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SR Se 'ﬁd Semﬂster B.E IB Tech Degree Examination, June/July 2025
;f“:_:‘,:'.l PR CULT -t Mathematics-Il for ME Stream
- Time: 3 -'; Max. Marks: 100
Q;"“ 'h# I. Answer any FIVE full questions, choosing ONE full guestion from each module.
"’-:.k:-l'_-;:;'-- - g0 2 M : Marks , L: Bloom's level , C: Course outcomes.
\"‘1‘4-_ é:’.r‘f;; 3. VTU Formula Hand Book is permitted
1 Module - | m[ L] C
Q.1 | a.  Evaluate r J‘“(fﬁhyz)dydx : 7|13 col
oo
15 e ' 7 | L3 | cot |
b. Evaluate j j j(H y + z)dydxdz . |
=1 n-g
.| Show that p(m, n) = - L™ Rl R
I'im+n)
- __OrR B ]
Q.2 | a. | Evaluate by changing into polar coordinates. 7 L3 COl |
| rrﬂ o dxdy |
g o
. , 7 | L2 | COI
b.  Find the area of ellipse —-—+;r—?- I, by double integration.
- a
c. Write a modern mathematical tool program to find the volume of the | 6 | L3 | COS |
tetrahedron bounded by the planes x =0, v= 0 and - +§+E =]. _
d c :
: i |
; —_— _ M“{Iu}";__z ~ : N
Q.3 |a. Find the angle between the surfaces x° + vV +z22 =9andz=x" + y'=3a| 7 L2 CO2|
! (:"]':I _IJ 2_}- !
| b. | Define a irrotational vector. Find the constants a, b and ¢ such that the | 7 | L2 CO2
_vector F=(x +y+az)i+(bx +2y—2)j+(x+ ¢y +2z)k is irrotational.
c. If F:?{xj +y¥+z —3xyz)find divE and curl F 6 | L2 | CO2 |
. o OR : |
; Q4 18 Find the workdone by a force F= (2y—x")i+6vz - 8xz'k from the point | 7 | L2 | CO2
(0,0, 0) to the pomt (1, 1, 1) along the straight linc joining these points.
el 7| L3 | cor

' b. Using Green's theorem, evaluate J{xy+j,r:}dx+x1d}?, where C is the

closed curve of the region bounded by y=xand v = x .
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| "c. | Write the modern mathematical tool program to find the divergence of the 6 | L3 CO5
vector field F =xyz i+ vizx j+ 2°xyk. |
_ Module — 3 J B
' Q.5 |a. From the PDE by eliminating the arbitrary function from 7 | 1.2 | CO3
filx +vy+z, x>+ vy )= 0.
- T - T ey - 7 L3 | Cco3
b. Solve {E -a’z given that when x =0, z=0 and % 4 Sin v
ox° %
c. | Derive one dimensional heat equation.in the standard form as 6 | L2 | CO3
u_ C?. ‘%lﬂ
&t éx’
__ OR ]
Q.6 ' a. Form the PDE by eliminating the arbitrary constants ‘a’ and ‘b° from | 7 | L2 | CO3
- (x—a)y +(y- by’ + 2z =c"
32 - ' | 7 L3 co3
b. Solve o = Sinx Siny for which $=—-2 Siny.whenx=0and z=0,i[ 'y’
ay |
1s an odd multiple of n/2.
c. Solve: }['i-t*}-'-% = 7z, using Lagrange’s multipliers. 6| L3)CO3
X iy
- | ~ Module-4 | : _
Q.7 | a. Find the real root of the equation xe® - 2 = 0 correct to three decimal places | 7 | L3 | CO4
using the Newton — Rephson method.
b. Using Newton’s forward 11'ItErP{}idT.1DI'1 fﬂ-ﬂ'l’lllld find yat x =5 7 | L3 | CO4
'x[4!6.8}10] '
IF_lié;_J'ﬁl
| - 16 L3|CO4
¢. [Evaluate J —dx by laking 7 ordinates using the Trapeczoidal rule.
| _ ~__OR __ | |
Q.8 |a. Compute the real root of the equation x logl,—1.2=0 lies between 2 and 3 |7 L2 | CO4 |
by the Regula Falsi method. Carry out four approximations.
I - = —_— - 1
b. Using Newton's divided difference formula, evaluate fl4) from the| 7 | L2 | CO4
following table : o
X 0121316
| fix)| -4|2]14 ] 158
i L . . o B
¢. Compute the value of v when x = 3. Using Lagrange’s interpolation | 6 | L3 | CO4
formula given
x[ -2 1'1 2
| vyl =7/ 2 |01l
| ) || |
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Module - 5

Q9 | a. |

:ﬂppi}' the Runge-— Kutta method of fourth ordar to find an approximate | 7

|

Use Taylor’s series method to find y at X = (.1 considering the terms upto | 7

the third degree given that ;1_}'= x* +y'and v(0) = 1.
X

value of' v at x = 0.2, given that j__‘r = 35+§ with (0} =1, andh=02
X

—_—

L3

L CO4 |

L3 | CO4

Giiven that dy =x - y”and the data y(0) = 0, ¥(0.2) = 0.02, w(0.4) = 0.0795,

dx
v(0.6)=0.1762. Compule v at x = (.8 by applying Milne's method,

OR

Q.10

: stagf:

L3

CO4 |

Using the modified Euler’s method, find v(0.1) ziven that g—y-:f +yand |
X |
y(0) = | take step size h = 0.05 and perform two approximations in eauh

o | Lusmg the Runge-Kutta method of fourth order, find w;[l 2) given Lhdl T

0)=1,taking h=02, ;
dx j,.-'+:-::ﬂ::|I = '

L3

CO4

CO4

Usﬁg‘n‘mdﬂm mathematical tools write a program to find }f when x = 2 6
given that 33:1 b w1} =2, taking h = 0.2 by Runge — Kutta method of |
X X

4" arder.

- = ——

L
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