BMATE101

irst Semester B.E./B.Tech. Degree Examlnatlon, Jan./Feb. 2023
Mathematlcs - | for Electrical and Electronics
e Engineering Stream
’I‘im'e“'{g hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. L TU Formula Hand Book is permitted.

3. M : Marks , L: Bloom’s level , C: Course outcomes. \
\FA“ S 7 Module - 1 R M L C
Q.1 | a. | If ¢ is the angle between the radius vector and tangent to the polar curve | 6 | L2 | CO1
{ r=1t(0) , prove that tan ¢ = r@
‘ dr
r b, | Find the angle between the curves r = Sin 0 + Cos 6 and r = 2Sin 0. 7 (L2 | CO1
Lo
| | ¢. | Find the radius of curvature of the curve X’ +y’ = 3axy at 3a iy
2 PR 7 | L2 | CO1
\
I ! OR ‘
Q.2 | a. | Prove that the polar curves r = a(l +Cos 0) and r = b(l Cos 0) intersect | 6 | L2 | CO1
orthogonally. . ,
b. | Find the radius of curvature of the curve y =4 Sin x— Sin 2x at X = — 7 112 | cot
o ’ ¢. | Using Modern mathematical tool, write a program / code to plot the curve
1 r=2|Cos 26| ; 7 | L3 | CO5
o Module - 2
Q3 | a - Expand {(x) = Cos x + Sin X in-a Maclaurin series upto the term involving | 6 | L2 | CO2
L %
3 Ib.|1fU= log (tan X + tan y + tan z) , show that
. T R— Oug, i ou
Sin 2x %)—(—+Sm 2yg+8m 22—8—;=2. 7 12 | coz
2 _ _ o(u,v,w)
=x’+y +z2, v=xy+yz+ =x+y+ sl ikl
e. | fu=x"+y+2*, v=xy+yz+zxyw=x+y+z find Aey2) 7 12 | coz
- OR
] i
Q4 a, | Evaluatc lim (a Ll :C ¥ )X. 6 | L1|CO2
‘ |V = (\y y—2,Z2—X), show that ¥+ & ¥ =, L R
\‘ '1 ox Oy oz
l
¢. | Using modern mathematics tool, write a program / code to show that
U + Uy, =0.GivenUs = ¢* (x Cos y — y Sin y). 7 | L3 | CO2
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Module —3
Solve(Sx T3y - 2xy) dx + 2xy - 3XY — 5y dy=0.

Fmd the Orthogonal trajectory of the family of confocal 'eflhpses

= 1, where A is a parameter.

Solvexyp — X +y)ptxy=0.

OR

Q.6 | a. | Solve é-}i-Fy tan X =y’ S€C X.

Find the current i at any time t if initially there is no current in the circuit
governed by the dlfferentlate equatlon L(jtj+ Rl 200 Sin 300t, when
L= 005 andR—lO() ;

Fmd the general solutlon of the equation (pXx — y) (py + x) = a’p by reducing
mto Clairaut’s form, taking the substitution X =x", Y =

Module — 4 'ﬁ,;' - "’l
;o Vx
Q.7 |a. Evaluatej j xy dy dx , by changing the order of integration.
0

X

| e - ______,___________,___.P_‘—————r——‘__» oS, AR
b. 2valudte f f Jw (x+y+z)dydxdz .

X—Z

Il Prove that B(m, n) = Il:irmn)a-(ni

. \/—1:12
Q.8 Evaluate j j (x> +y*)dxdy by changing to polar coordinates.
USlng double 1ntegrat10n, find the area bounded by the parabolas
and x* = 4ay. ‘
c. | Show that j 4/Sin 6 dB x j — = 7 by using Beta and Gamma
0 Sin ©
functions.
| " Module -5
Q.9 | a. | Find the rank of the matrix
g2 1L 3 3
4 2 1 3
8 4 A 13|
g8 4 =% -1
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b. | Solve the system of linear equations by Gauss — Jordan metho«d.-"'

x+y+z=11
3x-y+2z=12
Ix+ y—z=3.

7 |12 | CO5

' Determine the largest eigen value and the corresponding eigen vector of the
[ matrix.
2 -1 0
" A=|-1 2 -1/ by using Power method with initial eigen vector
0 -1 2
S X,=[100 1'. Carry out six iterations.

7 | L2 COJ

For what values of & and p the System of equations
%+ y+z=%9, x+2y+32-» 10 and x + 2y + Az = p may have
1) Umque solution - ii) Infinite number of solution iii) No solution.

l

%o.w by using Gauss elimination method the equations
3x+y-2=3; 2x=8y+tz=-5; X- 2y*9z=8.

6 | L2|CO

¢. | Using modern mathematical tool, write a program / code to find the 1argest

eigen value of

113
; A=|1 5 1|bypower method.
\ 3011 :

L3 CO%

o d ok K
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