USN

Second Semester B.E.

ir
Mathematlcs —-\II Tor EEE stream

BMATE201

T,e(}r"Degree Exammatlon, June/July 2025

Time: 3 hrs. 7 « Max. Marks: 100
Note: 1. Answer any FIVE full q;l\c’s 1S, C mosmg ONE Sull question ﬁom each module.
2. VTU Formula Hand Book is permltted ,
3. M : Marks , L: Bloom’s level , C: :Course outcomes.
Modu]e 1 L| C
Q.1 | a. | Find the angle between the sulface xy’z=3x+z’ and 3x2//y2 +2z=1 at L3 | CO1
the point (1, -2, 1) \ 3 ’ )
‘ \ S )
b. | Evaluate curl(curlF) and\élv(curlF) if F x’yi /y ZJ+Z xk L (el
LN 4 2 | CO2
c. | Show that the ve<cto r P2 le * yJZ is both solen01da1 ‘and irrotational. L
g X"ty i
) A
(\ - 5 /~( \}
Q.2 |a. |Find the total work done by the f01ce F—3xyi—yj+22xk in moving a L3 | CO1
partlcle aréund the circle x* +y%& 4 Y
& ;‘ ‘1;75.«3
b. | Using Green’s theorem evaluate §(XY+Y )dX+X dy over the regio L2 | CO3
/\ % (R /,\\x
bounded by the curves%f\x’and y=x \\ & N/
Y4 e P
c. | Using modern mathematical tools, write. the code to find gradient of L2 | CO5
¢ = xy+2xzv/4>_\_ A ((\) //M\ﬁ
S Ny 2 4
Module — 2 ’
Q3 |a. Defme/a Subspace Show that any “plane passmg through the origin is a L1 | CO1
subspace of R. A A /<
b. | Let V‘be the vector space of all real valued contlnuous functions over R. L2 | CO2
A Show that the set W of sclutlons of dlffer/entlal equations
VN d?y o dy
D S5 ——-T— +2y blsasubspaceof\/
' dX dx ( \
_o /\ d “‘i‘\:,w
¢. | Define a Irmer Product space. Consider f(t)=3t-5 and g(t)= t2, the inner L2 | CO2
Syt R
product (f.g) = | f(t)g(t)dt. Find (f -g)
0 AL
A 5
OR
Q.4 | a. | Express the vector (3% 5, 2) as a linear combination of the vectors (1, 1, 0), 1.2 | CO3

2,3,0), (o 0, l)ofV(R)

/
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State Rank-Nullity theorem. Verify the Rank-Nullity theorem for the | 7 | L2 | CO2
T:R*— R’ defined by T(x, y, 2) = (x+2y-z, y+z, x+y-2z) 4
Using the modern mathematical tool, write the code ‘tko\ ‘represent the
reflection transformation T : R?—R? and to find the i 1mage of vector (10, 0) | 6 L1 | CO4
when it is reflected about the y-axis. »
Module—3
.5 . . ) . -3t & © oA
Q Find the Laplace transform of, (i) e (2 cosSt —3sin St) | L3 | cos
cosatEcosbt
@i )—
E O<t<— ( ///;“ ;2'
Given f (t)={ /2 Nt where fitta) = f(t) show that | 7 | L2 | CO2
~E, a 2
—<t < a y
24 L)
\\ V¢4
Lr)=La nh[ N &
44" o
- \ &
R vy
eost, O<t<m /f; @y
y: b4 2 <¢
Express l/it)— cos2t, n<t<2m in term§ of the Heaviside unit step | 6 | L3 | CO4
LN cos3t, t>2m / ¢
functlon and hence find L[f(t)] N
o /OR /\(\ Pa
5 ’/\} ’/.--\.\\\:\; ¢ /Z' ‘\\‘/,
Q.6 Find L'| 52222 | AR, A7 17| L3 | co3
s +s2—254;*‘",§,~ Y 4
Usmg the corwolut1on thorem, ﬁnd the inverse Laplace Transf01m of | 7 | L3 | CO4
(S +a )Z (\ J
Y4 R \ ’ L) 6 | L2 | CO3
Solve y +2y -y' =2y l:Q’ given y(0) = y'(0) ?0 and Y'(0)=6 by using
Laplace transform method 4
) &\ T Module 4
Q.7 /| By Newton—Raphson method, find the root of xtanx +1=0whichisnearto | 7 | L3 | CO2
X =T. A 4
Y \\. e\
Using Newton’s forward differ,en\ce formula find f(38), 7 | L3 | CO3
x | 40°] 50 | 60 | 70< 80 | 90
y | 184204 [226:[250 | 276 | 304
Use Lagran e’s/,/inter“lolation formula to find y at x = 10, given 6 | L3 | CO3
X |5 ]69 |11
y |12 [13})14 16
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OR ,
Q.38 Find a real root of the equation x’—2x-5=0 correct to. th]ee decimal | 7 | L4 | CO4
places by the method of false position in (2, 3).
Find the interpolating polynomial using Newton’s d1v1dend difference | 7 | L3 | CO4
formula for the following data, ~
x |2 |4 |5 6 8 10
y [ 10[96]196|350 | 868 | 1746
th < 4 03 V4 (\1 -
Use Simpson’s % rule to obtain the applox1mate value of I(l 8>, )2dx 6 | L2 | CO2
by considering 3 equal inter vals. ,\ ;’ / y)
“Mbdule—5 N/
Q.9 Use Taylor’s series methodt “find y(0.1) cons1dermg upto fou1th degree | 7 | L3 | CO3
d
term if y(x) satisfies the eouatlon L y’ y(Q) = l
\\ Q dx G/
d ¥
Given §—3x+ > Y, y(0) = 1. Compute y(O 2) by taking h = 0.2, using 7 | 12 | co3
Runge- Kuﬁa method of fourth order. “‘*f\:?“
Apply Mllne s method to compute y(l 4), correct to four dec1mal places | 6 | L2 | CO2
glven glzx2+% and folloﬁzmg ‘the data y(l) = 2 y(l 1) = 2.2156,
X ~
y(1.2)=2.4649, y(1.3) = 2 7514 ‘
o & ER™ Ao
A2 ;)' OR o~ Y
£Ys dy, <
Q.10 Using modified Euler s method to find y’at. x'— 0.2 given d_f\/i\%)f_yz and 7 | L4 | co4
y(0)=1 by takmg step size h=0.1. &, k;_’x ‘ )
" . ( :
Usmg the Runge -Kutta method ‘of “fourth 01de1 ﬁnd y(O 1) given that| 7 | L3 | CO2
‘3e & 2y, y(0)=0 takmg h =0.1. & '
S ( [/ ¢ . ‘
Using modern mathematlcal tools, w11te the code to find the solution of | 6 | L2 | CO3
A d
sl dy =x-y* at y(O ]) glven that y(0) = l by Runge -Kutta 4™ order method.
| dx

**xxx
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