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Second Semester B.E./B.Tech. Degree Examination, Nov./Dec. 2023
*""'A‘I\G’athematlcs-ll for Civil Engm‘eermg Stream

Tlme 3 hrs.

Note: 1. Answer any FIVE full questions, choo,
2. VTU Formula Hand Book is permitted.
3. M : Marks , L: Bloom’s level , C; Course outcomes.

Max. Marks: 100
ONE Sull question from each module.

M| L C
Q.1 | a. | Evaluate 07 | L3 | CO1
¢c b a
JJI(X2+y2+Z2
-c -b -a
b. | Evaluate 07 | L3 | CO1
1 Jx

\/(—m-\/(_j 06 | L2 | CO1
V(m +n)

Q2 |a. Change the order of integration anv“:exvaluate 07 | L3 | CO1

o0 00 _y

I I7dydx

¢. | Derive the relatlon B(m n)=

b. | Evaluate Ijxydx dy where R is the region bounded by the coordinate 07| L3 | CO1

axes and the line'xty=1.

c. | Write a modern mathematical program to evaluate the mtegral 06 | L3 | CO5
3 3=x  3-x-y A

J = xyzdzdydx

0.0 0

S,

Module 2 4 ¢
Q.3 | a. | Find the directional derivatives of ¢ = 4xz> = 3x’y’z at the point (2, -1, 2) | 07 | L2 | CO2
n the direction of the’ vec r 2i—3j + 6k.

b. Flnd divF and curiF Where F= V(x +y3+z — 3xyz) 07| L2 | CO2
If F= (x+y 4 (bx +2y—z)j ¥ (x+ cy+22)k  find a, b, ¢ such that | 06 | L2 | CO2
curlF= 0. ¢ ’

‘%ﬁgiz OR
0xz’ k , evaluate J. Sy~ -

Q4 |a. | rpo (332 + 6y)i — 14yzwj:d, 07 | L2 | CO2
(1,1, 1) along the curve given by x =t ,y= 2, z=t,
b. | Find the area between the parabolas y* = 4x and x” = 4y with the help of | 07 | L2 | CO2
Green’s theorem in a plane.
c. erte a modern: mathematical tool program to find the gradient of | 06 | L3 | COS
b=x’y+ 2xz 4
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Module — 3
Q.5 Form the partial differential equation by eliminating the arbitr%r?y function | 07 | L2 | CO3
from the relation z = y2 + 2f(l + log yj
X
I : Oz : 07 | L3 | CO3
Solve =sin xsiny for which 5 =-2siny. whenx =0 and z=0
if y is an odd multiple of 7/2.
With usual notations derive a one d1mens1ona,l heat equatlon 06| L2 | CO3
OR = b
Q.6 Form the partial differential equanon from the relation z = y f{x) +x ¢(y) 07| L2 | CO3
aZZ oz 07 | L3 | CO3
Solve 8—y~——z 0 given that when y 0 z=¢" and —=e""
With usual notations, derive onqﬁdxmensmnal wave equation. 06 | L2 | CO3
"~ Module - 4
Q.7 Find a real root of x° —2x—5=0 correct to three decnnal places by | 07 | L3 | CO4
Regula Falsi method. =,
Given sin 45°=0.7071, sin 50° = 0.7660, sin 55° = 0 8192 sin 60°=0.8660 | 07 | L3 | CO4
find sin 57° using an approximate 1nterpolat1on formula.
Lodx N . . 1 e 06 | L3 | CO4
Evaluate j.], = by using Simpson’s 3 4 rule taking four equal strips.
o 6 X
OR "
Q.8 Find the, real root of an equation xe —2 0. Correct to three decimal places | 07 | L3 | CO4
by the Newton — Raphson method. -
Fit an interpolating polynomial for the data f(10) = 355 f(0) =-5, f(8) = 21 07 | L3 | CO4
f1)=-1.4, f(4) =-125 usmgm«Newton s divided dlfference formula. «.
L dx By ) 06 | L3 | CO4
Evaluate jl taking seven ordinates by appiymg Simpson’s s rule
+ X ;
Module—35
Q.9 From Taylor’s series method, find y(m‘ 1) considering upto 4™ degree termif | 07 | L3 | CO4
y(x) = satisfies the equation X -
Given gy— =3x 2 , y(0) = 1 find y(0.2) by takmg h = 0.2 using fh ALl ) 65
Ldx
Runge Kutta method of 4" order
B, O
I dy 2e* -y, y(O) =2, y(0.1) = 2.010, y(O 2) = 2.040, y(0.3) = 2.090, UG, I8 | COR
find y(0.4) correct to three decimal places by Mllne s predictor and
corrector method -
OR
Q.10 Using Euler’s predictor and-corrector formula find y(1.1) correct to three | 07 | L3 | CO4
decimal places, given that' “d_y__‘_ X =— andy=1latx=1
dx x x
Using Runge — Kutta method of 4™ order, find y(0.2) for the equation | 07 | L3 | CO4
d _ |
L _Y7X 0)=1 takingh=0.2.
dx y+x
Write a moderri mathematical tool program to solve d_y:1+y_ at y(2) 06 L& | L0S

taking h‘=ﬂ0‘{/2 given that y(1) = 2, using Runge — Kutta method of 4
order.
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