17BTBT102 MATHEMATICS | 3204

OBJECTIVES:

To impart analytical ability in solving mathematical problems of Physical or
Engineering models.

To understand the concepts of Matrices, Theory of Equations, Differential Calculus
and its application, Integral Calculus and its application, Ordinary differential
equations.

INTENDED OUTCOMES:

This course equips students to have basic knowledge and understanding in the field of
matrices, integral and differential calculus.

The students acquire the knowledge of techniques in solving ordinary differential
equations that model engineering problems.

UNIT I MATRICES (12)
Fundamentals of Matrix- Inverse of a matrix- Rank of a Matrix — Consistency and Inconsistency
of a system of ‘m’ linear equations in ‘n’ unknowns — Eigenvalues and Eigenvectors of a real
matrix.

UNIT Il THEORY OF EQUATIONS (12)
Relations between coefficients and roots: Irrational and imaginary roots — symmetric functions of
the roots — transformation of equations — reciprocal equations and formation of equations whose
roots are given.

UNIT 111 DIFFERENTIAL CALCULUS AND ITS APPLICATION (12)
Differentiation and Derivatives of simple functions — Successive Differentiation — Tangent and
Normal-Radius of curvature — Velocity and acceleration.

UNIT IV INTEGRAL CALCULUS AND ITS APPLICATIONS (12)
Various types of integration - Reduction formula for e ax x», sina x, cosnx sin " x cos™ x
, (Statement only). — Length, Area and VVolume of solid revolution.

UNITV ORDINARY DIFFERENTIAL EQUATIONS (12)
Differential equations of first order and higher degree — higher order differential equations with
constant coefficients- Euler’s form of Differential equations.

Total: 60
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KARPAGAM ACADEMY OF HIGHER EDUCATION
Deemed to be University Established Under Section 3 of UGC Act 1956)
COIMBATORE-641 021

DEPARTMENT OF SCIENCE AND HUMANITIES

FACULTY OF ENGINEERING

B.Tech - Biotechnology - (Regular) - 1l Semester
LESSON PLAN

Name: B.DEEPA

Subject: MATHEMATICS-II Subject Code: 17BTBT202
S.NO Topics covered No. of
hours
UNIT-1 MULTIPLE INTEGRALS
1. | Introduction of integration and basic formulas 1
2. | Double integration in Cartesian coordinates 1
3. | Problems based on double integration in Cartesian coordinates 1
4. | Change of order of integration 1
5. | Problems based on change of order of integration 1
6. | Tutorial 1: Change of order of integration problems 1
7. | Areaas a double integral 1
8. | Problems based on area as a double integral 1
9. | Tutorial 2: Area as a double integral problems 1
10. | Triple integration in Cartesian coordinates 1
11. | Problems based on Triple integration in Cartesian coordinates 1
12. | Tutorial 3: Triple integration in Cartesian coordinates. 1
Total 12
UNIT Il FUNCTIONS OF SEVERAL VARIABLES
13. | Introduction of functions of several variables 1
14. | Problems based on functions of several variables 1
15. | Taylor’s expansion 1
16. | Problems based on Taylor’s expansion 1
17. | Tutorial 4: Problems based on Taylor’s expansion 1
18. | Concept of maxima and minima 1
19. | Problems based on maxima and minima 1
20. | Constrained maxima and minima by Lagrangian multiplier method 1
21. | Problems based on maxima and minima by Lagrangian multiplier 1
method
22. | Tutorial 5: Maxima and minima by Lagrangian multiplier method 1
problems
23. | Introduction of Jacobians and problems 1
24. | Tutorial 6: Problems on Jacobians 1
Total 12
UNIT Il  FOURIER SERIES
25. | Introduction to basic integration and Bernoulli’s integration 1
26. | Problems based on Bernoulli’s integration 1
27. | Periodic function - Dirchlet’s conditions and Statement of Fourier 1
theorem
28. | Fourier coefficients and solving problems 1
29. | Full range series in the interval (-7, 7)and (0,2 ) 1
30. | Problems based on full range series in the interval (-7, ) and (0,2 ) 1




31. | Tutorial:7 Problems based on full range series in the interval 1
(=7, 7)and (0,2 7)
32. | Concept of change of scale and Half range series 1
33. | Problems based on half range series in the interval (0, ) 1
34. | Tutorial:8 Problems based on half range series in the interval (0, 7) 1
35. | Harmonic Analysis 1
36. | Tutorial: 9 Problems on Harmonic Analysis 1
Total 12
UNIT IV BOUNDARY VALUE PROBLEMS
37. | Introduction with application of partial differential equations 1
38. | Classification of second order quasi linear PDE 1
39. | Method of separation of variables 1
40. | Tutorial : 10 Problems on method of separation of variables 1
41. | Solution of One dimensional wave equation 1
42. | Problems on One dimensional wave equation 1
43. | Tutorial :11 Problems on One dimensional wave equation 1
44. | Solution of One dimensional heat equation 1
45. | Problems on One dimensional heat equation 1
46. | Steady state solution of two dimensional heat equations 1
47. | Problems based on zero boundary conditions 1
48. | Tutorial :12 Problems based on zero boundary conditions 1
Total 12
UNITV STATISTICS
49. | Introduction of Statistics 1
50. | Concept of measures of central tendency 1
51. | Concept of Mean, Median, Mode, Standard deviation 1
52. | Problems on Mean, Median, Mode, Standard deviation 1
53. | Problems on Mean, Median, Mode, Standard deviation 1
54. | Tutorial:13 Problems on Mean, Median, Mode, Standard deviation 1
55. | Moments — skewness and kurtosis 1
56. | Tutorial: 14 Problems based on moments — skewness and kurtosis 1
57. | Correlation — Types of correlation and formulas 1
58. | Concept of Rank correlation 1
59. | Problems based on rank correlation 1
60. | Tutorial:15 Problems based on rank correlation 1
Total 12
TOTAL 60
Staff In charge HoD
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MATHEMATICS I
I- B.TECH - BIOTECHNOLOGY
ONLINE QUESTIONS WITH ANSWERS
UNITI MATRICES
Objective type questions

The sum of the main diagonal elements of a matrix is called------

IfA_1,A_2,A_3,... A_n are the eigen values of A ,then kA_1, kA_2, kA_3,......... k
A_n are the eigen values of --------------
If atleast one of the eigen values of A is zero, then det A = -----

The equation det (A-Al) = 0 is used to find ----------

det (A-Al ) represents------

If A_1,A 2,A3,.... A_n are the eigen values of A ,then 1/\_1,1/A_2,
1/A_3,.. 1/A_n are the eigen values of --------

IfA_1,A_2,A_3,... A_n are the eigen values of A ,then A_1%p, A_2"p, A_3"p,.........
A_n”p are the eigen values of

If all the eigen values of a matrix are distinct, then the corresponding eigen vectors

The eigen values of a ---------------------- matrix are its diagonal elements
If the sum of two eigen values and trace of a 3x3 matrix A are equal, then det A = ----

If 1,5 are the eigen values of a matrix A, then det A = ---—----
The eigen vector is also known as-------

If 1,3,7 are the eigen values of A, then the eigen values of 2A are ------------

To multiply a matrix by scalar k, multiply

optl
trace of a
matrix

kA

0
characteristic
polynomial

characteristic
polynomial

Ar-1

Ar-1

linearly
dependent

diagonal

A1A 23

2,2
5
latent vector

1,3,7

Any row by k

opt2

quadratic form

kA2

1
characteristic
equation

characteristic
equation

A

AN2

unique

symmetric

0

(-2,-2)

0

row vector
1,9,21

every
element by k

opt3

eigen value

kAN-1
10

eigen values

guadratic form

AMn

Ar-p

not unique

skew-matrix

1

(27(1/2)-
27(1/2))
25

column vector
2,6,14

any column
by k

opt4d

canonical form

AN-1
5

eigen vectors

canonical form

2A

Arp

linearly
independent
triangular

2

(2i,-2i)

6

latent square

1,9,49

diagonal
element by k

Answer
trace of a
matrix

kA

0
characteristic
equation
characteristic

polynomial
AN-1
Arp

linearly
independent
triangular

0

(27(1/2)-
27(1/2))
5

latent vector
2,6,14

every
element by k



A system of equation is said to be inconsistent if they have

Eigen value of the characteristic equation A*2-4 =0 is

Eigen value of the characteristic equation A*3-6A"2+11A-6 =0 is
Largest Eigen value of the characteristic equation A*3-3A"242A =0'is
Smallest Eigen value of the characteristic equation A*3-7A"2+36 =0 is

Sum of the principal diagonal elements =

Product of the eigen values =

A square matrix A its transpose AT have the

If 1 and 2 are the eigen values of a 2X2 matrix A, then the eigen values of A*2 is
If 1 and 2 are the eigen values of a 2X2 matrix A, then the eigen values of A*-1is
If a real symmetric matrix of order 2 has --------- then the matrix is a scalar matrix.

If A and B are nxn matrices and B is a non singular matrix then A and BA-1AB have

If the eigen values of A are 2,3,4, then the eigen values of Adj A is
The maximum value of the rank of a 4x5 matrix is

A square matrix A which satisfies the relation A*2 = A is called

A matrix is idempotient if

If the rank of A is 2, then the rank of A -1 is

If sum of two eigen values of 3x3 matrix A are equal to the trace of the matrix, then
the determinant of A is

If a matrix A is equal to AAT then Ais @ -------- matrix.

If a matrix A is equal to -AAT then Ais @ -------- matrix.

A square matrix A is said to be ----if the determinant value of A is zero.

A square matrix A is said to be ----if the determinant value of A is not equal to zero.
A square matrix A is said to be singular if the determinant value of A is ----.

A square matrix A is said to be non singular if the determinant value of A is ----.

A square matrix in which all the elements below the leading diagonal are zeros, it is
called an ----- matrix.

A square matrix in which all the elements above the leading diagonal are zeros,it is
called an ----- matrix.

A unit matrix is a ----matrix.
A system of equation is said to be consistent if they have
If rank of A is equal to the rank of [AB] then the system of equations is ------

If rank of A is not equal to the rank of [AB] then the system of equations is ------

one solution

2,4

1,2,3

1

-3

product of
eigen values

(-1Al)
same eigen
vectors

2,4

2,1/2

equal eigen
vectors
same eigen
vectors
1/2,1/3,1/4
1

nilpotient

AN3 =A
3

symmetric
symmetric
singular

singular
1

upper triangular

upper triangular

scalar

one solution

Consistent

Consistent

one or more
solution
2,-4

1,-2,3

0

3

product of
eigen vectors

1/1A|
different
eigen vectors

3,4

1,1/2

different

eigen vectors
different

eigen vectors
1/2,-1/3,1/4
5

idempotient
Ar2=0

2

2

non symmetric
non symmetric

non singular

non singular
2

no solution

2,-2

1,2,-3

2

-2

sum of eigen
values

(-1/1A1)
same eigen
values

5,6

1,2

equal eigen
values
same eigen
values
2,5,6

4

Hermitian
AN =A
4

0

skew-symmetrii
skew-symmetrit

symmetric

symmetric
non zero

non zero

lower triangulal symmetric

lower triangulai symmetric

lower triangulal symmetric

one or more
solution

inconsistent

inconsistent

no solution

symmetric

symmetric

infinite
solution
2,2
1,-2,-3
4
6

sum of eigen
vectors

[Al

different eigen

values

1,4

4,1/2

different eigen

values

different eigen

values
2,5,-6

3

Skew -
Hermitian
AN2 =A

1

singular
singular

non symmetric

non symmetric

zero

zero

non symmetric

non symmetric
non symmetric

infinite
solution

non symmetric

non symmetric

no solution

2,-2

1,2,3

2

-2

sum of eigen
values

Y
same eigen
values

1,4

1,1/2

equal eigen
values
same eigen
values
1/2,1/3,1/4
4

idempotient

AN2 =A
2

0

symmetric

skew-symmetric

singular

non singular
zero

non zero

upper triangular

lower triangular

scalar

one or more
solution

Consistent

inconsistent












UNIT Il THEORY OF EQUATIONS

Objective type questions optl opt2 opt3 optd Answer
If a, B,y arethe roots of the equation x*3-px+q=0, then ¥1/a = pq p+q p-q p/q p/q
If a, B,y are the roots of the equation x"3 =7, then Za*3 is 10 21 34 14 21
1.1and
A root of x3-3x"2+2.5 = 0 lies between 1.5and 2 1.2and 1.8 land?2 12 an l.1and 1.2
. . - . . . non conjugate conjugate . imaginary . .
In an equation with real coefficients, imaginary roots must occur in . . real pairs . conjugate pairs
pairs pairs pairs
f(x) is f(x) is f'(x) is f(x) is f(x) is
If f(a ) and f(B ) are of opposite signs, then f(x)=0 has atleast one root ) I, . (_X) ! . ) I ) I, ) I, .
between a and Bprovided continuous in  discontinuous continuous  continuou continuous in
(a,b) in (a,b) in (a,b) sin(-a,-b) (a,b)
l\3_ 1\3_
If a, B,y are the roots of the equation x*3+2x+3=0, then a+3, +3, y +3 are x"3+9x"2+29x- x"3-9x"2+29x- X X XA3-9xA2+29x-
. IXA2+29x+24 9xN2+29x-
the roots of the equation 24=0 24=0 -0 5020 24=0
If one root is double of another in x*3-7x*2+36=0, then its roots are 3,4,-2 3,6,5 4,6,-2 3,6,-2 3,6,-2
. . . x"3+200x- x"3-200x- x"3- x"3+200x+ x"3-200x-
The equation whose roots are 10 times those of x*3-2x-7 =0 is
7000=0 7000=0 200x+7000=0 7000=0 7000=0
If a, B,y are the roots of the equation x"3+px"2+qgx+r=0, then 2(1/aB) = pr p+r p-r p/r p/r
XNA+2xM3-
. . . . XMA2XA3-xN2- XN4-2XN3-xN2- XMAH2XN3+xN XNA+2XA3-xN2-
V3 and -1+i are the roots of the biquadratic equation.. XA 2+6x-
6x-6=0 6x-6=0 2-6x-6=0 6=0 6x-6=0
If a, B,y are the roots of the equation x"3 -3x+2=0, then the value of a”2+ 6 8 5 6
BA2+yA2 is
. . . . . . . minusand .
If there is a root of f(x) = Oin the interval [a,b], then sign of f(a)/f(b) is minus plus minus or plus olus minus
If a, B,y are the roots of the equation x”3 +px"2+qx+r=0, then the rg=r o - Jq=r o
condition for o+ B+y is pra= Pa= P-a= p/a= Pa=
The three roots of x*3 =1 are 1,1/2(-2+v3i) 1, 1+i 1,1/2(-1+v3i) 1, 1-i 1,1/2(-1+v3i)
One real root of the equation x*3 +x -5 = 0 lies in the interval (2,3) (3,4) (1,2) (-3,-2) (1,2)
If two roots of x*3 -3x"2+2=0 are equal, then its roots are 1,1,-2 1,2,1 1,-1,2 2,1,-1 1,1,-2
1\3_ 1\3_
. . . XN3+7xM2+12x-  XN3-7xN2-12x- X X XN3-7x"2+12x-
The cubic equation whose two roots are 5 and 1-I is 7xM2+12x+10 7x"2+12x-
10=0 10=0 10=0
=0 10=0
The sum and product of the roots of the equation xA5 =2 are Oand1 2and 3 Oand?2 land?2 Oand?2
-5and-
One real root of the equation x"3 +2x"2+5 = 0 lies between 3and-2 (-3and-2) (5and 2) (2) an (-3and-2)
If th ts of th ti N+2xM3-0x"2-22x+40=0 -5,-2,1and 4,
e roots of the equation x X"3-0x X are an 1 15 20 21 21
thena =
If for the equation x*3-3xA2+kx+3=0 one root is the negative of another,
. 3 -3 1 -1 -1
then the value of k is
If a, B,yare the roots of 2x*3-3xA2+6x+1=0, a2+ B 2+y"2 is (15/4) -3 (-15/4) (33/4) (-15/4)
X+2 is a factor of xXN4+2 XM-xA2412 X 2 —x 42X 420 x2xt = 2% —x+2

B o720 X-TC43=0 p_s2i7-3=0 X+ 3=0 ¥ -5 +7-3=0

If a+ B+y=5; af+ By+y a=7; a By =3 then whose roots are a, B,y is

If one of the roots of the equation x*3-6x"2+11x-6=0 is 2, then the other
two roots are

land3 Oand 4 -land5 -2and 6 land3

Any value of x, for which the equation is satisfied, is known as the -------- of a, . . . .
. factor — —= solution function coefficient solution
the equation. a,



In algebraic equations, solutions are known as ------- of the equation.

The roots of the cubic equation can be obtained by ------ method.

The one of the relation between roots and coefficients of the equation is
-(a_2/a_0)

The one of the relation between roots and coefficients of the equation is =

The equation whose roots are the reciprocals of the roots of
is

If the roots of
of squares of the largest and the smallest roots is

3 2
x° —8x” +\fHere ¢ 08 q are real numbers is
. The real root is

A root of

If a real root of f(x) =0 lies in [a, b], then the sign of f(a) . f(b) is

Theory of equations consists of methods of obtaining ------- of equations.
For the linear equation ax + b = 0, the solution is ---------- ,az0.
The roots of quartic equation are obtained by --------- method.

No literal equation exist for finding the solution of algebraic equation of
degree

The one of the relation between roots and coefficients of the equation is
—as/ag=

The one of the relation between roots and coefficients of the equation is
(-1)"an/a0=

Atleast one root of the equation lies between -------- if f(a) and f(b) are of
different (opposite) sign.

The common solutions of the equation 2 +1= 0, 2-i=0are

If the equation x* -4x® +ax’+bx+1 = 0 has four positive roots then a=
?andb="?

Every equation of the odd degree has atleast ------- one real root.

If an equation remains unaltered on changing x to 1/x it is called a -------
equation.

If two roots of x*3 -3x"2+5x+k=0 are equal, but opposite in sign, then what

is the value of k?

A polynomial equation whose roots are 3 times those of the equation 2x"3 -

5x"2+7=0s:

The number of real zeros of the polynomial function xA2 +1 is:

If ais an r -multiple root of f (x) = 0, then which of the following polynomial

has a as an(r -1) - multiple root ?

x* = 3x” fapevin-drithfhetic progression then the sum

Roots or zeros

Ferrari’s

(-a1/a0 = sum
of the roots)

Sum of the
products of the

Minus

coefficients

a/b
cardano’s

n>2

sum of the
products of the
roots taken two

product of
coefficient

—aand-b

(-1+i)/v2, (1-
i)V2
6,-4
one

quadratic
-14

3x"3 -15x"2 +
21=0
1

£A2 (x)=0

function

lagrange’s

(-a1 = sum of

the roots)

Sum of the
products of

plus

functions

-b/a
Ferrari’s

n>3

sum of the
products of
the roots
taken three

product of
function

—aandb

(-1-i)/v2, (1-
i)/v2

-6,4

two

cubic
-15

2x"3 -15x72
+189=0
0

f'(x)=0

degree

Horner’s
(a0/al =sum
of the roots)

Sum of the
products of

O+ P /=0 ey peth=( X +pxX +1=0

plus or minus

solutions

a
lagrange’s

n>=4

sum of the
products of
the roots
taken four

product of
roots

aandb

(-1+)/v2, (-1-
i)/v2

6,4

three
reciprocal

16

2x"3 +15x/72 -
189=0

2

f(x)=0

order Roots or zeros
cardano’s cardano’s
al/a0 =
(a1/ (-a1/a0 = sum
sum of
of the roots)
the roots)
Sum of Sum of the
the products of the

ri4pxl=0rx’ + px+1=0

10 6
12 2
none Minus
factor solutions
b/a -b/a
Newton’s Ferrari’s
n>=5 n>=5
sum of
the sum of the
products products of the
of the roots taken
roots three
taken five.
sum of

product of roots
the roots
aand-b aandb
¢ (-1+i)/v2, (1-
1+i)/V3,(1- iv2
2i)/V3
-6,-4 6,-4
four one

| .

lpo ynomia reciprocal
20 -15
3x73
oy, 231502

+189=0
21=0
4 0
f(x)=0 f'(x)=0



If - 2 + 3iis a root of the polynomial equation p(x) =0, then another rootis: 2 + 3i

A zero of the polynomial x3 + 2x - i equals: - (i)
If a, B are the roots of ax*2 -bx -c =0, then a + B equals: (-b/a)

If a, B,y are the roots of the equation x"3 +px”*2+qx+r=0, then the for of+

By+ya equals (p /a)
If a, B,y are the roots of the equation x"3 +px*2+qx+r=0, then (1/ a)+(1/
. (-a/r)
B)+(1/y) is
If a, B,y are the roots of the equation x"3 +px*2+qx+r=0, then 1/ By +1/ ya
(-p/a)
+1/a B equals
If ais a root of a reciprocal equation f (x) =0, then another root of f (x) =0 (-1/a)
is:
iti
The equation x*3 + 2x + 3 =0 has: one posttive
real root
Greatest possible number of real roots of x*10 -10x"6 - 5x*3 +x+4 =0is: 6
How many real roots are there for the equation x5 - 6x"2 -4x+5=07? 5
If 3 is a double root of the equation 8x"3 - 47x"2 + 66x + 9 =0, the third (-1/8)

root is:

(-p/r)
(p/r)
1/ar2

one negative
real root

three real
roots

10

3-2i

1+i

(b/a)

(-a)

(-a/p)
(-a/r)
(1/a)

four real
roots

(-a/r)
(p/r)
(1/a)

one negative
real root

(-1/8)



UNIT III DIFFERENTIAL CALCULUS AND ITS APPLICATION

Objective type questions

The derivative of X nis .................
The derivative of sinx is .................
The derivative of a constant is.............

The derivative of a”x , a>0, a#l iS................

The derivative of eM(-x) iS................

The second order derivative of x3-5x"2+3x+4

The second order derivative of logx is....
The second order derivative of x*3-5x"2+3x+4

The derivative of X cosx is............
The derivative of X sinx is............
The derivative of x "X is............
The derivative of x e”(-X) is............
If f(x)= \2x then f(2)=..............

The derivative of x logx is............

The second order derivative of sin4x is...

The second order derivative of cos4x is.............

The second order derivative ofe(x) is.............

The second order derivative ofe”(-x) is...

The second order derivative ofe™(-2x) is.............

The second order derivative of
XMAAXN3+HXN24+3Xx+H 1S

The second order derivative of x*(n) is.............
The second derivative of (1-x(2)) is.......

Ifx=at"2, y=2at then dy/dx=...............

If x=a sin”*(3) t, y= cos”*(3) t then dy/dx=
If x=a( 1+ sin 0), y= a(1+cos0) then

optl

(n-1) x*n-1)
Sinx

0

a™x
e™x

3x"2 -10x+3
6x- 2 (secx)"2
tanx

1/x

3x"2 -10x+3
(-xsinx+ cosx)
(xcosx-sinx)
e™N(x) -x e"\(x)
eN(x) tx e”\(X)
(1/2)

logx + 1

16 sindx

16 sindx
(-e"(x))
(-e"(x))
(4e(2%)
4x3+12x"2+2
x+3

nx”" (n-1)

2x

(-1/1)

cott

cott
y/x

opt2

n x"(n-1)
COSX

1

x aMN(x-1)

X e”x

6

6x+ 2 (secx)"2

tanx

(xsinx+ cosx)
(-xcosx+sinx)
eN(x) +x e”\(X)
eMNx) -x e(x)
(-1/2)

logx - 1

(-16 sin4x)
(-16 sin4x)
(-e"(-x))

e"(x)
(-4e"(-2x))
12x"2-+24x+2
n (n-1) x(n-1)
(-2x)

1

tant

tant
(-y/x)

opt3
(n-1) x*n
—sinx

-1

a’x loga
e"(-x)

6x-10

6x+ 2 secx
tanx

6x-10
(-xsinx-cosx)
(xcosx+sinx)
(-e"(x)) +x
e"(x)

(-e"(x)) +x
e"(x)

-2

1/x

16 cos4x

16 cos4x
e"(x)
(-e"(x))
4e™(-2x)
24x+24
n(n-1) x(n-2)
2

1/t

(-cot t)

(-cot t)

optd

n x"(n+1)
cosx

o0

loga
-e"(-x)

3xM2-10x
6x-2 secx
tanx

3x"2-10x
(xsinx-
COSX)
(-xcosx-
Sinx)
(-e"(x))-x
e"(x)
(-e"(x))-x
e"(x)

1

(-1/x)
(-16
c0s4x)
(-16
c0s4x)

e"(-x)
e"(-x)
4eN(-2x)
24

n (n-1)xn
(-2)

(- tan t)

(-tant)
(-x/y)

Answer
n x"(n-1)

CosX
a’x loga
-e"(-x)

6x-10

6x+ 2
(secx)"2 tanx
1/x

6x-10
(-xsinx+ cosx)
(xcosx+sinx)
eN(x) +x e”\(X)
e™Nx) -x e(x)
(1/2)

logx + 1

16 sindx

(-16 cos4x)
e"(x)

e"(x)
4e™(-2x)
12x"2-+24x+2
n(n-1) x(n-2)
(-2x)

1/t

(-cot t)

(-cot t)
(-y/x)



The slope of the tangent to the hyperbola x*2 -

y*2 =12 at(4,2) iS............ 4 2 (172) (1/4) 2
The slope of the tangent to the curve y= x sinx at
(m/2, m2)is.......... -1 -2 2 1 1
The slope of the tangent to the curve x(2) = 4y at
the point x=-2 is.............. -1 2 2 1 -1

The gradient of the tangent to the curve at the
point x=2 to the curve y= 4x"(3)-15x*(2) is........ 4 -12 -18 -24 -12

The gradient of the tangent to the curve at the

point x=3 to the curve y= 3x"(2)-7x-2 is........ 3 4 9 11 11
The slope of the normal to the hyperbola x*2 -

y2 =12 at (4,2) is............ 2 (1/2) (-1/2) (-1/4) (1/2)
The slope of the normal to the curve y= x sinx at (

/2, W2)iS.eeeeunnnn. -1 -2 2 1 -1
The slope of the normal to the curve x*(2) = 4y at

the point x=-2 is.............. -1 2 2 1 1

The slope of the normal to the curve at the point

x=2 to the curve y=4x"(3)-15x"(2) is........ (-1/12) -12 (1/12) 12 (1/12)
The slope of the normal to the curve at the point

x=3 to the curve y= 3x"\(2)-7x-2 is........ -11 (-1/11) 11 (1/11) (-1/11)
If f(x)= sinx then f(0)=.............. 0 -1 1 2 1

If f(x)= cosx then f'(0)=.............. 2 -1 2 1 -1

If f(x)= logx then f'(1)=.............. 2 -1 -2 1 1



Objective type questions

[ cos(4) x dx ( from 0 t0 7/2) =....evennn.
[ cos™(6) x dx ( from 0 to 7/2) =...............
[ cosN(9) x dx ( from 0 t0 7/2) =...eeeveeennne.

[ sin”A(5) x dx ( from 0 to 7/2) =
[ sin”A(7) x dx ( from 0 to 7/2) =

[ cos2x dx=.

[ sin3x dx=..
[(1/x) dx=...

The volume of the solid of revolution generated by revolving the
plane area bounded by the circle x"2+y”2=a"2 about its diameter

The volume of the solid of revolution generated by revolving the
plane area bounded by the circle x"2+y”2=2/2 about its diameter

The volume of the solid of revolution generated by revolving the
plane area bounded by the circle x*2+y”2=3"2 about its diameter

The Volume of a sphere of radius 'a' is
The surface are of the sphere of radius 'a' is

[x erx) dx=

[ cosmx dx=

[ sinnx dx=..

UNIT-IV INTEGRAL CALCULUS AND ITS APPLICATION

Opt 1

xMn+1)/ (n+1)+C

sinx + C

sinx + C
(-e™x)+ C
(-e™x)+ C
uv+ [ vdu
3n/16

3n/16

3n/16

/15

/15
(sin2x)/2 + C
(sin3x)/3 + C
1+C

(4/3)ma™3

(32/3)n

l6m
2/3 man3
4mar2

(-x)e"(x)-e"(x)+c

(sinmx)/m + C
(sinnx)/n + C

Opt2

xM(n-1)/ (n-1)+ C

cosx + C
cosx + C
eN-x)+C
eN-x)+C
uv+ [ vdu
51/16

51/16

51/16

/15

1/15
(cos2x)2 +C
(cos3x)/3+C
log x+C

(2/3)ma™3

(1/3)n

o
4/3 a3
ma™2

xeN(x)+eN(x)+c
(cosmx)/m + C
(cosnx)/n+ C

| Opt3
nx” (n-1)+C
(-cosx)+C
(-cosx)+C
(-e"(-=x)+C
(-e"(-=x))+C
(-uv)+ [ vdu
Tm/16

Tn/16

Tn/16

8n/15

16m/35
(-cosx)/2+C
(-cos3x)/3+C
(-H+C

(1/3)na”3

Q3

36w
1/3 man3
3man2

Opt4

(n+1) x* (n+1)+ C

(-sinx)+C
(-sinx)+C
e™x+C
e™x+C
(-uv)-[ v du
9m/16

9m/16

9m/16

8n/15

16/35
(-sinx)/2+C
(-sin3x)/3+C
(-log x)+ C

ma’3

o
m a3
2ma™2

(-x)e(x)+eN(x)+c xe"(x)-e"(x)+c

(-cosmx)/m+C

(-cosnx)/n+C

(-sinmx)/m+C
(-sinnx)/n+C



[ 3x7Q2) dx=...oc.......
[ Sec” (2) x dx=.............
| Secx. tanx dx=.............
[er(2x) dx=..couue.....
[er(-2x) dx=...o.......

[xlogx dx=..........
[cosec?r(2) x dx=..........
[secr(2) x dx=..........

x+C

x+C
3xMN2)+C
secx.tanx+C
secx.tanx+C
(-e"2x)/2+ C
(-eN-2x))2+ C
16/3 n

36m
xN2)2)+C
1-logx+C
cotx+C
cotx+C

1

5x+C

x+C

tanx+C
tanx+C
eN-2x)2 +C
eN-2x)2 +C
32/3n

on
x"N3)/3)+C
logx+C
tanx+C
tanx+C

0

x"2+C

x"2+C

tan(2) x +C
tan(2) x +C
(-e™(-2x))2+C
(-e™(-2x))2+C
83w

27w

x+C

0

(-tanx)+C
(-tanx)+C

X2

5+C

x7N(3) +C
Secx+C
Secx+C
e"2x/2+ C
eN(-2x)/2+ C
8

18n

2x+C

1
(-cotx)+C
(-cotx)+C



|Answer |
xMn+1)/ (n+1)+C
sinx + C
(-cosx)+C

e™x +C
(-e"(-x))+C

uv+ [ vdu

31/16

51/16

51/16

8/15

16/35

(sin2x)/2 + C
(-cos3x)/3+C

log x+C

(4/3)ma™3

(32/3)n

36m
4/3 a3
4mar2

xeN(x)-eN(x)+c
(sinmx)/m+ C
(-cosnx)/n+C



x+C

5x+C
x(3) +C
tanx+C
Secx+C
e2x/2 +C
e2x/2 +C
32/3n

36m
x"3)/3)+C
1-logx+C
(-cotx)+C
tanx+C



Objective type questions

UNIT - V ORDINARY DIFFERENTIAL EQUATIONS

The solution of the differential equation (D*2 + 5D+6)y=0 is..............

The solution of the differential equation (D*2 + 6D+9)y=0 is..............

The solution of the differential equation (D*2 -4D+4)y=0 is..............

The particular integral of (D2 -3D+2)y=12 is...........

The complementary function of (D*2 -2D+1)y=x sinx is..............

If f(D)= D* (2)- 2, 1/f(D) e (-2x) is............
The particular integral of (DA2+4) y= cos2x is

If (DA2 +4)y=0is a linear differential equation then general solution is

If (D72 - 6D+13) y = 0'is a linear differential equatio

n then G.S. is ------

The solution of the differential equation (D*2 -4D+3)y=0 is..............

The solution of the differential equation (D*2 +3D+

The particular integral of (D"2 +3D+2)y= 2 e”(x) is..

The particular integral of (DA2+4) y= e?(x) is

If the roots of the auxilliary equation are real and d
C.Fis...

If the roots of the auxilliary equation are real and equal then the C.F

is...

If the roots of the auxilliary equation are complex t
The particular integral of (DA2 +10D+24)y= e"(-x) is
The particular integral of (D*2+9) y= cos2x is
The particular integral of (D*2+9) y= cos3x is .........
The particular integral of (DA2 +12D+27)y= e”(-x) is

2)y=0is..ccccunru...

istinct then the

hen the C.Fis...

optl
AehM(-2x)+ Ber
(-3x)

(A+Bx) e” (3x)

(A+Bx) e” (3x)
(1/5)

(A+Bx) e” (-x)
0.5 e” (2x)

(x cos2x)/2

A cos2x+ B sindx

e’ (3x) (A cos2x+
B sin2x)
Ae”(x)+Be?
(3x)
Ae”(x)+Be?
(2x)

en(x)/3

1/5*% eM(x)

Ae”(m1x)+Be”r(m
2x)

Ae”r(m1x)+Be”r(m
2x)

Ae”r(m1x)+Be”r(m
2x)

(1/35) eM(-x)
cos2x/13

X cos3x/2

(1/16) ™ (-x)

opt2
AeM(2x)+Be?
(3x)

(A+Bx) e” (x)

(A+Bx) e” (-2x)
(1/6)

(A+Bx) e” (x)
-0.5 e” (2x)
(sin2x)/2

Acos2x+Bsin2x

enr(3x) (A
cosdx+ B sindx)
Ae”(-x)+Be?
(3x)
Ae”(-x)+Be?
(2x)

(-erx))/3

1/5% eM(-x)

opt3
Aen (-2x)+ B
e” (3x)

(A+Bx) e” (-2x)

(A+Bx) e” (-3x)
(1/4)

(A+Bx) e” (-2x)
0.5 e” (-2x)
(sin2x)/2

Asin2x+Bcos4x

e’(3x) (A
cos2x+ B sin2x)
Ae (x)+Ben(-
3x)
Ae”(-x)+Be?
(x)

er(x)/6

1/6* e”(x)
eMox)
(AcosPx+BsinBx

(A+Bx) e (m1x) )

eMox)
(AcosPx+BsinBx
)

eM-ax)
(AcosPx+BsinBx
)

(-1/35)e”(-x)
(-cos2x)/13

(-x cos3x)/2
(-1/16) e” (-x)

(A+Bx) e™ (mx)

(A+Bx) e™ (mx)
(-1/25)en(-x)
(-cos2x)/5
(xcos3x)/6
(1/16) e (x)

optd
AeM(2x)+Be?
(-3x)

(A+Bx) e” (-3x)

(A+Bx) e™ (2x)
(1/3)

(A+Bx) e” (2x)
0.5 e” (3x)

(x sin2x)/4

Asindx+Bsin4dx

er(2x) (A
cos2x+ B sin2x)
Ae”(2x)+Ben
(-3x)
Ae”(-x)+Be?
(-2x)

(-er(x))/6

1/6* e”(x)

(A+Bx) e
(m2x)

Answer
Aeh(-2x)+ Beh
(-3x)

(A+Bx) e” (-3x)

(A+Bx) e” (2x)
(1/6)

(A+Bx) e” (x)
0.5 e” (2x)

(x sin2x)/4

Acos2x+Bsin2x

enr(3x) (A
cos2x+ B sin2x)
Ae”(x)+Be?
(3x)
Ae’(-x)+Ben (-
2x)

er(x)/3

1/5% eM(-x)

AeMmlx)+Ber(
m2x)

(A+Bx) e™ (-mx) (A+Bx) e (mx)

eMox)
(AcosBx+BsinB
x)

(1/25)eM(-x)
cos2x/5
(-xcos3x)/6
(-1/16) e™ (x)

e’ax)
(AcosBx+Bsinpx)
(1/25)eM(-x)
cos2x/5
(xcos3x)/6
(1/16) e (x)



AeM(15x)+Ber Aer(-15x)+B  Aen(15x)+B  Ae”r(-15x)+ B Ae”(-15x)+B

The solution of the differential equation (D2 +19D+60)y=0 is.............. (4x) e” (4x) e’ (-4x) e (-4x) e (-4x)
AeM(5x)+Ber Aer(5x)+Ber Ae”(-5x)+B Aer(-5x)+B  Aen(-5x)+Be”

The solution of the differential equation (D*2 +13D+40)y=0 is.............. (8x) (-8x) e (-8x) e’ (8x) (-8x)
AeM(-5x)+Ber Aer(5x)+Ber Aer(5x)+Ber Aer(-5x)+B  Ae”(5x)+Be”

The solution of the differential equation (D*2 -9D+20)y=0 is.............. (4x) (-4x) (4x) e (-4x) (4x)
AeM(-8x)+Ber Ae”(-8x)+B Aen(8x)+BeM Ae”(8x)+Ber Ae”(8x)+Ber

The solution of the differential equation (D*2 +D-72)y=0 is.............. (-9x) e” (9x) (9x) (-9x) (-9x)
AeM(14x)+Ber AeM(-14x)+B Aer(-14x)+B Ae”(14x)+B  Ae”(14x)+B

The solution of the differential equation (D*2- 11D-42)y=0 is.............. (-3x) e’ (-3x) e” (3x) e’ (3x) e’ (-3x)
AeM(15x)+Ber Aer(-15x)+B Aen(15x)+B  Ae”r(-15x)+ B Ae” (15x)+B

The solution of the differential equation (D*2- 12D-45)y=0 is.............. (3x) e” (3x) e’ (-3x) e’ (-3x) e’ (-3x)
AeM(-10x)+ BeM AeM(10x)+B  Aen(10x)+B  Ae”r(-10x)+B Ae” (10x)+B

The solution of the differential equation (D*2- 7D-30)y=0 is.............. (-3x) e’ (-3x) e” (3x) e” (3x) e’ (-3x)

The particular integral of (D*2 +19D+60)y= e”X is.............. (-e(-x))/80 (e”(-x))/80 (e”x)/80 (-e”x)/80 (e”x)/80

The particular integral of (D*2+25) y= COSX iS ...cecveevnree (cosx)/24 (cosx)/25 (-cosx)/24 (-cosx)/25 cosx/24

The particular integral of (DA2+25) y=sin4dx is ......c......... (-sin4x)/9 (sin4x)/9 (sindx)/41 (-sindx)/41 (sindx)/9

The particular integral of (DA2+4) y=sin2X is .......c........ (-xsin2x)/4 xsin2x/4 (-xcos2x)/4 xcos2x/4 (-xcos2x)/4

The particular integral of (DA2+1) y=sinx is .......... XCOSX/2 ( -xcosx)/2 ( -xsinx)/2 xsinx/2 ( -xcosx)/2

The particular integral of (D*2 -9D+20)y=e”(2X) is.............. en(2x) /6 en(2x) /(-6) en(2x) /12 er2x) /(-12)  e”r(2x) /6

The particular integral of (DA2 +D-72)y= e”(7x) iS cceeveevenenene en(7x)/16 en(-7x)/16 en7x)/(-16) en(-7x)/(-16) e~ (7x)/(-16)

The particular integral of (DA2-1) y=sin2X is ................ (-sin2x)/5 sin2x/5 sin2x/3 (-sin2x)/3 (-sin2x)/5

The particular integral of (DA2+2) y= COSX iS .cccververnnene (-cosx) (-sinx) cosx sinx cosx

The particular integral of (D*2- 7D-30)y= 5 is.............. (1/30) (-1/30) (1/6) (-1/6) (-1/6)

The particular integral of (D*2- 12D-45)y= -9 is.............. (-1/5) (1/5) (1/45) (-1/45) (1/5)

Ae” (14x)+ B
The solution of the differential equation (D*2- 11D-42)y=21 is.............. (-1/42) (1/42) (1/2) (-1/2) e (-3x)

The particular integral of (DA2+1) y=2 is ................ 1 2 -1 -2 2
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