USN BMATC201

Second Semester B.E./B.Tech. Degree Examination, June/July 2026
Mathematics - Il for Civil Engineering Stream

Max. Marks: 100

. Answer any FIVE full questions, choosing ONE full question from each module.
. VTU Formula Hand Book is permitted.
. M : Marks , L: Bloom’s level , C: Course outcomes.

*ﬂ\mo\/ Module~ 1 MIL] C
Q.1 Fa Evaluate - 7 | L3 | CO1

z X4z

-1 X—z :?z,

» ol 7 L3 | Co1l

b. | Evaluate J. J. xy dy dx- by changing the order of integration.
0 x v
¢. | Show that B(m,n)= Lm)-T(n) 6 |12 col
) I'(m+n)
OR
Q.2 | a. | Evaluate J' J' >(x2 +y*)dy dx by changing into polar coordinates. - |7 |L3|cCo1
0 0 - é

b. | Using double integration find the area bounded between the parabolae | 7 | L3 | CO1
v’ =4x and x*= =4y, . ,

¢. | Write a modern mathematical program to evaluate the double integral | 6 | L3 | CO5
1 x

[ [(x* +y*dydx
00 d

¢ o
L

¥ Module 2
Q.3 | a. | Find the angle bctween ‘the surfaces X’ + y’+ 22 =9 and z=x° + y-3at]| 7 [L2]CO2
the pomnt (2, -1, 2) v

b. | If F= V(xy"z-z);, find divF and curl F at the point (1, -1, 1), 7 | L2 | CO2
~ x;+y} 6 | L2 | CO2
¢. | Show that the vector field F = s is both solenoidal and irrotational.
X“+y
OR

Q.4 |a. | Find the work"j dc;ne in moving a particle in the force field| 7 | L2 | CO2
F=3x’1+(2xz - y)j + 7k along the straight line from (0, 0, 0) to (2, 1, 3).
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Use Stoke’s Theorem to evaluate Jl?-d? where F=(x’ +y2)§—2xyj and |7 | L3 | CO2
c
C is bounded by the linesx =ta,y=0,y=b.
Write a modern mathematical program to evaluate I[(xy+ y?)dx +x2dy], 6 | L3 [ COS
C
where C is the closed curve made up of the hne y = x and the parabola
y = x° by using Green’s Theorem. {
Module -3
Q.5 Form the partial differential equation by eliminating the arbitrary function | 7 | L2 | CO3
from the relation z=y* + 2f(~1~ +log y) .
£
5%z oz 7 | L3 | CO3
Solve 6_: Xy subject to the conditions Fge =log, (1 +y) when x = 1 and
X X,
z=0whenx=0.
With usual notations, derive the o_ne~'dimensional wave equation |6 | L2 | CO3
e’u o 52
atl - 6X._
OR
Q.6 Form the partial differential equatlon by ehmmatmg the arbitrary constants | 7 | L2 | CO3
from the relation (x — a)* + (y— b)* + 2= 4.
d%z . oz . 7 | L3 | CO3
Solve —- =z giventhatz=0 and —=siny whenx=0." .
8x ax . oy L
Solve X*(y" — ) p + Y (Z* ~x)q z(x yz). 6 | L3 | CO3
Module 4
Q.7 Find the real root of the equation A 7 | L3 | CO4
xlogip x = 1.2 that lies between 2 and 3 by Regula -Falsi method. Carry out
F OUR iterations. !
The area A of a circle corresponding to the diameter D is given below: 7 | L3 | CO4
D: |80 85 %y, 90 95 100
| A:]5026 | 5674 6362 | 7088 | 7854
Find the area when the diameter is 105 by using Newton’s backward
mterpolation.
6 | L3 | CO4

52 th
Evaluate I log, x dx using Simpson’s (g] rule by taking 7 ordinates.
4
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OR
Q.8 Find the real root of the equation tan x = x near x = 4.5 by Newton-Raphson | 7 | L3 | CO4
method. Correct to FOUR decimal places.
Fit a Lagrange’s interpolation polynomial which passes through the points | 7 | L3 | CO4
(-1, 0), (1, 2), (2, 9) and (3, 8) and hence estlmate the value of y when
x=22
%2 6 | L3 | CO4
Evaluate I vcosx dx using Trapezoidal rule by taking 7 ordinates.
0 . ,
Module -5 :
' 7 | L3 | CO4
Q.9 Using Taylor’s series mcthod find y(0.1) given that ?=x—y2 with
X
y(0) = 1.
Using Runge-Kutta method of fourth order, find y(0.1) given that 7 | L3 | CO4
Y _3er +2y; y(0) = 1
dx
Applying: Milne’s Predictor—Corféc_tor Method, find y(0.8) from|6 | L3 | CO4
j—y =x’ +y with y(0) =2, y(0.2) - 2.073, y(0.4) = 2.452, y(0.6) = 3.023.
"
OR
7 | L3 | CO4
Q.10 Using Modified Euler s method find y(0.2) given that (—(;— =3x+ ;
X
y(0) =1, taking h = 0 1. Perform two 1terat10ns at each step.
Using Runge-Kutta method of order 4, find y(0.1) given|7 | L3 | CO4
d
—_y:x2+Y2"Y(O):_
dx K
Write a modern m?iithemétical program -to find y(0.1) given|6 | L3 | CO5
gl =x-y,y(0)=1 byieﬂ“aylor’s series method.
X A

% % % o %
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