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1. (a) Gfom ﬂﬁijﬂiW[a,b]EW%
@RI R =2 1
When is a function f said to be
continuous in a closed interval [q, b]?
(b) TR R @A BR T Rf7 31 : 3
Evaluate any one of the following :
X _ ,sinx
(i) lim E—i,—
x—0 xX-smnx

o e tanx-x
(ll) lim ———
x—0 X—-8smnx
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(2)

(© [ TR T G fan =i

flg = @+39Y*, x=#0

=e3 , x=0

CT4ST @ x = 0 RS T SR | 3
Show that the function f defined by
fog=@+39"*, x=0

= 3 , x=0

is continuous at x =0.

[d y=(ax+Hh™I n-SN SRFTE [y Fq TS
n<mE¥ m ne N. 1
Find the n-th derivative of y = (ax+bH™,
where n<m and m, ne N.

(e) I (If)
’ sin"! x

Jl—x2

(S @ (show that)

y:

(L-x2)yp, 0 —@n+3xy, .1 ~(0+1)%y, =0 4
2. forfAbwa Toomce SrEe O W o= 901 5

State and prove Leibnitz’s theorem.
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(3)

¥&{r/ Or

M (If)
u=tan’! *xs +y3
xX-y
(ST 21 391 (T (then prove that)
xg—;‘c‘ +yg—z =sin2u

3. (@ Wu=flxyz=, ma—fﬁﬂwn
dy

If u=f(xyz), then find g—f

)
(b) 3 (If)
. [V =4y
— 1
u =sin {J}+J§}
(SR 219 $91 (@ (then prove that)
du__ydu
ox x dy 4
(9 MM y=sin?x, (@ y, Mg F11 1

If y=sin? x, then find Yn.
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(b)

()

5. (a)

(b)

P23/239

(4)

—tan-1Y of
I f =tan lzm,m axﬁﬁlwu

—tan-1 Y fi d?i,
If f=tan x,then in E

TS @ <51 T f(x) =|x|+|x -1}, <61 R
x =1 SRfRa 3 SRFeay w2 | 3

Show that the function f defined as
follows, is continuous but not derivable
at x=1, f()=|x|+{x-1]

T (1f)
1
\}xz +y? + 22
(9@ (44 (& (then show that)
2u %u *u
+ D) =
ax2 dy? 0z

u=

y = x2(a-x) 35 Bopeopfe orefi Refy 1 1

Find the length of the subtangent to the
curve y = x2(a- x).

e @, R @ 363 crae

e

Bot-mpfE

Show that in any curve

2
subnormal _( length of normal
subtangent | length of tangent
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(5)

6. (a) R T ITT Coae Toopfet e o |

Define subtangent to any curve.

(b) x=a(®+sin6) JF y=a(l -cos6) I&T 6©
Topeopfey (e fAefa 3/ 1
Find the lengths of subtangent to
x=a(0+sin6) and y=a(l -cos6) at 6.

. e il I S P
Find the asymptotes of the following curve :
x2 -2x%y+xy? +x% - xy+2=0
Y11/ Or
a"y2 = x* 2x? -3a?) ITR YA HF ﬁ-ﬁ"‘ﬁ
23S fRefy w1 4

Find the position and nature of the double
points of the curve a*y? = x* 2x? -3a?).

. %[ R @ 96/ IW g 90

Evaluate any one of the following :
(@ y=x(x?-1)3FT oPaA Befa 7411
Trace the curve y=x(x2 -1).

(b) e A r =a(l —cos6) IR R @Al
R e)swmq’ngTr.
Show that the radius of curvature at
any point (r,6 of the cardioid
r =a(l -cos6) is given by %w/ﬁ.

1

( Turn Over)



(6)

9. flxy=03R @ {7 (x, y© |’ RY W
SR o Y 6 Tray IR oM I 5

State and prove the necessary and sufficient
condition for any point (x, y) on the curve
flx, Y =0 to be a multiple point.

o]/ Or

51 TFT FIGHIR TN y'= £ T 91
e ool TPT ey 31

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

10. (@) CIER Boremact forar o 1
State the Rolle’s theorem.

() -1, 1 T flx) =

Fedq 99 Q99
2 - x2

oo 2w I 2
Verify Rolle’s theorem for the function

Fly=—1

2 - x2
in the interval [-1, 1].
(c) TEW TG f(B)- fla) = (b-a)f'E) Afem
T TS fx) = xlx-1)(x-3), a=0, b=%

oIF £ 3 T A 30 - 4

Verify the applicability of the mean
value theorem f(b)- f(a) = (b-a)f '€}
a<€&<b if f(x)=x(x-1)(x-3), where
a=0, b=§. Also find the value of &.
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11. AT TGN Sopoimp ey IR g ) 1+4=5
State and prove Lagrange’s mean value
- theorem.
991/ Or
ARRT ooy I R sin 19 x-awwﬁa
e RegfS <=1 | 5

Using Maclaurin’s theorem, expand sin x in
an infinite series in powers of x.

12. (a) Mt (If)
Sl = f0) +xf(0) + f “(6x)

CWCGG?WWW@WJC—)IW?’G
f=0-x°%2
then find 8§ when x—1 and where

fla=@0-x°2. 3

) flix, y=x2+y3-3x-12x+20  TGH
A o SR T4 Refy 7901 4

Find the maximum and minimum
values of the function

o =x3+y -3x-12x+20
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13. (a)

(b)

14. (a)

(8)

logx¥® x-13 PIS gl +q TS

0<xs2 1

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

e R @ @R W fAefn 40 4
Evaluate any one of the following :

x 1
) limd—*_ -
U xlinn{x—l log x}

2
(i) lim (cosx)*° *
x—0 :

y—

m@m«wwmﬁ'«%ﬁwml

Write the Maclaurin’s theorem with

(b)

P23/239

Lagrange’s form of remainder.

CRART SN R I/FE IR log(L+X)F
s TMIPT-1<x<1.

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

©<T/ Or

AN R SROW o (G Sopem PR
oI 3470 )

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
(@) Define abstraction.
(b) State one difference between C and 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) WhyA can we not override static method?
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(e)

)

3. Answer any five of the following questions :

(a)

(b)

(c)

@

(e)

1y

(10)

State the difference between while loop
and do while loop.

Define default constructor and copy
constructor.

3x5=15
Explain the following operators and
their uses :

cin, cout and delete.
Explain the three access modifiers.

What is dynamic binding? Define
message passing.

State the difference between break and
continue with example.

Define file pointer. What is function
prototyping? Explain with example.
Explain the increment and decrement
operators in brief.

4. Answer any four of the following questions :

(@)

(b)

P23/239

5x4=20

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

Write a C++ program to overload a
unary operator.

( Continued )




(11)

(c) Write a C++ program to display
Fibonacci series up to 50.

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

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

5. (@ 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-1 (C)
( Finite Element Methods )

Full Marks : 80
Pass Marks : 32

Time : 3 hours

1. (a) Write True or False : 1

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. 3

(c) Consider the boundary value problem
u” +Q+x3)u+1=0

Determine the coefficients of the

approximate solution

W) =aq(- x2)+ a2x2 (- x?)

by using the least square method. 5
Or
Using Galerkin’s method, solve the
boundary value problem
Viu=-1, |x|g1, |yls1
u=0, |x|=1, lyl=1
with h=1,
2
P23/239 ( Continued )
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Paper : GE-1 (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 betwef"n
finite difference methods and finite
element methods.

(c) Consider the boundary value problem
u”+@+xHu+1=0

Determine the coefficients of the

approximate solution
W) = a1 - x2) +ayx? (L - x)
by using the least square méthod.
Or
Using Galerkin’s method,
boundary value problem

lyl<l
lyl=1

the

solve

V2u=—1,
u=0,

lxl<1,
|x|=1,

with h=1,
2

P23/239
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(d) Find the variational functional for the
boundary value problem
u” =u-4xe*

w0 -u0)=1, u')+ufl)=-

fe) State and prove the Lax-Milgram
theorem.

The application of the finite element
method to the boundary value problem
-u”"=x
u@)=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.

(b} Apply Galerkin method to the boundary
value problem

V2u+Au=0,

u=0,

2. (a)

|x|<1,
lx|=1,

lyl<1

lyl=1
to get the characteristic equation in the
form |[A-AB|=0.

3. (a) of the

Define assembly element

equations.

(b) Define two principles that were used in
one-dimensional problem to assembly of
finite element equations.

P23/239
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(c) Discuss briefly with an example about
the element assemblage in finite
element method. 3

(d) Write. do.wn the importance of sparse ‘
matrix in the process of element '
assemblage with an example. 4 |

(e) If the finite solutions at any point (x, Yy
in an element Q¢ is given by

Ut 9= X, U5V (5 3
=]

Find its derivatives. 2

4. (a) State the properties for a quadratic

triangular element. 3
(b) Give an example of triangular element
with a common node. 1

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

example. 5
(d) Write the importance of isoperimetric

element in the process of element

assemblage with an example. 3
5. (a) Write True or False : 1

. Jement modelling  involves

Finite tf:Ol concerning t%le

assumpues’ of the system and its

representatlo

L1t

pehavio Continie il
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()

(@

(e)

4. (a)
(b)

()

(d)

S. (@)
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Discuss briefly with an example about
the element assemblage in finite
element method.

‘Write down the importance of sparse

matrix in the process of element
assemblage with an example.

If the finite solutions at any point (x, 1)
in an element Q¢ is given by

n
Ul Y= 3 USYe (x, 4
J=1
Find its derivatives.

St.ate the properties for a quadratic
triangular element.

G?ve an example of triangular element
with a common node. V

Illustx:ate the process of discretization in
two-dimensiona] domain with a suitable
€xample.

Write the importance
element i the proc
assemblage with an

of isoperimetric
€ss of element
€xample.

Write True or False :

Finite element

. modelling  involves
assumptions concerning the
representation of the system and its
behavioyr,

( Continued )

(b) Write about interpolating function in
Find an

()

(@

Consider the
element shown in the figure :

(15 )

finite element method.
expression for interpolating function in
one-dimensional domain.

Calculate the interpolation function for

the quadratic triangular element shown .

in the figure :
Y 4r )
3 (10, 10)

5

>X

1 Py (15, -3)

2
Evaluate the integral of the form
I= (o P

for the triangular element where F(x) is

given function, (¢) is the element and x
represents
nates.

multidimensional coordi-

Or

quadratic triangular

n
Yér

3 A2 6)

3

-4



(16 )

Evaluate the integral of the product

)5
at the point (x, y) = (2,4).

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

(b)  Find the solution of the boundary value
problem :
R%u %y 1 +et

—+

— =T
ax? ay? 2

=0, |x[s1, [yIs1
u=0, 'x|=1, Iy|=1
by finite element method (use the three 4 :
node triangular element). ]
(¢) Use finite element method to solve the.
boundary value problem
Viu=-1, |x|<1, |y|s1
9 u=0 Ix|=1, |y|=1
ax = ’ X|= » y

with h =

1 S
2 4

* % Xk
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