the curve of f(x) cuts is equal 
to  the degree of the polynomial then f(x)=0 has  -------   
number of imaginary roots

0 1 2 3 0

If f(a) and f(b) are having opposite signs then f(x)=0 has ------ 
one real root between a and b 

 at least at most exactly no at least

If f(a) and f(b) are having opposite signs then f(x)=0 has  at least 
----- real root between a and b

1 2 3 4 1

If f(a) and f(b) are having ------- signs then f(x)=0 has  at least 
one  real root between a and b

opposite same
both opposite 
and same

neither opposite 
nor same

opposite

If f(a) and f(b) are having opposite signs then f(x) must attain 
the value  ----- between a and b

0 1 2 3 0

If f(a) and f(b) are having -------- signs then f(x) must attain the 
value  0 between a and b

opposite same
both opposite 
and same

neither opposite 
nor same

opposite

If  f(x)=0 has no real root then f (x) must be negative positive
both positive 
and negative

neither positive 
nor negative

positive

If  f(x)=0 has no  ------ root then f (x) must be positive real
both real and 
imaginary

neither real nor 
imaginary 

imaginary real

Every equation of an -----  degree has at least  one real root of a 
sign opposite to that of its last term

odd even 
both odd and 
even 

neither odd nor 
even 

odd 

Every equation of an odd degree has   ----- one real root of a 
sign opposite to that of its last term

at least  at most exactly more than at least

Every equation of an odd degree has at least  ----- real root of a 
sign opposite to that of its last term

1 2 3 4 1
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Every equation of an odd degree has at least  one real root of a 
sign ------- to that of its last term

opposite same
both opposite 
and same

neither opposite 
nor same

opposite

Every equation of an odd degree has at least  one real root of a 
sign opposite to that of its ---- term

first second third last last 

------ equation of an odd degree has at least  one real root of a 
sign opposite to that of its last term

Every No Few Finite Every

Every equation of an  -------  degree whose last term is negative 
has at least two real roots

odd even 
both odd and 
even 

neither odd nor 
even 

even

Every equation of an even degree whose ------ term is negative 
has at least two real roots

first second third last last 

Every equation of an even degree whose last term is -------  has 
at least two real roots

negative positive
both positive 
and negative

neither positive 
nor negative

negative

Every equation of an even degree whose last term is negative 
has -------- two real roots

at least  at most exactly more than at least

Every equation of an even degree whose last term is negative 
has at least ---- real roots

2 3 4 5 2

------- equation of an even degree whose last term is negative 
has at least two real roots

Every No Few Finite Every

Every equation of an  -------  degree whose last term is negative 
has at least  one positive and one  negative root

odd even 
both odd and 
even 

neither odd nor 
even 

even

Every equation of an even degree whose ------ term is negative 
has at least one positive and one negative root

first second third last last 

Every equation of an even degree whose last term is -------  has 
at least one positive and one negative root

negative positive
both positive 
and negative

neither positive 
nor negative

negative

Every equation of an even degree whose last term is negative 
has -------- one positive and one negative root

at least  at most exactly more than at least

Every equation of an even degree whose last term is negative 
has at least ---- positive and one negative root

1 2 3 4 1

------- equation of an even degree whose last term is negative 
has at least one positive and one negative root

Every No Few Finite Every
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Every equation of an even degree whose last term is negative 
has at least –one  positive and ----  negative root

1 2 3 4 1

Every equation of n degree has ----- roots and no more n n+1 n+2 n+3
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n
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UNIT-III 

SYLLABUS 

 

 

 

 

 

Relations between the roots and coefficients-Theorem -  Applications of the theorem -  Depression of 

an equation when a relation exists between two of its roots -  The cube roots of unity -  Symmetric 

functions of the roots – Examples - Theorems relating to symmetric functions - Examples 
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UNIT - III/2017-2020 Batch

Question Choice 1 Choice 2 Choice 3 Choice 4 Answer
Every equation of ------- degree has n roots and no more n n+1 n+2 n+3 n
-----  equation of n degree has n roots and no more Every No Few Finite Every
The total number of imaginary roots in an equation with real 
coefficients will always be

odd even 
both odd and 
even 

neither odd nor 
even 

even

The total number of -----  roots in an equation with real 
coefficients will always be even

 real positive real negative real imaginary imaginary

---- equation can have more positive roots than it has changes 
of signs in the terms of its first member

Every No Few Finite no

No equation can have more -----  roots than it has changes of 
signs in the terms of its first member

negative positive
both positive 
and negative

neither positive 
nor negative

positive

If the signs of the terms of an equation be all -------, it cannot 
have a positive root

negative positive
both positive 
and negative

neither positive 
nor negative

positive

If the signs of the terms of an equation be all positive, it cannot 
have a ----- root

negative positive
both positive 
and negative

neither positive 
nor negative

positive

If the signs of the terms of an equation be --- positive, it cannot 
have a positive root

all no few finite all

If the signs of the terms of an equation be all positive,  then 
number of positive  roots of an equation is

0 1 2 3 0

Possible Questions                               
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If the signs of the terms of an equation be all positive, it may  
have a ----- root

negative positive
both positive 
and negative

neither positive 
nor negative

negative

If the signs of the terms of any complete equation be 
alternatively positive and negative cannot have a ------ root

negative positive
both positive 
and negative

neither positive 
nor negative

negative

If an equation involve only even powers of x and if all the 
coefficients have positive signs, cannot have a --- root

real positive real negative real all the above all the above

If an equation involve only ------ powers of x and if all the 
coefficients have positive signs, cannot have a  real  root

odd even 
both odd and 
even 

neither odd nor 
even 

even

If an equation involve only  even  powers of x and if all the 
coefficients have ------  signs, cannot have a  real  root

negative positive
both positive 
and negative

neither positive 
nor negative

positive 

If an equation involve only odd powers of x and if all the 
coefficients have positive signs, then number of real root is

1 2 3 4 1

If an equation involve only odd powers of x and if all the 
coefficients have positive signs, the real root is

0 1 2 3 0

If an equation involve only odd powers of x and if all the 
coefficients have ------- signs,  has the root zero

negative positive
both positive 
and negative

neither positive 
nor negative

positive 

If an equation involve only ------ powers of x and if all the 
coefficients have positive signs,  has the root zero

odd even 
both odd and 
even 

neither odd nor 
even 

odd

x-a is a factor of 
 if n is
x-a is a factor of 
 if n is
------ is a factor of 
 if n is odd 
If n is even then number of real roots of 
 is 
If n is even then number of positive  real roots of 
 is 

3

2 4 6 odd odd

2 3 4 6

x-a

1 2 3 4 2

x-a x x+a a

11 2 3 4
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If n is even then number of negative real roots of 
 is 
If n is even then number of imaginary roots of 
 is 
If n is even then one of the real root of 
 is 
If n is even then one of the real root of 
 is 
If n is odd then number of real roots of 
 is 
If n is odd then number of positive  real roots of 
 is 

1 2 3 4 1

n-2

1 2 3 4 1

n n-1 n-2 n-3

-1

1 2 3 4 1

-1 -2 -3 -4

11 2 3 4

Prepared by: Dr. K. Kalidass, ASST PROF, Department of Mathematics, KAHE



UNIT - III/2017-2020 Batch

Prepared by: Dr. K. Kalidass, ASST PROF, Department of Mathematics, KAHE



KARPAGAM ACADEMY OF HIGHER EDUCATION 
      CLASS: I B.Sc MATHEMATICS                                COURSE NAME:  Theory of equations 

COURSE CODE: 17MMU202    NIT: IV(Transformation of  Equations)    BATCH-2017-2020 
 

Prepared by  Dr. K. Kalidass, Asst Prof, Department of Mathematics, KAHE Page 1/6             
 

 

UNIT-IV 

SYLLABUS 

 

 

 

 

 

 

 

 

Transformation of  Equations:  Transformation of equations -  Roots with signs changed -  Roots 

multiplied by a given quantity -  Reciprocal roots and reciprocal equations -  To increase or diminish the 

roots by a given quantity -  Removal of terms -  Binomial coefficients.  

Solution of reciprocal and binomial equations:  Reciprocal equations -  Binomial equations. Propositions 

embracing their leading general Properties -  The special roots of the equation - Solution of binomial 

equations by circular functions – Examples. 
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer
If n is odd  then number of negative real roots of 
 is 
If n is odd  then number of imaginary roots of 
 is 
If n is odd then one of the real root of 
 is 
The sum of products of the roots of  
 taken one at a time, is 
The sum of products of the roots of  
 taken in pairs, is 
The sum of products of the roots of  
 taken three by three, is 
The sum of products of the roots of  
 taken four by four , is 
The sum of products of the roots of  
 taken five by five, is 
The sum of products of the roots of  
 taken six by six, is 
If n is even, the products of roots of  
 is 
If n is odd, the products of roots of  
 is 
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UNIT -IV 
PART A (20x1=20 Marks)

0 1 2 3

n n-1 n-2 n-3

0 1 2 3

0 1 2 3

0 -2 1 -1

0 1 2 3

0 1 2 3

-1 -2 -3 -4

0 1 2 3

0 1 2 3

-10 -2 1 -1

0

0

0

0

1

1

n-1

-1

0

0
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UNIT-V 

SYLLABUS 

 

 

 

 

 

 

 

 

Algebraic Solution Of  the Cubic and Biquadratic: On the algebraic solution of equations - The algebraic 

solution of the cubic equation -  Application to numerical equations -  Expression of the cubic as the 

difference of two cubes -  Solution of the cubic by symmetric functions of the roots – Examples . 

 

Properties of the Derived Functions: Graphic representation of the derived function -  Theorem relating 

to the maxima and minima of a polynomial -  Rolle's Theorem. Corollary -  Constitution of the derived 

functions 
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer
The sum of products of the roots of  
 taken one at a time, is
The sum of products of the roots of  
 taken in pairs, is
The sum of products of the roots of  
 taken three by three, is
The sum of products of the roots of  
 taken four by four , is
The sum of products of the roots of  
 taken in pairs, is
The absolute term of  
is
The leading coefficient of 
is
The number of terms  involving  in 
is
The number of negative roots of  
is
The number of real roots of  
is
The number of imaginary  roots of  
is

Possible Questions                               

KARPAGAM ACADEMY OF HIGHER EDUCATION
(Deemed to be University Established Under Section 3 of UGC Act 1956)

Pollachi Main Road, Eachanari (Po),
Coimbatore –641 021                                                                                                                                                                                            

        Subject: THEORY OF EQUATIONS                                                                                     Subject Code: 17MMU202
        Class   : I B.Sc Mathematics                                                                                                 Semester      : II

   (Question Nos. 1 to 20 Online Examinations)

UNIT -V 
PART A (20x1=20 Marks)

99 100 0 -1 -1

1

99 100 1 -1 -1

1 -1

99 100 1 -1

99 100 1 -1

100 99 1 0

1

99 100 1 -1 -1

99 100 -1 1

1

98 99 1 0 98

100 99 1 0

99 100 101 102

99 100 1

101

0

0
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Root of  
is
Every root of an equation is a divisor of the ------term first second third last last
---- root of an equation is a divisor of the last term Every Not every No positive Every

If all roots be negative,  all coefficients  will be  negative positive
both positive 
and negative

neither positive 
nor negative

positive 

If all roots be --------,  all coefficients  will be  negative positive
both positive 
and negative

neither positive 
nor negative

negative

0 1 2 3 0
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Answer ALL questions
PART - A (20 × 1 = 20 marks)

1. The remainder when 3x4
− 5x3 + 10x2 + 11x − 61 is

divided by (x − 3), is

a. 173 b. 172
c. 171 d. 170

2. The quotient when x5 + x2
− 10x + 113 is divided

by (x + 4), is

a. x4
− 4x3 + 16x2

− 63x + 242
b. x4 + 4x3

− 16x2
− 63x + 242

c. x4
− 4x3

− 16x2
− 63x + 242

d. x4
− 4x3

− 16x2
− 63x − 242

3. The curve of 2x2 + x + 2 lies

a. entirely above x-axis b. entirely below x-axis
c. both a and b d. neither a nor b

4. Roots of 2x2 + x − 6 are

a. -2 b. 3
2

c. both a and b d. neither a nor b.

5. Roots of 2x2 + x + 2 are

a. real b. complex
c. both a and b d. neither a nor b.

6. Roots of 2x2 + x − 6 are

a. real b. complex
c. both a and b d. neither a nor b.

7. The number of real zeros of the polynomial func-
tion x2 + 1 is

a. 2 b. 3
c. 1 d. 0.

8. x1001 + 1001 = 0 has —— one real root

a. atmost b. atleast
c. exactly d. all the above.

9. x1002
− 1001 = 0 has —— two real roots

a. atmost b. atleast
c. exactly d. all the above.

10. x102
− 102 = 0 has ——positive root

a. 1 b. 2
c. 3 d. 0.

11. A polynomial equation in x of degree n always
have

a. n distinct roots b. n real roots
c. n complex roots d. n − 1 complex roots

1



12. If −2 − 3i is a root of the polynomial equation
p(x) = 0 , then another root is

a. −2 + 3i b. 2 + 3i
c. 2 − 3i d. neither a or b

13. A zero of the polynomial x3 + 2x − 1 equals:

a. 1 b.i
c. −i d. 1 + i

14. The equation x3 + 2x + 3 = 0 has

a. one positive real root b. three real roots
c. one negative real root d. four real roots

15. The graph of x100 + 2x − 3 intersect the x axis at

a. atleast two points b. one positive point
c. both a and b d. neither a nor b.

16. An even degree equation whose last term is posi-
tive, may have no —- root at all

a. real b. complex
c. both a and b d. neither a nor b.

17. An odd degree equation whose last term is posi-
tive has atleast one —- root at all

a. positive b. negative
c. both a and b d. neither a nor b.

18. Root of x3
− 1 = 0 is

a. -1 b. −1+i
√

3
2

c. −1−i
√

3
2 d. all the above

19. If the signs of the terms of an equation be all posi-
tive, it cannot have —–

a. positive b. negative
c. both a and b d. neither a nor b.

20. If the signs of the terms of a complete equation be
alternatively positive, it cannot have —–

a. positive b. negative
c. both a and b d. neither a nor b.

Part B-(3 × 2 = 6 marks)

21. Find Q and R when x5
− 4x4 + 7x3

− 11x − 13 is
divided by x − 5

22. Form the equation whose roots are − 3
2 , 3,

1
7

23. State Descartes rule of signs for positive roots

Part C-(3 × 8 = 24 marks)

24. a) If in the polynomial a0xn +a1xn−1 + · · ·+an−1x+
an, the value ak

a0
+ 1, or any greater value, be

substituted for x, where ak , is that one of the
coefficients a1, · · · , an whose numerical value
is greatest, irrespective of sign, then prove
that the term containing the highest power of
x will exceed the sum of all the terms which
follow.

OR

b) i Find Q and R when x9 + 3x7
− 15x2 + 2 is

divided by x − 2
ii Tabulate polynomial x9 + 3x7

− 15x2 + 2
for values of x

2



25. a) Prove that an odd degree equation has atleast
one real root of a sign opposite to that of its
last term

OR

b) Prove that every equation of n dimensions
has n roots

26. a) i State and prove Descartes rule of signs
for negative roots

ii Form a rational equation which shall
have for two of is roots 1 + 5

√
−1 and

5 −
√
−1

OR

b) Prove that if two numbers a and b, substi-
tuted for x in tle polynomial f (x), give results
with contrary signs, an odd rnumber of real
roots of the equation f (x) = 0 lies between
them. Also prove that if they give results
with the same sign, either no real root or an
even number of real roots lies between them.

3
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