BOARD OF TECHNICAL EXAMINATION -

KARNATAKA

SUBJECT: APPLIED MATHEMATICS - 11

For Il - Semester

DIPLOMA COURSES OF ALL BRANCHES

Contact hour per week: 04

Contact hour per Semester: 64

UNIT NO. CHAPTER TITLE CONTACT
HR.
DIFFERENTIATION CALCULUS
1 LIMITS 6
2 DIFFERENTIATION 16
3 APPLICATIONS OF DIFFERENTIATION 6
INTEGRAL CALCULUS
4 INDEFINITE INTEGRATION 14
5 DEFINITE INTEGRATION 4
6 APPLICATIONS OF DEFINITE INTEGRATION 2
’ DIFFERENTIAL EQUATIONS 12
8 TESTS AND ASSIGNMENTS 4
TOTAL HOUR 64

REFFERENCE BOOKS:
1. Applied Mathematics —Il BY.R Neelakanta. Sapna Publications.

2. Applied Mathematics —Il By. D S Prakash S Chand Publications
3. Text Books of PUC-2 matlaics.
4. Applied Mathematics —If feolytechnicsBy different Authors.
5. Engineering Mathematics.

QUESTION PAPER BLUE PRINT
FOR APPLIED MATHEMATICS - 1I

i Questions Questions Questions Questions
% o tobeset (2| tobeset(5| tobeset(5| tobeset (5
- 8 Marks) Marks) Marks) Marks)
zZ T
- PART- A PART- B PART- C PART- D

1 6 2 2

2 16 4 6

3 6 2 2

4 14 4 6

5 4 3 1

6 2 _ 1 _

7 12 6
TOLTA 64 15 10 08 06
Questions to 10 07 05 04
be answered

Applied Mathematics — Il

Page 1 of 8



APPLIED — MATHEMATICS -l

Marks No. of Questions No. of Questions
to be set to be Answered
Part A 2 X 10 = 20 15 10
Part B 5X 07 = 35 10 07
Part C 5X 05 = 25 08 05
Part D 5X 04 = 20 06 04
Total = 100

Diploma Courses of All Engineering Branches
Il Semester
Sub: Applied Mathematics Il

CONTENTS
UNIT — 1: LIMITS. 6 Hr.

Variables and Constants. Definition of functionp&g of function: Direct and
Inverse functions, Explicit and implicit functio®dd and even functions (Definition
with examples). Concept of x tends to ‘a’. Definitiof limit of a function. Problems
on limit of a function by factorization, rationadizon when x tend to ‘0", when x tend
to ‘o0’ and x tend to ‘a’. Derivations of algebraic amdjdonometric limits. Problems.
Standard limit (only statement)

X _ X _ n 1

Lim® t=jog,a 20im& t=1 3.|im(1+1j e 4lim{l+n) =e
X-0 X X-0 X n- o n n-0

Simple problems on standard limits.

UNIT — 2: DIFFERENTIAL CALCULUS. 16 Hr.

Definition of increment and increment ratio. Defion of derivative of a
function. Derivatives of functions of'xsinx, cosx and tanx with respect to ‘x’ from
first principle method. List of standard derivasveRules of differentiation: Sum,
product and quotient of functions. Problems ongulgerivatives of function of a
function (Chain rule). Derivatives of inverse Trigonetric functions, Hyperbolic
functions and inverse of hyperbolic functions, Impl functions, Parametric
functions. Problems. Logarithmic differentiatiorroBlems. Successive differentiation
up to second order. Problems.

UNIT — 3: APPLICATIONS OF DIFFERENTIATION. 6 Hr.

Geometrical meaning of derivative. Equation of tartgend normal to the
curve y = f(x) at a given point. Derivative as germeasure. Definition of increasing
and decreasing function. Maxima and minima of afiom.

UNIT — 4: INTEGRAL CALCULUS. 14 Hr.

Definition of Integration. List of standard intetgaRules of integration (only
statement)

1. j kf (x)dx = k j f(dx. 2. j {f(x) £ g(x)}dx = j f(x)dx + j g(x)dx

problems. Integration by substitution method. Peoid. Integrals of functions
involving & + x* , & — X and their radicals. Some important integrals eftipe
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1lj'%:§tan-l(§j+c 2[\/7-5|n (X]+c with proof.
X X—a .
3. =sinh” +C 4, =—I +c ifx)a)O.
i e Fe AL
dx 1 a+ X : X
5. =—Ilo +c ifayx ) 0. 6. —cosh +cC
J-az—xz 2a g(a—xj )X J"/ ( ]

dx 1 (X

7.| —————="sec!| = |+cC 3to7 noproof

J'x\/xz—az a [a) ( prooh)
Integrals of he forms:

pX+q pX+q
dx. Problems.

Iax +bx+c J-x/ax +bx+c IaX2+bX+C J-\/ax +bx+c
Integration by parts. Rule of integration by paRsoblems.
Integration of the formsj e” (f(x) +f! (x))dx Problems.
UNIT — 5: DEFINITE INTEGRALS. 4 Hr.

Definition of Definite integral. Theorems on defmiintegrals. Problems.

Definite integrals of the typ§ 1 dx, jz%dx Problems.
+

0 1+tanx Jtanx
UNIT — 6: APPLICATIONS OF DEFINITE INTEGRALS. 2 Hr .
Find area, volume and r m s value of a functionbRms.
UNIT — 7: DIFFERENTIAL EQUATIONS. 12 Hr.

Definition, example, order and degree of differah&quation with examples.
Formation of differential equation by eliminatingbdrary constants up to second
order. Solution of D E of first degree and firstler by variable separable method.
Solution of differential equations reducible to iebie separable form. Linear
equations and its solution. Solution of differeh&gquations reducible to linear form-
Bernoulli's form. Homogeneous form and its solutioBolution of differential
equations reducible to homogeneous form. Exactwdifftial equation and its solution.

Solutions of differential equation of a type
2

a% + b% +cy = 0, where a,b,careconstantsSimpleproblems.
X X

GENERAL AND SPECIFIC OBJECTIVES

UNIT — 1: LIMITS. 6 Hr.

GENERAL OBJECTIVES.

1.1 To understand variables, constants and functions.

1.2To know the indeterminant form and evaluation of Imit of a given function.

SPECIFIC OBJECTIVES.

1.1.1 Explain calculus as calculation of Infiniteai values.

1.1.2 Define Independent, dependent variable andtaats with examples.

1.1.3 Define a function.

1.1.4 List types of functions.

1.1.5 Define 1. Direct and inverse functions 2. I and Implicit function
3.0dd and even function with examples.

1.2.1 Explain the concept of x tends ‘a’.

1.2.2 Define limit of a function.

1.2.3 Solve problems on limit of a function by fadzation.

1.2.4 Solve problems on limit of a function by oaalization.

1.2.5 Solve problems on limit of a function wheterds INFINITY.
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n n

X —a

lim =na"™" for anyrationalnumber.
1.2.6 Deduce * X~ 2

. sin@ _ - .

lim—— =1 wherél isin radians

-0 @4

1.2.7 Solve problems on above results.
1.2.8. Write formula for standard limits(statementy).

X _ X _ n 1
1.Iim(a 1j:mgea 2.Iirrg)(e 1)21 3.|im(1+1j =e=lim(+n)s

x-0{ X X n-el N

1.2.9 Solve simple problems on above results.

UNIT — 2: DIFFERENTIAL CALCULUS. 16 Hr.

GENERAL OBJECTIVES.

2.1 To understand the differentiation of a functionin terms of limit of a function.

2.2 To know different methods of differentiation.

2.3 To know the derivatives of higher order up toecond order.

SPECIFIC OBJECTIVES.

2.1.1 Define increment and increment ratio.

2.1.2 Define differentiation.

2.1.3 Derive the differential co-efficient (dy/dx).

2.1.4 Derive differentiation of a functions fronnsfi principle method %, Sinx, Cosx
and Tanx with respect to ‘x'.

2.1.5 State derivative of eand log x.

2.2.1 State rules of differentiation: DerivativdsSam, Product and quotient of
function.

2.2.2 Solve problems on rules of differentiation.

2.2.3 Obtain the derivatives of function of a fuaot(Chain Rule), Inverse T-
functions, Implicit functions & Parametric functi®n

2.2.4 Solve problems on above types.

2.2.5 Carry out logarithmic Differentiation

2.2.6 Solve problem of the typ&a, x "% x ¥ etc.,

2.3.1 Obtain the second derivative of a function.

2.3.2 Solve problems on Successive differentiation.

UNIT -3: APPLICATIONS OF DIFFERENTIATION. 6Hr.

GENERAL OBJECTIVES.

3.1 To understand dy/dx as slope of a tangent.

3.2 To illustrate dy / dx as a rate measure.

3.3To understand maxima and minima of a function.

SPECIFIC OBJECTIVES.

3.1.1 Explain geometrical meaning dy / dx as aeslip tangent.

3.1.2 Find equation of tangent and normal to aeyrs f(x) at a given point.

3.1.3 Solve problems on tangent and normals.

3.2.1 Explain derivative as a rate measure.

3.2.2 Obtain velocity and acceleration for a mgvsody whose equation of motion
is given.

3.2.3 Solve problems on rate measure includingatian of area, volume etc.,

3.3.1 Define increasing and decreasing function.

3.3.2 State the condition for maxima and minima &inction, no proof.

3.3.3 Find maximum and minimum values of a function

UNIT — 4: INTEGRAL CALCULUS. 14 Hr.

GENERAL OBJECTIVES.

4.1 To know integration as converse process of déffentiation.

4.2 To understand indefinite integral.

SPECIFIC OBJECTIVES.

4.1.1 Define integration as anti derivative.

4.1.2 List of standard integrals.

Applied Mathematics — Il Page 4 of 8



4.1.3 State rules of Integration.

4.1.4 Solve the problems on rules of integration.
4.2.1 Explain integration by substitution method.
4.2.2 Solve problems on substituti

L n method.
X  _ 4 X X
4.2.3 Derive 1',[ % + a2 —gtan [g(j“: 2]\/7 =sin” [ j+c .

42.4 erte

=sinh” +c
J.\/a +X | ( j

_ a+Xx _ X
5_[a 1 g(a_xj+c ifa)x ) 0. 6]\/7 cosh( )+c

= lsec‘l(zj +c  (3to7 noproof)
a

7_[ dx

xWx*—-a*> a
4.2.4 Solve problems on above results.
4.2.5 Write

dx 1 X—a .
4, =—1lo +c if x)a)O.
sz—az 2a g(x+a) )a)

2RIV S S B

J.aX +bx+c J‘\/ax +bx+c Iax +bx+c Vax? +bx+c

4.2.5 Solve problems on above results.

4.2.6 Explain the rule integration by parts.

4.2.7 Solve problems of the type x sinkCos x, (ax + b)’e x sirfx, log x, & sinx,
x log x etc.,

4.2.8 Solve problems of the tyq'eX (f(x) + fl(x))dx

UNIT — 5: DEFINITE INTEGRALS. 4 Hr.

GENERAL OBJECTIVES.

5.1 To understand the concept of definite integrab eliminate constant of

integration.

SPECIFIC OBJECTIVES.

5.1.1 State,] °f(x) dx as a definite integral.

5.1.2 State theorems on definite integrals.

5.1.3 Solve the problems of the same type as igfinite integral using limits of
integration.

5 1
dx, |2———dx
IO 1++/tanx

UNIT — 6: APPLICATIONS OF DEFINITE INTEGRALS. 2Hr .

GENERAL OBJECTIVES.

6.1 To understand definite integral as a tool to fid area under the curve, volume
of solid of revolution and r m s value of a functia.

SPECIFIC OBJECTIVES.

6.1.1 Explain definite integral as a limit of sugtagement).

6.1.2 Write the formulae for finding area, volunmela m s value of a function.

6.1.3 Solve problems on above applications.

UNIT — 7: DIFFERENTIAL EQUATIONS. 12 Hr.

GENERAL OBJECTIVES.

7.1 To understand the concept of differential equabn.

7.2 To solve differential equation for unknown funt¢ions.

SPECIFIC OBJECTIVES.

7.1.1 Define differential equation with examples.

7.1.2 Define Order and Degree of D E with examples.

7.1.3 Formation of D E by eliminating arbitrary stemts.

7.2.1 Obtain the solution of D E by variable sepbaanethod.
Applied Mathematics — Il Page 5 of 8

5.1.4 Solve definite integrals of the ty@oélﬂ
anx



7.2.2 Solve problems on variable separable method.
7.2.3 Obtain the solution of D E by Reducible toiafale separable method — Solve
problems.

7.2.4 Obtain the solution of linear D E of theety(glﬁY + Py =Q --solve problems.
X

7.2.5 Obtain the solution of D E by Reducible teehlr form (Bernoulli’'s form) —solve
problems.

7.2.6 Obtain the solution of D E by Homogeneouafersolve problems.

7.2.7 Obtain the solution of D E by Reducible tonogeneous form — solve problems

7.2.8 Obtain the solution of Exact D E --- solvelgems.

2
7.2.9 Obtain the solution of D E of the tyaedd—g + b% +cy =0, -- Solve simple
X X
problems only.
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BOARD OF TECHNICAL EXAMINATION — KARANATAKA
MODEL QUESTION PAPER
Code:
APPLED MATHEMATICS -Il ( FOR ALL COURSES)
Time: 3 Hrs
Maximum marks:100

NOTE: i) Answer any 10 questions igection A, 7 questions in section B
5 questions ircien C, & 4 questions in D

i) Each question a&s 2 marks in section A
iii) Each question caes 5 marks in remaining section

SECTION—-A

2
1. Evaluatelim >
x-0 tar? 4x

°-8

2.Evaluatéim )i—

x-2 X" =16

w

. Findﬂ if y =1 —cos4x
dx

IS

Find Y if X>+y =g
dx

Findﬂ if x=asi®andy=acds

5. o

6. Find the slope of a tangent to the curve y+6x — 7 at point ( 1, —2)
7. If s = 4f — 4t + 6 then find velocity when t = 2second

8. Evaluatq' e* tane” dx

9. Evaluatej‘sin2 X dx

10 Evaluatej cosec (I- 4 §x

—dx
Jx
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12.

13.

14.

15.

i

2
Evaluatq'sinxdx
0

T

2
Evaluatej tan? xdx
0

Evaluaté ﬂdx

cos X

Show tha%]i =d log,a
X

SECTION — B
sin@

. Prove geometricalljé'rrrg) 2

. Evaluatdim 3sin - X (ﬂ +1j: e

x-0 4x—tanx \ dx

3. Find the derivative of tanx w.r.to x form thest principle

4. If y = & ( sinx — cosx ), find dy/dx.

© 00 N O

2+ 3sinhx

Afy= ——— | find dy/dx

3+ 2coshx

. If xcoy + ysin(x/y) = k find dy/dx.

.Find dy/dx if x =a(cds+6)andy =a (1 - st)
. If y = sinx®* find dy/dx.

. Find the equations of tangent and normal tactitee ¥ = 9x at (1, - 3)

10. Find the maximum and minimum value of the fuct2xX - 12 ¥ + 18x + 5.

1.

2.

3.

4.

5.

SECTION-C

Evaluatq' sin® xdx

dx

Evaluate J' —
X° —6x+13
Evaluatej X2 sinxdx

2X+3

—dx
V8- 2x—x?

Evaluate

2
Eval uatej cos xdx
0

6. Evaluatej X .logrdx
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X4

d
x> +1 X

7. Evaluatej

8. find the area bounded by the curve y = 4% — 8 and x-axis.

SECTION-D
Solve the following equations;

1.seéx tany dx + sety tanx dy= 0
2y@Q+x)dx+x(1+y)dy=0

3. (Y=3%y)dx— (=3xy)dy=0

4. (3y—-7x+7)dx+(7y—-3x+3)dy=0
5,(2x+y+1)dx+(x+2y+1)dy=0

6. ¢ (ﬂ +1j: e*
dx

-060-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0
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