USN & BMATE101

First Semester B.E./B. Tecﬁ beﬁ?ee Exammatlon, June/July 2025

Time: 3 hrs. S\

Mathematlcs-‘ zf~OI" EEE Stream

by < e

Max. Marks:

Note: 1. Answer any FIVE full qués/n(zlzs,\c‘lzg(i ‘mg ONE JSull question from eaclt module.

2. M : Marks , L: Bloom s levels G- Course outcomes.

100

3. VTU Formula Hand Book is pernutte(I ' i 5/
Y
Modlile 1 . ¢ M| L | C
Q.1 | a. | With usual notation prove that ¢ > / ) 6 | L2 | CO1
1 1 (dl) (N% QL)'
et VN 4
p> r? r*lde ¢ \‘./“ é
b. | Find the angle between the curves r = a(l - cos0) ¢ and 1/ "2a cosb. 7 | L2 | CO1
N, S/
c. | Find the radius of curvature of the curve J_ +J— Ja at the point where it | 7 | L2 | CO1
cuts the line y —\x 5 /f *}E,
"4\ ~(. * /\/V;'U
A OR . :
Q2 |a. Denve an exp1e551on for the 1ad1u5'of curvature for a Cartesian curve. 8 | L2 | CO1
[
Lo \ ’ 4 4 !"t' \.\3:’
b. | Find the pedal equation of the eh\r"ye“ " =a"-secnb. ,,;(\f-‘ 7 | L2 | CO1
Y 4 (\‘ \’ o'//’\j
c. Usmg modern mathematlcal tool write a progr. {mme 7code to plot 31ﬁe and 5 | L3 | CO5
cosine curve. /? ;}' P 3
‘\“ 4 (, \I /,/\J a &;
v Module £2 v TS,
Q.3 |a. | Expand 1 +sm2x by Maclaurin’s SG{IQS “upto the term contalnmg x*. 6 | L2 | CO1
v’ g N = \v}
X 7— . 2 L2 | CO1
b. | Ifu= 14 Fox 27X lthen find/the value of Xz@Jr /y@+ z @.
SRy X D X 9}/ oz
A §V/< g /,\ 2 / v
c. Fmd the maxnnum and-minimum value of the functlon L3 | CO2
A X+ 3xy® — 15%* —15y2w72x
; S T \\ OR \ 7
4 | S 0 L3 | CO2
Q a. |If u= x+3y —z v—4xyz W —2z —-Xxy then find J = M—) at
.; olx.y,2)
(1,-1,0) ¢
b. | Evaluate lim (a_%—bi)
x>0 4 \‘ p
¢. | Using modern ‘mathematical tool, write a programs/code. Show that L3 | CO5
u,, +u,, =07given u=e" [x cosy — y siny]
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Module — 3 A
Q5 Solve 91+y-tanx=y3seex. / 4 6 12 cos
dX €3
. . . . Sy xr oy 7 | L3 | CO3
Find the orthogonal trajectories of the family of ‘curves —2+m=1
&I a +
Where A is the parameter? £
@ @ s =
QIR
Solve dy dx. _X_ Yy (R 7 | L2 | CO3
dx dy y x N
OR:
Q.6 Solve (xy + ¥* + y)dx + (x> + 3xy:f +\ 23-)"dy =0. &) 6 | L2 | CO3
b A f ¢
An inductance of 2 henrie§" and resistance of 20 ohms a1e<connected in| 7 | L3 | CO3
series with an emf E Volts. If the current is zero whent= 0 find the current
at the end of 0.01 secs 1f E =100 volts. //) .
R /\7/‘ >
Find the general (and <smgular solution of the Clan aut s equation. 7 | L2 | CO3
R
y-px)(p- 2\ \r{-;;, S
4 ¢ R Module£ ? 4
N v 6 | L2 | CO4
Q.7 Evaluatefj J-(x+y+z)dydxdz _ ¢
L o X2 // v p
£ N\ A8 _m o
) m m Vi ;\ f\\}"l« 7 | L2 | CO4
Prove that f(m,n)= T ¢ ¢ \\ ; (\ ((}
4 2 o R (o7 |7 | L2 | CO4
Change the order of i 1ntegrat10n and evaluate j = i —dxdy. f
\2‘ { q )S»X +y é
4 OR ( QY / »
mm £ @/ t N4 6 | L2 | CO4
Q.8 Evaluate ILe _zi\”dxdy by changlng mto “polar comdmate{\ y/
00 / ( R &
),
Usmg double integration find the area bounded between the circle | 7 | L2 | CO4
X2 +y'~a andt]1e]1nex+(y— a/ L)
¢ 7 | L2 | CO4
. | Préve that \sin® dok /*
'[ L‘-\/sm A 4
A ) J
/ N \» Module — 5
Q.9 | a. | Find the Rank of the matrix 6 | L2 | CO4
4 0¢ 2 1
A 2 (.37 4
12 34 7
2 31 4] A%
Solve by Gauss — Jordan'method 7 | L3 | CO4
2x+y+4z=128x -3y +22=20,4x+ 11y —z=33.
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Using Rayleigh’s power method find the dominant eigen yalué¢ and the | 7 | L3 | CO4
4 1 -1 OB
€N
corresponding eigen vector of A=l 2 3 -1 |by taking)1, 0, 0)" as the
-2 1 8 e
initial eigen vector. Carry out 5 iterations. l
OR ;f/“ € € //’,’A
Q.10 Solve the following system of equations'by Gauss — Seidal method /% 7| 8 | L3 | CO4
Sx+2y+z=12 QY 4
Xx+4y+2z=15 & _ ¢
X +2y+5z=20. AN, /:/, y
Carry out 3 iterations with (1, 0,3) as initial approximation,(/ /<
/f./ § Q J \\< G
N _ ¢
Solve the following system of equations by Gauss — €limination method. 7 | L3 | CO4
X+y+z=9 '~ A 5”
2x+y-z=0 é p R
2x+5y+7z=52\/-) -
L/\ \,wi /\4‘ '\ \/ .
Using modern:mathematical tool, write/programme to test the consistency | 5 | L3 | CO5
of the equation k
> ot o
x+2y/—<z'=‘1 V. v
2x Fy+4z=2 £
3X+3y+4z=1. XL’ QY
‘\4; (/>‘ i
PN (/ ¢ £
R ¢ ¥ 5 oY,
Vo I\) Lo
(W L ¢
@) &/
C
e ¢ P
\ /5 r
p R, ¥
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/: A ’\ ,/ T ®
& ‘-\
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