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1. (a) <961 'FSR / 'Ri la, ii)|^
1

When is a function / said to be

continuous in a closed interval [a, b]?

(b) ^551^ c^PlC'ii 46R "STH : 3
Evaluate any one of the following :

e^-gsmx
(i) lim :

x->0 x-sinx

tanx-x
(11) lim :

x->o x-sinx
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(c) f

/(x) = (l+3x)^/'', x^O

=  , JC = 0

(Tf^^ CT X = 0 ^F5R i ^
Show that the function / defined by

/(x) = (l+3x)^^*, x?tO

= e® , x = 0

is continuous at x = 0.

(d) t/ = (ax + b)"^^ n-^
n ̂  771, ne JV. 1

Find the n-th derivative of y = (ax + bj"^,

where n^nfi and m, ne iV.

fej ^ (If)

2/ =
sin ^x

C?}^ CT (show that)

(1-*^)!//i+2 -(2n+3)xy„+i -(n+l)2y„ =0 4

2. ISrSNs ^ ̂ spnt rrt 1 5

State and prove Leibnitz's theorem.
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wr/ Or

^ (If)

u = tan
-1

x-y

2PRT®I "^RT CT (then prove that)

du du . -
x—+y-— = sin2w
ax dy

3. (a)

It u= f(xy^, then find —.
Sy

(b) lR (If)

u =sin"'
Vx-i/y

y*+Vi/.

cvfic« SPir®! ̂  CT (then prove that)

du _ y du
dx X dy

(c) ^ y = sin^ Xy CS(M y^ ^ I

If y- sin^ Xy then find i/^.
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4. (a) tiR / = tan"'^^,
X  oX

9f
If / = tan"^ then find —.

(b) (?tts^ (?I /(x)=ixl+lx-ll, ̂"51
X = 1 ̂  I

Show that the function / defined as
follows, is continuous but not derivable
at x = l, /(x)=lxl+lx-ll.

(c) ^ (If)
1

u =

■Jx^+y^z^
(?l (then show that)

d^u d^u . d^U
dx^ dy^ dz^ 3

5. (a) y = x^(a-x] ^ I 1
Find the length of the subtangent to the
curve y = x^(a-x).

(b) C\j ft C^PlCil C^3[^

I  I 2
Show that in any curve

/  t \2subnormal _ ( length of normal |
subtangent (^length of tangentJ
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6. (a) c**pii)V5 :5T^ -f^ |

Define subtangent to any curve.

(b) x = a(0 + sin0) y = a(l -cos0) 0^
1

Find the lengths of subtangent to
X - a(0 + sin0) and y = a(l -cos0) at 0.

7. ^ :

Find the asymptotes of the following curve :

x^ -2x^y + xy^ +x^ -xy+2 =0

"sm/ Or

a'^y^ =x^{2x^ -3a^) ^

Find the position and nature of the double

points of the curve a^y^ =x^ {2x^ -3a^).

8. ^ ^ :

Evaluate any one of the following :

(^) y = x{x^ W I

Trace the curve y = x{x^ -1).

(b) (?r r = a(l -COS0) "R

(r, 0) ̂  wfr<f 2
3

Show that the radius of curvature at
any point (r, 0) of the cardioid

2

3
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9. f{Xy i/)=0^3R1^
^5[Ri 2W®T ^

State and prove the necessary and sufficient
condition for any point (a; on the curve
^(x, =0 to be a multiple point.

Or

^  2/"=/W
"Wn^f 1^®!^ ̂  I

Find the radius of curvature at a point of the
Cartesian equation of the curve y — f (.x).

10. (a) ^
State the Rolle's theorem.

[-1, l]^5|g^FF5/(x) = —
2 "" X

I  2

Verify Rolle's theorem for the function

2-x^

in the interval [-1,1).

(c) ^ WT f(b) - /(a) = (b - d^f'g) 3^^

^  /(x) = x(x-l)(x-3), a = 0, b = i
A

Verify the applicability of the mean
value theorem f(b] - /(a) = (b - c^/'6)>
a <^ < b if /(x) = x(x -l)(x -3), where

1
a = 0, b = —. Also find the value of

2
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11. ^ 2RT®f ̂  I 1+4=5

State and prove Lagrange's mean value
theorem.

"srmr/ Or

^ sinx^ x-^ ^51%
Ca%o fi"~>f(vo I 5
Using Maclaurin's theorem, expand sinx in
an infinite series in powers of x.

12. (a) ^(If)

m=m+xf'(o]+^f"{0x)
cs^ 0^ "sfi^ c<jF^?ji X—>1

then find 0 when x-4l and where

ft') fix, i/l = x^+y^-3x-12x+20 'pspR
■^C-^TlOO ^Sfl^ "5[R I 4
Find the maximum and minimum
values of the function

=  +y^ -3x-12x + 20
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13. (a) logx^ x-1^ ^
0<xS2.

Expand logx in powers of x-1 where
0 <x^2.

(b) ^ ^ :
Evalu'ate any one of the following ;

(i) '^,{"^"7^1
X->1[X-1 logXj

(ii) lim (cosx)^°^^*
x-^o

14. (a) ^ I
Write the Maclaurin's theorem with

Lagrange's form of remainder.

(b) ^51% (23^ log(l + x)^

Expand log(l + x) using Maclaurin's
infinite series where -1 < x < 1.

"Sfmf/Or

State and prove Taylor's theorem with
Lagrange's form of remainder.
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Paper : GE>-1 (B)

( Object-Oriented Programming in C++ )

Full Marks: 60

Pass Marks: 24

Time: 3 hours

1. Answer the following questions : 1x5=5

(a) Define abstraction.

(b) State one difference between C and C++.

(c) Write one characteristic of object-
oriented programming language.

(d) What is the use of <iostream.h>?

(e) How are objects created from a class?

2. Answer any five of the following questions :

2x5=10

(a) When do you declare a method or class
abstract?

(b) Briefly explain the structure of C++
program.

(c) How does inheritance help us to create
new classes?

(d) Why can we not override static method?
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(e) State the difference between while loop
and do while loop.

(f) Define default constructor and copy
constructor.

3. Answer any five of the following questions :
3x5=15

(a) Explain the following operators and
their uses :

cin, cout and delete.

(b) Explain the three access modifiers.
(c) What is dynamic binding? Define

message passing.

(d) State the difference between break and
continue with example.

(e) Defme file pointer. What is function
prototyping? Explain with example.

(fi Explain the increment and decrement
operators in brief.

4. Answer any four of the following questions :
5x4=20

(a) Write a C++ program to store informa
tion of a book in a structure.

(b) Write a C++ progrsun to overload a
unary operator.
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(c) Write a C++ program to display
Fibonacci series up to 50.

(d) Write a C++ program to implement
friend function.

(e) Write a C++ program to count the
number of objects created.

5. (a) Explain the different types of
inheritance with examples and
diagrams. 10

Or

(b) Explain inline and virtual functions with

suitable example.
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Paper : GE^l (C)

( Finite Element Methods )

Full Marks: 80

Pass Marks: 32

Time: 3 hours

1. (a) Write True or False : ^
The finite-element method is a piecewise
application of a variational method.

(b) Write down the differences between
finite difference methods and finite ^
element methods.

(c) Consider the boundary value problem
u" + (l + x2)u + l=0

Determine the coefficients of

approximate solution

W(x) = ai(l - x^) + (1 -

by using the least square method. ^
Or

Using Galerkin's method, solve the
boundary value problem

V2u = -1, lxl<l, \y\^l
u=0 , 1x1=1, li/l=l

with h = -.
2

P23/239 ( CorttirUL^^ f
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Paper : GE—1 (C)

(Finite Element Methods )

Full Marks: 80

Pass Marks: 32

Time; 3 hours

1
1. (a) Write True or False :

The finite-element method is a piecewise
application of a variational method.

(b) Write down the differences between
finite difference methods and finite ^
element methods.

(c) Consider the boundary value problem

u"+(l + x^)u + l=0

Determine the coefficients of

approximate solution

W(x) = ai(l -x^) + a2X^ (1 -
c

by using the least square method.

Or

Using Galerkin's method, solve the
boundary value problem

v2u = -l, 1x1^1,
u=0. 1x1=1, lj/l=l

with h = i
2

(  13 )

(d) Find the variational functional for the

boundary value problem

u" = u-4xe'^

u'(0) - u(0) = 1, u'(l) +1/(1) = -e 5

fej State and prove the Lax-Milgram
theorem. 6

2. faj The application of the finite element

method to the boundary value problem

-I/" = X

i/(0) = u(l)=0

leads to the system of equations Au = b.

Determine the matrix A and the column

vector b for four elements of equal

lengths. 6

(b) Apply Galerkin method to the boundary

value problem

V^u + A,u = 0, |x|^l, |i/|<l
i/=0, |x|=l, |i/|=l

to get the characteristic equation in the
form |A-A,B|=0. 6

3. (a) Define assembly of the element
equations. 1

(b) Define two principles that were used in
one-dimensional problem to assembly of
finite element equations. ^
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(c) Discuss briefly with an example about
the element assemblage in finite
element method.

(d) Write down the Importance of sparse
matrix in the process of element
assemblage with an example.

(e) If the finite solutions at any point {x,
in an element £2® is given by

J=1

Find its derivatives.

4. (a) State the properties for a quadratic
triangular element.

(b) Give an example of triangular element
with a common node.

(c) Illustrate the process of discretization in
two-dimensional domain with a suitable

example.

(d) Write the importance of isoperimetric
element in the process of element
assemblage with an example.

e  la) Write True or False :
Finite element modelling involves

■  .'nn.! concernmg th®f the system and its
tepresentatto"
hehavio^""' ^Continuled)
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(c) Discuss briefly with an example about
the element assemblage in finite
element method. 3

(d) Write down the importance of sparse
matrix in the process of element
assemblage with an example. 4

(s) If the finite solutions at any point (x, ̂
in an element is given by

B) = X (X. j/)
J = 1

Find its derivatives. 2

() ̂ ^te the properties for a quadratic
triangular element. 3

(b) Give an example of triangular element
with a common node. 1

(C) JUustote the process of discretization in
^^mensional domain with a suitable ^

isoperimetric

assemblage with a^'°e^p,:' 3
S. (a) Write True or False : 1

^^tte dement mn.4 n-
assumptions involves
representation of the
behaviour system and its

P23/239
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(b) Write about interpolating function in
finite element method. Find an
expression for interpolating function in
one-dimensional domain. 3

(c)

( Continued )
F23/239

Calculate the interpolation function for
the quadratic triangular element shown
in the figure : 4

Y

3 (10,10)

(d)

4  (15,-3)
2

Evaluate the integral of the form

for the triangular element where F(x) is
given function, (e) is the element and x
represents multidimensional coordi
nates.

Or

Consider the quadratic triangular
element shown in the figure :

FA
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Evaluate the integral of the product

at the point (a; i^ = (2,4).

6. (a) What are the different types of partial
differential equations? Write their field
in applications.

(b) Find the solution of the boundary value
problem

3^u , 9^^ l + e"

u=0, |x|=l, |3/l=l
by finite element method (use the three
node triangular element).

Use finite element method to solve the.
boundary value problem

^ + " = 0, |JC|=1, |J,|=1

with h = 1
2*

(c)

★ ★ ★
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