USN yas BMATE101

Flrst Semester B.E./B.Tech. Degree Examination, Dec.2024/Jan.2025
_~ Mathematics - | for EEE Stream

= 1.1‘»;“ v‘

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes.
3. VTU Formula Handbook is permitted.

Module - 1 M| L C
Q.1 | a. | with usual notations , prove that tan o=r. de/ . 6 | L2 CO1
p dr
b. | Show that the curves r = a(l + cos6) and r = b (1- cosB) intersects | 7 | L2 | CO1
orthogonally. :
C. | Find the radius of curvature for the curve x° + y’ = 3axy at (3% ,3%). 7 | L3 | CO1
: OR
Q.2 | a. | Find the angle of intersection between curves 7 | L2 | CO1

r"=a"cos nf and r" = b"sin nb.

m

b. | Find the pedal equation of the curve r™ = a™ (cos m6 + sin m#). 8 | L2 | CO1

c. | Using modern mathematical tool, write a program to plot the curve | 5 | L3 | CO1
r =2|cos 26|

Module —2

Q3 |a. | Expand \/1+sm2x using Maclaurin’s series expansion upto terms| 6 | L2 | CO1
contammgx

b. Ifu~ (/ / /) thenprovethat xﬂ+y8—u+zﬂ:0. Tl pen
ox "oy oz

c. | Show that the function fix.y) = X + y3 — 3xy + 1 is minimum at the point | 7 | L3 | CO1

(1,1).

OR
Q4 |a Ifu= X3/ V= yz/ and w= XZ/ then show that ‘ 7 | L2 | CO1
z X y
,[u_\;ﬁ) 4
X,Y,Z
b. | Find the extreme values of the function f(x, y) = X +y -3x— 12y + 20. 8 | L3 | CO1
¢. | Using modern tool write a program to evaluate 5 | L3 | CO5
X
lim (1+ y ) .
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Module — 3
2 | CO2
QS |a. Solvexd—y+y:x3y6. 8 | &0
dx
b. | Find the orthogonal trajectories of a family of curves 2% =1—cosH. 7 | L3 | CO2
c. | Solve xy(p”) — (x* + y)p +xy =0. 7 | L2 | CO2
OR
Q.6 |a.|Solve (x+y +x)dx + xy dy=0. 6 | L2 | CO2
b. | A series circuit with resistance R, inductance L and electromotive force Eis | 7 | L3 | CO2
governed by the differential equation Ld% ¢+ Ri=E , where L and R are
constants and initially the current i is zero. Find the current at any time t.
c. | Solve (px — y)(py + x) = a2p by reducing into Clairaut’s form using the | 7 | L2 | CO2
substitution X =x* and Y = y’.
Module — 4
+| z Xx+z 6 L2 | CO3
Q.7 | a. | Evaluate j J I (x+y+z)dydx dz
-1 0 x-z Y
b. | Change the order of integration and evaluate 7 1 L21CO3
1 Jx
I j xy dy dx.
0 x
v 7 | L2 | CO3
€. | Prove that B(m, n) = \/a\/ﬁ
vm+n
OR
® @ 5 6 | L2 | CO3
Q.8 | a. | Evaluate .[ '[ —(x“ +y? }b(dy by changing into polar coordinates.
20 ©
A 7-TL2CO3
b. | Evaluate J-\/ Cot0 d0 by expressing in terms of gamma functions.
0
¢. | Using double integration find the area between the curves y° = 4ax and | 7 | L3 | CO3
2
X" =4ay.
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Module — §

Q9

Find the rank of the matrix
2 -1 -3 -1
1 2 3 -1
1 0 1 1
0o 1 1 -1

A:

CO4

Investigate the values of A and p such that the system of equations
X+y+z=6, x+2y+3z=10and x + 2y + Az= p may have
1) Unique solution 1) Infinite solution  iii) No solution.

CO4

Using Rayleigh’s power method find the largest eigen value and the
corresponding eigen vector of the matrix

6 -2 2
-2 3 —1|bytaking[1l,1,1]" as initial eigen vector.
2 -1 3

CO4

OR

Q.10

Solve by using Gauss — Jordan method x+y+z=9 ,x -2y + 3z=_8 and .«
2xt+y—z=3.

CO4

Solve by using Gauss — Siedel method
20x+y-2z=17 , 3x +20y—-z=-18 and 2x -3y + 20z =25.

CO4

Using modern mathematical model, write a program to test the consistency
of the equations X +2y—z=1,2x+y+4z=2and 3x + 3y + 4z=1.

COs

% % % % %
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