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g Internal Assessment Test — I1 June - 2025
Sub: Mathematics-Il for EC Stream Code: BMATE201
Date: 17-06-2025 Duration: |90 mins | Max Marks: | 50 Sem: | Il BRANCH:ECE
— Question L is compulsory and Answer any 6 from the remaining questions.
OBE
Marks ==55 RBT
Solve the differential equation by using the Laplace transform method
1 R - . [08] CO3 .3
%+ 4L 4 4y =™, y(0)=0,(0)=0
t
" ‘ s d 2
2 Apply Milnes predictor-corrector formula to compute y at 0.8, given % =x-Yy, 07| cos L3
Given y(0) =0, y(0.2) = 0.02, y(0.4) = 0.0795 , y((0.6) =0.1762
3 [Given —j-:— =1+ -XL y=2 atx=l find y at x=1.4, by using modified Eulers method 071 | co4
‘\
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Internal Assessment Test —II June - 2025
Sub: Mathematics-1l for EC Stream Code: BMATE201
Date: 17-06-2025 Duration: [90 mins | Max Marks: | 50 Sem: | II BRANCH:ECE
Question 1 is compulsory and Answer any 6 from the remaining questions.
Marks C —
Solve the differential equation by using the Laplace transform method|
1 2 = 1 [08] )3 L3
Wy = y0)=0,y(0)=0 -
) Apply Milnes predictor-corrector formula to compute y at 0.8 , given Z—i =Xx- yz, 07| cos 13
Given y(0) =0, y(0.2) = 0.02, y(0.4) = 0.0795 , ¥((0.6) = 0.1762
3 |Given —:xL =1+ <, y=2atx=I findy at x=1.4, by using modified Eulers method 071 [ co4 L3
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Define a subspace. Show that the intersection of two subspaces of a vector space V is also a

. subspace of V. 071} co
Define linearly independent set of vectors and linearly dependent set of vectors. Are the
5 |vectors Vi=(2, 5, 3), Va=(1, 1, 1), and Vs = (4, =2, 0) linearly independent? (071 | coz
Justify your answer.
LetT:V_(R) to V.(R) be alinear transformation defined by
6 T(x,y,z) = (x + y,x — y,2x + z). Find the range, null space, and hence verify the 071 ] co2 L3
rank-nullity theorem.
; Find the Laplace transform of the triangular wave function 07| co
f(y={t, if0<t<a, (Qa —t), ifast<2a}l,f(t + 2a) = f(b).
8 Express f(t) = {cost, if 0 <t < m, cos2t, if m<t<2m cos3t, if t> 2m }in 07| cos (3
terms of the Heaviside unit step function and hence find L{f(t)}.
4 Define a subspace. Show that the intersection of two subspaces of a vector space V is also a 07| con
subspace of V.
Define linearly independent set of vectors and linearly dependent set of vectors. Are the
5 Ivectors Vi= (2, 5, 3). Va= (I, 1. 1), and Vs = (4, =2, 0) linearly independent? (071 coo
Justify your answer.
LetT:V 3(R) to Vs(R) be a linear transformation defined by
6 | T(x,y,z) = (x + y,x — y,2x + z). Find the range, null space, and hence verify the 07} co
rank-nullity theorem. .
7 Find the Laplace transform of the triangular wave function 07| cos }
f)y={t, if0<t<a, (2a - t), ifa<st<2al, f(t + 2a) = f(0).
8 Express f(t) = {cost, if 0 <t < m, cos2t, if m <t < 2m, cos3t, if t>2n}in 07| cos
terms of the Heaviside unit step function and hence find L{f(t)}.
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G, o 4 .
- 1(coshkt+coskt)

Thus, y(t ) 2

ing initial value problcm by using Laplace transforms .
wit

Q1 Solve the follo
. ’ = 0
(0)——0,1/(0) Uunez()lG]

—Lfly—+4ﬂ+4y —e' ;Y

dt’ dt |
: " ' 1)y = e
@ The given equation 15 y" (1 )+ 4y (t)+ 4y ( )

Taking Laplace transform on poth sides W€ have,
L[y"(f)1+4L[y’(f)]+4L[y(f)]=L(e )
. {sZL[umJ—svw)—y'(onJrzlz{sL[y(t)l—y(on+4L[y(t)]:L
s s ] S+1
obtain,

g the given initial conditions we

1
L[y(t)]{s2+4s+4} = 5 or L[y(t)]= G (ee a7

Usin

2 1
y(t)=L" [ m} and by partial fractions,

]. _1 _1

R
(5+1)(s+2)2 s+1 52 (S+2)2

. 1 1 ;
L =Ll[——]—ﬂ[ }_ a1
[(5+1)(S+2)2j, s+1 s+ 2 : (s+2)
i(’., y(t) = e_' . 8‘2’ _ e—?.f L—l (l)

52
Thus, y(t) = et —e 2 _g2p — o “(1+ t)e"Z'
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346 | YEAR - ENGG. MATHS - 2022 SCHEM

WORKED PROBLEMS

J ,
Q2 Given that ‘i‘l/ = x -y and the data y(0) = 0,y(0.2) = 0.02,
“ax

y(0.4) =0.0795,y(0.6) = 0.1762.Computey (0.8) by applying Milne’s methogq,

[June 18, Sep 20, Feh 21]
# We prepare the following table using the given data which is essentially
required for applying the predictor and corrector formulae.

x Y y=x-y >
x, =0 y, =0 y =0-0>=0 3
x, = 0.2 y, = 0.02 y, = 0.2-(0.02)* = 0199 |
x, = 0.4 y, = 0.0795 y, = 0.4-(0.0795)" = 0.3937
x, =0.6 y, = 0.1762 y, = 0.6—(0.1762)* = 0.5689
x, =08 y, =7

We have the predictor formula : yip) =y, + %(Zy; —Y, +2y))
4(0.2
y,) =0+ %l 2(0.1996)-0.3937 + 2(0.5689)] = 0.3049
Now, ¥, =x, -y =0.8-(0.3049) = 0.707

Next we have the correct oy 2 h. 3
ctor formula : Ve =, +§(y2 +4y. +y))

2, (¢) _ 02 ‘
y(08)=y, —0.0795+7[0.3937+4(o.5689)+o.7o7] —(0.3046

Q3 Apply Milne’s method to compute y (

du s . L4) corrector to four decimal places givet
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to be worked in two stages. by

=2, f(x t/)~1+(1//\”) h=0.2
.I/] 1/(]2) f( n V(,)-]+(2/])
(0) _ v, h f(X“ ,‘l,/”)

ula @ Y,

@ The problem has

I Stage : x, = 1, v,

x, =X,4 h=12y(x)*" =3

We have Fuler’s form
y'? = 24-((7.2)(3) = 2.6

iy > - - . ’

Further we have modified Fuler’s for

(0)
v\ =y, [f(ln 1/“)+f(x 'Y )]

mula :

0 = 24(0.1)[3+(1+y”/x,)]= 2+ (0.1)[4+2.6/1.2] = 5,
Next approximation y'* is gotjust by replacing the value of y." inplace of
Now, ¥® =2+(0.1)[4+2.6167/1.2] = 2.6181

v, =2+(0.1)[4+2.6181/1.2] = 2.6182 ; y,* = 2.6182 =y (12
IT Stage : We repeat the process by taking y (1.2) = 2.6182 as the i

condition.
Y, =12,y,=2.6182; f(x,,y,) = 1+(y,/x,) = 3.1818
X =x +h =14, y(x) =y =y(14)="2

From (1), yio’ = 2.6182+(O.2)(3.1818) = 3.2546

b
#6182+ (0.1)[3.1818 + (1+ y /x )]
s Yy = = 261824 (0.1)[

‘rom (2), y ( !

41818+ 3.2546/1.4] = 3.2689

v, = 2-6182+(0.1)(4.1818+3.2689/1.4‘ = 3.2699

y1(3) = 2.6182 + (0.1)

(4.1818 + 3.2699/1.4] = 3.2699
Y¥(1.4) = 32699 ~ 3.27
e R AR w 3,

1Us,
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Q6 T(x,yz)=(x+y,x—y,2x+2z)
1'(1,0,0) = (1,1,2):T(0,1,0) = (1,—-1,0);T(0,0,1) = (0,01

Consider, [A] =

PAS
Y ainks ©
0 0 1]

R, > -R, + R,

—~

2s 2
0 -2
0O O

2

el
—

1)

| R, >-1/2-R

—

G Scanned with OKEN Scanner



| YEAR - ENGG. MATHS - 2022 §¢

1 1 2
01 1 .'.r(T)=3ar1dn(T)=O
00 1

P(T)+n(T)=3+0= 3=
= {xl(1,1,2)+x2(0,l,1)+x3(0,0,1)}

d[V, (R) ] Theorem is verified.

R(T) = L(S)
R(T) = {(x,,%, +x,,2X, +x2+x3)/xl X, , X, €R}

Next, consider T (x,¥,2) = 0.

Thatis, x+y =0, x-Yy = 0,2x+z =0

On solving x =0,y =0,z =10 . N(T)=1{(0,0,0)}
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(L, a<t<Za = = 5= Y

t, 0<t<a
Q7 ¥ f(t):{Za—t, a<t<2a, f(t+2a)=f(f)

(i) Sketch the graph of f (1) as a periodic function

: 1 ‘
(i) Show that L[ f(t)] = — tan h(as/2) June & De, 2016)

5
q

.

@ ()Letf(t)=yandy=tisa straight line passing through the origin |
making an angle 45° with the t-axis. y = 20 ~tory+t=2ao0r t/2a+ Y/2a <1

is a straight line passing through the points (2a,0)and (0, 2a)
The graph of y = f (1) is as follows.

4a 5a 6a

-~

The periodic function f ( t) is called the triangular wave function.

d Lt
e f(t)at
4 0

(i) We have, T=2aand L[ f(t)] = 3

1 2a

LI f(t)]= i—_ﬁgemf(f)dt

G Scanned with OKEN Scanner



P

] YEAR - ENGG. MATHS - 2022 SCHEME 45

LUF()] = s {Jte dts T 2a-tyem an

0 a

plying Bernoulli’s rule to each of the integrals we have,

Ap ‘
1 e—st e-st » . e o e
L[f(t)]: 1— e 2 {{t s -(1) o2 _L'*'&(Za t) . (-1) 3

1 _ 1, 00 =
1 L e=—0 1 e®-1)-=(0-ae”)+5(e" —¢ )
O = e 7O F T

1 —as -2as _ @S )
SR 1+e e
L[f(t)] S:>_(1__e—2a )
1-¢%)
1 —as -2as \ . _ k o —
— 1_26 +t) ) - ‘: —L‘ as 11—(_‘ ‘\\
52(1—e’2“5)( s> (1 )(
(1 an e—as ) - eas,’2 - e—us 2

LLf()]= s (1+e¢™) g2 (e"? +e %)

. bV eas 2 .
e we have multiplied both the numerator and denominator b)

2sinh(as/2) 1 (as)
t)] = = —tanh
LLf(B) s?-2cosh(as/2) s 2

Thus, LI f(t)] =1/s’-tanh(as/2)
Note: Similar Problems

wher

von Cind TT £\ 206 70 [tl 0 <t<1 [Tune 20!
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[cos t, O<t<n

Q8 Sf(t) ={cos2t, n<t<2n
ZCOSN. t>2n

f(t) = cost+(cos2t—cost)u(t-n)+(cos3t ~cos2t)u(t 21)

L[ f)] = L(cost)+L[(cos2t—-cost)u(t—n)]
+L[(cos3t~cos2t)u(t—-2n)] L

et F(t—-m)=cos2t-cost ; G(t-2n) = cos3t-cos2t

F(t)=cos2(t+m)-cos(t+n) and
G(t) =cos3(t+2n)-cos2(t+2n)

i
-

., F(t)=cos2t+cost ; G(t) = cos3t—cos2t
. S S = s s
F(s) = + ; G = -

() s+4 7 +1 (%) s+9 s’ +4

bt L[F(t-m)u(t-=n)]=e™F(s) and
LIG(t=2m)u(t-2n)] = e G(s)

¢, L[(cos2t-cost)u(t-mn =e_ns( — 4 )

k )
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452 I YEAR - ENGG. MATHS - 2022 5y,

s s
s+9 s +4)

and L[(cos3t-cos2t)u(t—-2n)]= e'z"s(

Hence (1) becomes

e 5 -7ns 5 + S +e-—21t$ S . 5 J
L[f(t)]—52+1+e s2+4 s*+1 s2+9 s°+4

Thus | L[ f (t 5 wf 1 1 ) Bse””
. [f()]-52+1+se (s’+4+sz+1 (s> +4)(s"+9)
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