P P SAVANI UNIVERSITY

Third Semester of B. Tech. Examination
Nov-Dec 2021
SESH2070 Mathematical Methods for Machine Learning
03.12.2021, Friday Time: 09:00 a.m. To 11:30 a.m. Maximum Marks: 60
Instructions:
1. The question paper comprises of two sections.
2. Section | and Il must be attempted in separate answer sheets.

3. Make suitable assumptions and draw neat figures wherever required.
4. Use of scientific calculator is allowed.

SECTION - I
Q-1 Answer the Following [05]
d 2
(@) Find the integrating factor of the differential equation d—y—(l]y =x° b
6N

(i) What is the general solution of (D3 —-D+ l)y =0

(iii) Find the complete integral for z = px+qy+ pzq2

(iv) Find complementary function for partial differential equation 6_§ +£ -6 2 f =0
ox° oxdy oy*
1
Y Evaluate | x|x|dx
-1
Q-2(a) Solve (2xcosy+3x2y)dx+(x3—xzsiny—y)dyzo s y(0)=1 [05]
" ' ezx
Q-2(b) solve y —4y +4y=—o using variation of parameters method. [05]
P :
OR
dy <
Q-2(a) Solve S (tanx)y =sin2x, y(0)=0 [05]
Q-2(b) Ssolve y" —2}/' +5y=25x"+12 using method of undetermined coefficients. [05]
Q-3(a) Solve (D2 —2DD'): =sinxcos2y [05]
Q-3(b) Solve using Lagrange’s method x(y—z) p+y(z-x)g = z(x-y) [05]
OR
Q-3 (a) (1)Solve p+g=pq [05]
(2) Solve p+g =sinx+siny
Q-3(b) (1) Form partial differential equation from relation f(.xr2 +3%,z —xy) =0 [05]
(2) Solve using Lagrange’s method y z pP—XxXzq=xy
Q-4 Attempt any one [05]
(i) Find Fourier series of f(x)= g=0 JOi<x <27
() Find Fourier series of f(x)=x+]d,-z<x<n
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M)
(i)

Answer the Following

T
Evaluate | |x|sinxdx
-7

Define gradient of a scalar function.
Define curl of a vector point function.

If div 7 =0 then F is called
Define an odd function with examples.

Find the unit vector normal to the surface x> + y> —z =10 at the point (1. 1 1) ;
) If £ =tan_l(zj , find div(Vf)
x
(2) If £ =2x>-3y*+42%, find curl(Vf)

OR
Determine the constants @ and A such that curl of

(2xy +3yz)?+ (xz +axz —422)3' +(3xy+ Zbyz)//; is zero.

[05]

[03]
[07]

[05]

Find the directional derivative of f(x,y,z)=xy*+ yz* at the point (L,1,1) in the direction [05]

- A A A
of the vector a=3i+4 j+2k

If F= ()c2 —y:) i+(y2 —xz)j+(z2 —xy)k then show that
(r) I, Fdris independent of path.

(2) Find its scalar potential function ¢ such that F= Ve

A

[07]

=y 4 A o BINA
IFE = (ax'y—yz) i+(xy2 —xzz)j+(2xyz— XY )k is solenoidal then find value of .  [03]

OR

Verify Green'’s theorem in plane for I[xzzix—xyafy] where C is the boundary of the region

bounded by the lines x=0, x=a,y=0, y=a

— A 5 A e
If F =x"i+x/ j thenevaluate [, F.dr from (0,0) to(1,1) along the path y = x

Attempt any one
Find half range cosine series of f(x) =X, 0<x<7

Find Fourier series of f(x) =2 —2<%eD

FFokkk

[07]

(03]

[05]
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