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First Semester B.E./B.Tech. Degree Examinaﬁ&if,jDec.ZOZMJ an.2025

Mathematics - | for EEE Stream

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 MIL] C
Q.1 | a. | With usual notations , prove thattan'¢ =r. d%r' 6 | L2 | CO1
b. | Show that the curves r. = a(l + cos@) and r = b~ (1 cos@) mtersects | 7 | L.2 | CO1
orthogonally.
C | Fi i 3 = 3a/ 3a 7 | L3 | CO1
Find the radius of curvature for the curve x -ty'" = 3axy at ( /2 ; A)
OR |
Q.2 | a. | Find the angle of intersection between curves 7 | L2 | CO1
r" = a”'cos n and " = b"sin no.
b. | Find the pedal equation of the urve " = a" (cos m0 + sin'm). 8 | L2 | CO1
¢. | Using modern mathernatlcal tool, write a program to plot the, cur\;e 5 | L3 | CO1
r=2|cos 20|.
Module =2 ,
Q3 |a. | Expand +/1+sin2x using Maclaurin’s series expansion.. upto terms 6 | L2 | CO1
containing x°,
- y du ouwTou _ 7 | L2 | CO1
b. | Ifu f(/ / /) thenprovethatxa +y6y,+zaz_0'
c. | Show that the function f(x. y) =x +y - 3xy+ 1 is minimum at the point | 7 | L3 | CO1
(L, 1. A
« ' OR ¢
Q4 |a. _xy/ o2V Xz 7 | L2 | CO1
Ifu é & 4 and w = Y then show that
YERAL A
X,Y,Z ‘
b. | Find the extreme values of the function f(x, y) = x* +y’ - 3x — 12y + 20. 8 | L3 | CO1
c. | Using modern tool write a program to evaluate 5 | L3 | COS
xgl}o (1+ / )X
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Module —3
L2 02
Q5 Solve xgz+y=x3y6. § ¢
dx
Find the orthogonal trajectories of a family of pi}fVés 2% =1-cos0. 7 | L3 | CO2
Solve xy(pz) - (x2 +y)p +xy=0. 7 | L2 | CO2
/“OR
Q.6 Solve (X + ¥ + x)dx + xy dy 70; 6 | L2 | CO2
A series circuit with re51stance R, inductance L and electromotlve forceEis| 7 | L3 | CO2
governed by the differential equation Ld At + Ri =B “where L and R are
constants and initially'the current i is zero. Find the current at any time t.
Solve (px — y) (py *+ X) = a’p by reducing into Clairaut’s form using the | 7 | L2 | CO2
substitution‘ X = and Y =
Ve / Module'— 4
Q.7 Evaluate j j I (x +y+2z) dydxdz
-1 0 x-z
Change the order of inte«grétion and evaluate 7 | L2 | CO3
1 Wx
J. j xy dy dx.
0 x
Y 7 | L2 | CO3
Prove that B(m n) = J— \[_
Jm+n
— oR
Fo e 6 | L2 | CO3
Q38 . | Evaluate j j (x +y )dxdy by changing into polar coordinates.
00
R, 7 | L2 | CO3
Evaluate f\/' (;otG' "d0 by expressing-in terms of gamma functions.
0 . ( b,
Usmg double mtegratlon ﬁnd the area between the curves y’ = 4ax and | 7 | L3 | CO3
X’ = 4ay.
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Module — 5
Q9 |a. | Find the rank of the matrix 6 | L2 | cO4
2 -1 =3 -1
12 3 -
oo 11
0 1 1 -1 N
b. | Investigate the values of A and p suéﬁ that the system of equations 7 | L3 | CO4

x+y+z=6, x+2y+3z= lO‘a‘ﬁc’i; x*2y+iz= u may haves
i) Unique solution ii) Infinite solution  iii) No solution.

c. | Using Rayleigh’s power method find the largest eigen value and the | 7 | L3 CO4
corresponding eigen vector of the matrix

6 -2 2
-2 3 —1|bytaking[l,1, 1]T as initial eigen vector.
2 -1 3
A OR.
Q.10 | a. | Solve by.using Gauss — Jordan mgtﬁod x+y+z=9,x-2y+3z= 8 and 7 | L2 | CO4
2xX - 7= 3. NG "N
b. | Solve by using Gauss — Siedel metﬁod 4 “.| 8 | L2 | CO4

20x+y-2z=17 , 3x+20y—z=-18 and 2x 73y *.202 =25,

¢. | Using modern mathematical model, write aprqgram to test the consistency | 5 | L3 | COS
of the equations x + 2y —z=1,2x+y+ 47=2and 3x +3y+4zs 1.

* % % % %
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