USN BMATE201

Second Semester B.E./B.Tech. Degree Exami_l:i}fa:tibn, June/July 2023
Mathematics - Il for EEE Stream

Time: 3 hrs. | Max. Marks: 100

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

o
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Module l M| L C
Q.1 | a. | Find the angle between the d]I‘CthOIl to the normals to the surface xyz=1|7 | L1 | CO1

7 | L2 | CO1

¢. | Find the divergence and curl of the vector | 6 | L1 | CO1
V (xyz)1 +(3x? y)_]+ (xz - ¥ z)k at the pomt 2,-1,1)

OR
Q.2 | a. | Using Green’s theorem evaluate _[(y_.—sin x )dx + cosxdy where C is the | 7 | L3 Cco1

c

plane triangle enclosed by the 1ine'”s':5.f =0,x= g and yzz > 3
; .

5 L3 1
b. | Use stoke’s theorem for. vector F x*+y )1— 2xy j taken around the 7 e

rectangle bounded by x =0, x =a,y = 0,y= b

c. Usmg modern mathematlcal tools, write the code to find the gradlent of| 6 | L3 | CO5
0 =x’y+2xz -4 ;

' Module 2 S
Q.3 | a. | Define a subspace. Show that. the intersection of any two subspaces of a | 7 | L2 | CO2
vector space Visalsoa subs : ce of V. o
b. | Show that the set B = {Ql*.:i -0) (1,0, 1) (0, lwl)} is a basis of the vector | 7 | L3 | CO2
space V3(R). e 4 -
¢. {Prove that T:R? - R:” be defined by T(a b) = (atb, a-b, b) is a linear | 6 | L3 | CO2
transform. i
OR
Q.4 | a. | Show that the set S = {(1,0, 1) (1, 1, 0) (=1,0,-1) } is linearly dependent in | 7 | L3 | CO2
Vi(R).

b. | Let T:R’ - R’ defined by T(x y, z) = (x+y, X-Y, 2x+z) Find the rank and | 7 | L2 | CO2
nullity of T and verify rank of T + nullity of T = dim(R%).

¢. | Using the modern.mathematical tool, write the code to find the dimension | 6 | L3 | COS

of subspace spann_ed by the vectors (1,2, 3) (2, 3, 1) and (3, 1, 2)
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Module — 3
Q.5 Find the Laplace transform of, 71 L1|CO3
(i) e *'(2cos 6t — 3sin 5t)
(ii) cos 2t —cos 3t
t il -
Find the Laplace transform of a square wavc:_ﬁmg_t'i‘iina 7 | L2 | CO3
0-fF, 772
~E L 218 T
E
Show that L{f(t)}—gt anh| ~—
sin t
Express f(t)=1sin 2t 6 |L3|CO3
find L}
z ! OR
Q.6 Find L'| — .
s+ 1)(s+2)(s+3) 7 | L1 | CO3
Find L™ usmg cgmvolutlon theorem. - 7 | L3 | CO3
(s +a )2
Solve by Laplace.-v- transform 6 | L3 | CO3
YO = y(©=0 =
Q.7 7 | L1 | CO4
7 | L3 | CO4
6 | L3 | CO4
fx) | 3 | 9] 30 | 132 | 156
Q.8 Find the real root of the ﬁ@xﬁtion, xtanx+1=0 which is neartox=n by | 7 | L2 | CO4
using Newton-Raphson method.
&
Using Newton’s d_i_yldgd difference formulae and find f{(4) given the data : 7 | L3 | CO4
X 012|346
fix)|-4]2 1“’21-= 158
LX ke . 6 | L5 | CO4
Evaluate I : ™ dx by using Simpson’s [3) rule by taking seven ordinates.
=
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Module -5
dy _ . S ; ;
Q.9 Solve e =¢* -y, y(0) = 2 by using Taylor’s method 7 | L3 | cos
and find the value of y(1.1). , ®
Using the Runge-Kutta method of order 4 ﬁnd y at x = 0.1 given that | 7 | L3 | CO4
%——k +2y,y(0)=0and h=0.1 -
Apply Milne’s predictor corrector n?tle'gh@d find y(0.4) from g = 2c 'y 6 | L2 | cos
X 0 0.1
y 24 | 2473
Q.10 Solve by using modlﬁecl:E:iiler s method — oy = 3x + 5 }’(0) =latx=02. |7 |L3|CO4
X
Usmg the Runge*Kutta method of 4" order find y(0.2) given that| 7 | L3 | CO4
z*% -
L “Hﬁm@h 0.2. .
dx y+xs=? p
Using modefh mathematical tooh% the code to ﬁnd he solution of | 6 | L2 | CO5
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