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Code No. D-2322/N/AICTE

FACULTY OF ENGINEERING
B.E. (AICTE) | - Semester(Common for All Branches ) (Main & Backlog)
Examinations, March / April 2022
Subject: Mathematics - |
Time: 3 Hours Max. Marks: 70
Note: (i) First question is compulsory and answer any four questions from
the remaining six questions. Each Question carries 14 Marks.
(il) Answer to each question must be written at one place only and in
the same order as they occur in the question paper,
(iii) Missing data, if any, may be suitably assumed.

(a) Discuss the convergence of the series ¥ '.%f
(b) Obtain the fourth degree Taylor's polynomial approximation to f(x) = e** about

x =0
(c) Show that the following function f(x, y) is continuous at the point (0,0).
2x(xT=y?)
f.y) = “xiyr & y)# (0,0}
0, (x.}’) = (ﬂ.ﬂ)

(d) Evaluate the double integral [f e**dx dy, where the region R is given by
R2y<x<2andl0<y=1,

(e) Find the directional derivative of f(x,y,z) = xy? + 4xyz + z* at the point (1,2,3)
in the direction of 3i+4j-5k.

{) fr =xi + yj+ zk and r = |r] show that div (r—'}) = Q.

*
™ 1

2. (a) Examine the convergence or divergence of the following series: ¥

(m+1)vn’

(b) Test the convergence of the'series ¥, ((;;}—nz:

3. (a) Obtain the Taylor's polynomial approximation of degree n to the function
f(x) =e* aboutthe point x = 0.

(b) Using Lagrange mean value theorem, showthat 1 + x < e* < 1 + xe* .

4. (a)if f(x,y) = tan™*(xy), find an approximate value of f(1.1,0.8) using the Taylor's
series (i) linear approximation and (ii) quadratic approximation.
(b) Find the shortest distance between the line y = 10 — 2x and the ellipse
x? z

y
‘-E-g—l.

5. (a) Evaluate the integral [ff (x?y)dx dy dz, where the boundary
Rix*+y?2<1,0<z<1,

(b) Evaluate the integral fff_(2x — y — 2)dx dy dz, where the boundary

Ri0<x<1,0sy=sx30sz<sx+y.
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6. (8) Find the work done by the force F = (x? - y¥)i + (x + y)f in moving a particle
along the dosed path C containing the curves x + y = 0,x? + y? = 16 and
y = x in the first and fourth quadrants.
(b) Let D be the region bounded by the closed cylinder x? + y? = 16,z = 0 and
z = 4. Verify the divergence theorem if v = 3x%{ + 6y’ + zk.

7. {a) Evaluate the surface integral ([ F.n dA where F = 6zi + 6/ + 3yk and Siis the
porbon of the plane 2x + 3y + 4z = 12, which is in the firsl octant.
{b) Evaluate the integral [[.(V x v). r dA by Stoke’s theorem where
v = (x? — y)i + (y* - x?) f + zk and S is the portion of the surface
x2 + y? — 2by + bx = 0,b consipnt, whose boundary lies in the x-y plane,
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Note: (i) First question
X remaining six questions.

(ii) Answer to each question
order as they _occur
(iii) Missing data, if any,

1. al‘) Determine the nature of the seres Z
n

(b) Find the radius of curvature of the curve x*

x=2+y z, then find

(c) Ifu(x.y) = g, v(x,y) = ~
12
(d) Evaluate ”mdy dx.

31

(e) If f = yzi + zxj + xyk, then find curl f
a
Hifz=u+viandu= eX+y?, U-QW—I) then find a—;-

O

(a) Determine the natur%,of the series Z

(@) State Rolle 's Theorem.

is compulsory a
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must be written at one p
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may be suitably assumed.

= 3n+5
~ Sn+4
=2y*? atP(Z,

a(u,v)
axy)

A

/

< n!3”

n =1 n"

( ] & ((n+Dx|"
(b) Determigg the nature of the series Z[gn—}]x]_
H

F(x) = x(x - 1)(x - 2) on [

(b) Find the evolute of the curve

2x+3y+4z=18_

n=|

0:-:] .

xz yz_
a_2+b2_
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(a) State Lagrange mean value theorem. Find ‘¢’ value of this theorem, if

(a) Find the maximum value of f(x,y, z) = x*y*z* subject to the condition

(b) Find the maximum and minimum values of the function

flx,y) =x*+ 2x*y — x* 4+ 3y
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.2.
| ylu
5. (a) Evaluate I I(x + y)dxdy by changing the order of Integration,
0 ?

(b) Evaluate H(x + y)zdxdy where R is the region bounded by the parallelogram
R

x+y=0x+y=23x-2y=0, 3x-2y =3.

6. Verify Green’s theorem in the plane for f (xy+ yz)dx-f- xldy WE i*he closéd curve-of -’}""
c - M

the region bounded by y = x and y = x2, '\

7. (a) Discuss the convergence of the series 1 — — + — R + .-
2! Qat L

(b) Find the envelope of the curve y = mx + Cj)
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2 = 5 ¢
/6-. Verify Green's theorem in the plane for j(zx}- — x)dx+(x* + y”)dy, where
Z o
X

encloses the region R bounded by y = x* and yi=x

2z %2 5
7. (a) Discuss the convergence of theseries 1+;+-+ 5+ (x >0) b
z ¥ zxi irection of ine
(b) Find the directional derivative of f(x,y,2) = xy + yz +2zx1n the direc
vector —2i +j + 2k at(1,2,0).
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FACULTY OF ENGINEERING

/ B.E. | - Semester (AICTE) (Main & Backlog) (New) Examination, February/ March 2024

Subject: Mathematics-|
Max. Marks: 70

' Time: 3 Hours
Note: (i) First question is compulsory and answer any four questions from the
remaining six questions. Each questions carries 14 Marks.
(i) Answer to each question must be written at one place only and in the same
order as they occur in the question paper.
(iii) Missing data, if any, may be suitably assumed.

1. a) Discuss the convergence of the series | +-.'_~.—'----.'.“3\_z,,‘;i
log2 log3 log4d Ing;._hts_ 3

b) Using Lagrange's mean value theorem show that jcosb - cos alie s,

23yt (x. V) =0

_-€) Show that the function f(x. )= ! e
Il[}_ {x,3)=0

is continucus at the point (0.0).

.d) Evaluate the integral L'Je ': dy dx __,-.,::'«s\ i
I -4 ¢ = N
2)If 4 and Bare irrotational, prove that A x Btis.solenoidal.

) £

) If u=xlogxy where x* +7 + 3xy = 1 4in du
% % Fdx

~\ oty 3 .

%, 1, z)=xy' +yz atthe point (2, -1, 1) in the direction of vector

g) Find the directional derivati\ﬁi&
E+2742k ?\x‘\ v

" 5

. T
2. a) Test for convergeRge of the series z{{:-}l‘}_;:h
Zn:

nwl

b) Test forhl}rgence of the series ZI_ 1f( n' +1) —n]

3. a) The function /f(x)=sinx is approximated by Taylor's polynomial of degree three about the point
x =0. Find ¢ such that the error satisfies | R,(x)| <0.001 for all x in the interval [0, c]
—b) Find the coordinates of the centre of curvature at any point of the parabola y* = 4ax and hence

find its evolute.
o e
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